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TONNAGE LEGISLATION 

W HEN it was aanouDced, towards the close of the 
year t88o, that a Royal Commission had been 
apiiofaitod to consider the operation of the Tonnage Law, 
tte actton taken by the Government occasioned no 
amongst persons interested in shipping. DIs- 
pntot and diflEerenoea of opinion, between the officials of 
the Board of Trade on the one stde, and shipbuilders or 
shipowners on the other, had been growing more and 
more fre^ent in recent years ; the rapid development of 
shtpbuildtng and the introduction of new types of ships 
or new eyscems of construction making difficult the appli- 
calKMi of the Law of 1854; When that Law was passed 
It* taofaage was clear and unmistakable, strictly applying 
to the ahifi* then buik. Wood stiU held the first pUce as 
the malerltl for construction, and the technical terms 
itsed by Mootsom bore special reference to wood ships, 
althed^ th^ were not inapplicable to the existing iron 
shipft^ Ships wttr* then of moderate size and simple con* 
t ocean Bteam^navigatiQn was comparatively in 
it* infancy ; and the marveOoua growth in dimensions, 
ilpaad*^ and diveetity of type which has taken place, in 
tte kat fioattei; of a osMluryobuld not have been foreseen 
kat provldedfor in fraihing the Tonnage Law. 
Ik wiilil be •«fiti,,iihereibe<a^ that controversies of 

ikve tmafQidable ^ the Act 0^.1854 had to be 
eatettded to modem steamships, every clause being sub* 
kl>Mt to the okhtst semtky^a^ a strict legal interpret 
to phrase* which were x^hrally clear 
kit of reading* were doubtfuji 

cpspe^ deaked to eecufe the 

linco dueaand 
^be Boa^' ;af .Trade, wwr- 
olhee^kMid, aetkg with ; perfect fair- 

<e -th« 

mmM ilmma A. «awuiig«i «Hcs««dilBie that^ 

Ib tMilM li«|iMU0 
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il Was natural, under theise circumstances, that an attempt 
should be made to secure such an amendment of the Act 
of 1854 as was needed to prevent further controversy. 

Nor was this the only reason for revision. Ever since 
the present tonnage law has been in force for British 
ships there ha* been a tendency on the part of other 
maritime nations to approximate to our system of mea* 
suvement. The International arrangements made in 
connection with the Danube navigation and the Suez 
Canal have been based on the Moorsom system ; and at 
the present time there is a closer approach to a uniform 
system of tonnage than has ever been reached before. 
This desirable result has been produced to a large extent 
by the action of the Board of Trade, whose successive 
Acts for the Amendment of the Law of 1854 have been 
adopted in foreign countries, although they have failed to 
secure Parliamentary approval at home. Consequently 
we stand, at present, in the curious position of still having 
in force the earliest and confessedly imperfect edition of 
the Moorsom system, whereas English experience and 
suggestion have given to other countries amended editions. 
On this ground, therefore, it was desirable to revise the 
tonnage law, even if the system remained unchan^d in 
principle. 

Further reasons for revision of a more thorough and 
sweeping kind were not wanting. It was admitted that 
the Law of 1854 was a great improvement upon its pre- 
decessors ; more scientffic In its mode of measurement, 
and having a sounder basis as applied to the ships built 
when it was framed, and to the then existing conditions 
of trade. On the other hand, it was alleged that subse- 
quent changes in trade and shipping rendered the opera- 
lion of the Tannage Law injurious, hamipering the skill 
of the^shipbuilder, fostering certain inferior types of ships, 
and favtmtb]^ heavy ^fding. In short, it was asserted 
that a change of sysicm was needed on the grounds of 
greater kilet^y to lik Wd property, and greater fairness 
and hreedotn i** between; types of ships. 

All ttoe reaat^ibr Itu^y m recognised in the In- 
Stmctkme Isaued to tlfe koyd Commission. No one cap 
that the field of investigation is unduly 
of the evidence taken by, or the 
^he Coxnmission, will sbbw that 
thb shade of opinion had the greatest 
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freedom allowed them in illustratiAg their views. If no 
other purpose bad been served^ the inquiry would have 
1>een justibed by the very valuable summary of tacts and 
opinions which it has been the means of putting on 
record. All that it is necessary to read for the full under- 
standing of the past history of British tonnage laws can 
be found in the Minutes of Evidence or the Appendices ; 
and much valuable information respecting foreign tonnage 
Jaws can also be found therein. Valuable as this feature 
of the work may be, however, it does not represent the 
purpose for which the Commission was primarily ap- 
pointed, and when one turns to that aspect of the subject 
the results are not nearly so satisfactory* 

In Nature, voL xxv. pp. 585-7, it was stated that the 
Commission did not make a unanimous Report. Three 
of its members dissented from the majority, and each of 
them produced a separate Report. This is not a matter 
for surprise ; in fact it would not have been surprising 
bad the Commission simply followed the precedent of the 
Parliamentary Committee of 1874, and submitted the 
evidence without making a Report. The majonty con- 
sisted of nine gentlemen whose opinions are entitled to 
the greatest respect, including shipowners, shipbuilders, 
dock- proprietors, and representatives of the Board of 
Trade. As explained in vol. xxv. pp. 585-7, they recom- 
mend the retention of the principle of the existing law — 
vis* measurement of internal capacity — but propose certain 
amendments in detail. Some of these amendments are 
reasonable enough, but others arc of questionable cha- 
racter; it is, however, of greater importance for our 
present purpose to consider whether the arguments 
advanced against a change in the principle of measure- 
ment are sufficiently weighty to prevent any change. Of 
all these arguments the most important are those relating 
to international obligation and convenience. Bearing in 
mind what was said above respecting the action of this 
country in leading up to a system of international tonnage, 
on the basis of internal measurement, it will be seen that ! 
an abandonment of that basis ought not to be lightly I 
undertaken. But this fact need not bar the inquiry as to ! 
the advantages to be gained by such a change; for I 
obviously the most thorough and exhaustive investigation ' 
would be needed, on other grounds, before the change 
could be made. And if after due investigation British 
shipowners were convinced that the change was desirable, 
Che evidence which would convince them could scarcely 
fail to induce foreign maritime nations to follow our lead. 
The matter might well form the subject of an Interna- 
tional Conference before final action was taken ; much as 
was done in 1873 when the Suez Canal Regulations were 
firamed. | 

, Turning to the other side much more forcible argu- 
ments can be urged against a continuance of the present 
system. Moorsom took great pains to explain his reasons 
for using internal capacity as the basis of tonnage mea^ 
surement ; these may be summed up in the statement 
that internal capacity was the fairest measure of the pos- 
sible earnings of most ships. This was probably the case 
in 1854 ; but is no longer true. In most ships the limit 
of freight-earning is now found in their dead-weight 
capability ; that is to say, the premlhat cargoes of com- 
tnercc do not now fill the whoi* sfiace, when the weight 
taken on board has reached the limit of draught which 


can be accepted with a due regard to the safety of Ihh 
ships. This is not true of all eWpt, but of most* pas- 
senger ships, for instance, do not come und«r this oour 
dition ; in them space is of the greatest value. Other 
types of ships, always engaged in carrying %ht ougoes 
still come under the condition whidi in 1854 was thought 
to be nearly universal* Still these cases are now the 
minority ; and in the majority dead weight capability Is 
the more important condition* This being to it is ob- 
viously unfair to assess the tonnage of all ships on the 
basis of internal capacity. In certain special classes, 
such as the awning decked*’ class, it is alleged that the 
whole space available can never be filled with caigo ; and 
on these classes the existing Uw bears heavily, although 
they are acknowledged to be eminently safe and sea- 
worthy. 

On other grounds the retention of internal capacity as 
the basis for tonnage is to be deprecated* Even with the 
amendments suggested in the Report of the Majority, 
there can be no hope that the disputes hitherto so fre- 
quent will cease, when a decision has to be arrived at 
respecting the spaces to be included in or excluded 
from the gross tonnage ; and the deductions to be made 
therefrom in estimating the register tonnage* The 
Majority evidently realise this difficulty and attempt to 
meet it by more precise definitions ; but the ingenuity 
which has been displayed in dealing with the phraseology 
of the Act of 1854 is not likely to fail in finding loopholes 
in the barriers now proposed. Nor can it be admitted 
that some of the proposals of the M^ority are fair or 
foreseeing, having regard to the obvious tendencies suid, 
the possibilities of progress in shipbuilding and engineer- 
ing. Into this discussion, however, it is not possible to 
enter here. 

The three dissentient Reports contain much sharper 
criticism of the Majority Report than appears in the fore- 
going remarks* Exception has been taken to the tone of 
these Reports by some members of the Mnjorltyj but 
apparently not with much justice* Mr. Glover represents 
the shipowners who desire to be 'Met alone,” and think 
the present Tonnage Law needs little or no change. Mr. 
Waymouth, accepting the view that " dead-weight capa- 
bility ” now rules the freight-eafning of most ships, pro- 
poses to make dead-weight capability the barns of ton- 
nage. Mr. Rothery advocates the*' displacement,” or total 
weight of the laden ship, as the fairest basis. Respecting 
Mr* Glover's views nothing need be said additiond to 
what has already been stated respecting the working of 
the present system; but it iM desirable to glance at the 
other proposals. 

Mr. Waymouth has revived the oldest system of ton- 
nage. " Keels *’ and other coal vessels were so meaaiwsid 
time out of mbd ; and various empirical rules weiw 
for the ” dead-weight capability ” of other classes ^ aUpVi 
Being empirical they were easdy evaded ; Mr. Waynuid^ 
favours a well-known system of memibrameiil^' 
takes account of the true form of the i^ip and n|d4eri| 
evasion impossible. Hi^ system denmnds a 
line ; ihl^ is one of its difficulties. In Ordet to 
this objection to his scheme Kn Waymouth hilitoitfl jiS^V 
appointment of some ceimvd 
line will be fined. It is knbw^ flmt Boat4 
is now taking fwsllmhmry 
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fJjWMwg of s&tpownars <m the fttibject of estabHshing such 
e'cetitrftl aiMhority^ If it ^ould be formed, then the load- 
^esticui ttiight be dealt with more satisfactorily than 
it liu been hitherto, and one difficulty in dead-weight 
meaaiireinent would disappear. But others, and probably 
fhul ones, would remain ; more particularly in dealing 
irlth passenger steamers or vessels built to carry light 
cargoes. In such cases Mr. Waymouth proposes to fix, 
for tonnage purposes only, a deep load-line ; this is not 
merely objectionable, but would probably be impracti- 
cable in many vessels. The dead-weight system has 
much to recommend it for consideration on the grounds 
of simplicity and exactness, as well as freedom from the 
difficulties incidental to internal measurement. But it is 
not likely to come into use. 

Mr» Waymouth, it will be noted, agrees with the 
majority in proposing to continue the immemorial practice 
of basing tonnage measurement upon earnings or earning- 
power, This principle, although long accepted, has 
always been held open to question, on the ground that 
the accommodation provided for a ship in harbours, 
docks, canals, &c., should regulate the dues paid by her, 
and not her earnings. The “ service rendered," and not 
the earnings, does appear the fairest basis of assessment, 
and has a considerable weight of authority to support it ; 
but to adopt this basis would clearly necessitate a settle- 
ment of the mode of appraising service rendered. Mr. 
Rothery proposes to take the displacement, or volume of 
water displaced by a ship to a fixed load-line, as the 
measure of this service. The load-line, he suggests, 
might be fixed by the owner or some central authority. 
To this proposal many objections have been raised ; but 
that which seems to have most force is found in the state- 
ment that the volume of water displaced docs not measure 
the accommodation required, since various degrees of 
fineness of form under water might be associated with 
the same extreme dimensions— length, breadth, and 
draught. Two ships agreeing in these dimensions and 
requiring practically the same accommodation might 
differ in displacement by as much as 50 to 60 per cent, of 
lihe smaltor. 

Mr. Rothery’ s proposal has, however, done good in 
recalling attention to the principle of taxation on service 
nndtnd^ In further investigations this is not likely to 
be overlooked ; and it must be possible to frame some 
sdheme which is not open to the objection to displace- 
ment above mentioned. The proposal to take the pro- 
duct of the three extreme dimensions of a ship as a basis 
for tonnage has been considered, and has much to recom- 
mend it, if associated with a fixed load-line. It cannot 
bd said that any of these alternative schemes have 
received the full consideration they require before being 
br«m fmrward for adoptitm* Hie investigation would 
itechssarily be lahorioos, and the issues dependent upon 
90 impoirtaiit that it should be intrusted only to 
eon^t^t and imparital hands. Certain conclusions are 
diedessaiily forced hpod every pereon. who maJees a study 
etf ;ddi ahbjdet. It is Ititpotsible In any revision of 

Mange to ighdre the queation of the ioad-hne legis- 

in their 

to heap ^ quesrions distinct ; but 
Mr. We^outh that up to 
M .mqlority made recom- 


mendations in the opposite direction ; and if this is the 
case the less weight attaches to the recommendation 
which actually appears Second : in considering future 
legislation, both for tonnage and for load-line, greater 
regard must be had to the provision of stability for mer- 
chant ships than has been had heretofore. Rough “r 1*9 
of thumb” for free-board, in relation to depth of hold, 
are out of date. Third ; the work to be done must be 
largely dependent upon the calculations made by com- 
petent naval architects for various types of ships, and 
various conditions of loading. Such c^culations applied 
to vessels which have been thoroughly tested at sea under 
known conditions of lading must be the foundation for 
future rules for load-lines. Lastly, it is much to be de- 
sired that the proposed Shipping Council should be con- 
stituted, and that it should be a central body, including 
all classes interested in shipping, and having behind it a 
staff of skilled naval architects. The Marine Department 
of the Board of Trade ha$ been much abused, and pro- 
bably unfairly criticised in many cases. Its action, both 
as regards tonnage legislation and the load-line of ships, 
may not have been all that could be desired, yet it must 
be admitted to have been well intentioned. But it can- 
not be supposed that the Department as now constituted 
is capable of dealing with the questions pressing for solu- 
tion. Neither its nautical, technical, nor adminstrative 
staff is competent for this task. And it may be supposed 
that tlie necessary reinforcement of that staff, the valuable 
assistance and advice of a Council of Shipping, and the 
more scientific investigation of matters relating to the 
safety and good behaviour of merchant ships by naval 
architects, will be welcomed by the Board of Trade as 
warmly as by the shipping community. Until these 
further investigations are completed, amended legislation 
scarcely seems practicable. It is clearly impossible on 
the lines laid down in the Report of the majority of 
the Royal Commission of 1881. W. H, WHITE 

Afyr/I AND SCIENCE 

Myth and Science. An Essay. By Tito Vignoli. Inter- 
national Science Series. (London: Kegan Paul, Trench, 
and Co., 1882.) 

T his work is devoted to a theory of myths and myth- 
formation, which is to some extent novel. Looking 
to the general, if not universal, tendency of all races of 
mankind to create myths, the author contends that the 
propensity must point to some feature of human psycho- 
logy of more than a merely superficial character, and 
without disputing previous theories as to the origin and 
growth of myths, he seeks to explain the raison d'etre of 
the myth-foiming faculty. Thus, for instance, he says 

" The worship of the dead is undoubtedly one of the 
moat abundant sources of myth, and Spencer, with his 
profound knowledge and keen discernment, was able to 

discuss the hypothesis as it deserves Yet even if 

the truth of his doctrine should be in great measure 
proved, the question must still be asked how it happens 
tbet man verifies and personifies his own hnage in dupU* 
catCy or dise apparitions of dreams or their reflections, 
and the echoes of nature, and ultimately the spirits of the 
deW.* 

And^ spi^king of Tylor, he adds 
He edmits that there axe in mankind various normal 
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And abnormal sources of mytb^ but be comes to the ultimate 
exclusion that they all depend on man's peculiar and 
afkontaneous tcndexicy to animaU all things, \chence his 

general principle has taken the name of animism 

But, while assenting to this general principle, which re- 
mains as the sole ultimate source of all mythical repre- 
sentation, 1 repeat the usual inquiry ; what causes man 
to animate all the objects which surrounds him, and what 
is the cause of this established and universal fact ? 

And elsewhere the author states this problem thus 

attain our object, it is necessary that the direct 
personification of natural phenomena, as well as the in- 
direct personification of metaphor ; the infusion of life 
into man's own shadow, into reflex images and dreams ; 
the belief in the reality of normal illusions, as well as of 
the abnormal hallucinations of delirium, of madness, and 
of all forms of nervous affections ; ail these things must 
be resolved into a single generating act which explains 
and includes them." 

Such being the problem with which the work is mainly 
concerned, its solution is attempted by the following 
theory : — Assuming the fundamental identity of human 
and brute psychology, it is argued a priori that, seeing 
the tendency to personify inanimate objects is so universal 
among primitive men, we might expect to find a similar 
tendency in animals, and this, according to the author, 
we do find ; — 

“Animals are accustomed to show such indifference 
towards numerous objects, that it might be supposed that 
they have an accurate conception of what is inanimate ; 
but this arises from habit, from lon^ experience, and 
partly also from the hereditary disposition of the organism 
tewards this habit. But if the object should act in any 
unusual way, then the animating process which, as we 
Jiave juat said, was rendered static by its habitual exer- 
dae, a^in becomes dynandc, and the especial and perma- 
nent character of the act is at .once revealed,” 

And lie proceeds io describe many experiments of his 
Own, in frightening or surprising animals by tnaking 
inanimate objects perform unusual movements. From 
these considerations and experiments he concludes that 
every object of perception is “impiicity assumed” by an 
animal to be “a living, conscious, and acting subject 
that the animal transfuses into all things, “in proportion 
to the effects which result from them, his pwn nature, and 
modifies them in accordance with intrinsic form of his 
consciousness, his emotions, and his instincts.*' 

This being taken as true of animals, the theory pro- 
ceeds to the consideration that if we superimpose on the 
animal faculties of sensation and perception, the dis- ' 
tinctivejy human faculties of reflection and symbolic 
thought, we should obtain a full explanation of the 
^ psychology of myth-fortnation. 

We have said that this theory is to some extent noveU 
anfd it will now be seen that the extent to wbidh it is so 
consists in its relegating to the domain of animal psy- 
chology that tendency to apimism which has already been 
vrecognised as the feature in human psychology which is 
loiigely concerned in the formation of myth. Uut even 
thus far the theory is not wWly liove^ for Cwnte sup- 
posed that animals possessed some cnlde ideas of 
fetishism, and Spencer, in his “Principles of Sqdolog/,'* 

' aaya ^ 

“Holding, as 1 have given reasons for doing, that“^ 
fetishism is not original but derived, I cannot, of course^ i 


coincide in this view; neyetth^ss ! 
of intriligent miimals elucidates the genesis ^of it ; ^ 

And he proceeds to detail cases which he haa’lteself 
observed of “ the idea of vohmtary action being made 
nascent’* in animals upon Ihoit seeing orfeelinghflfflTOriate: 
objects moving in unaccustomed ways. This, we^^iftk, 
is the whole extent lo which the observed facts ofdnhttal . 
intelligence entitle m to go. Ontiformity of experience 
generates in animals, as in young chddreni organised 
knowledge of animate and inanimate objects, so that they 
are always more or less prepared with some antecedent 
expectation of the manner in which this or that ohject 
will behave. ' When, therefore, an inanimate object 
to move in some unaccustomed manner, the aidmad be- 
comes alarmed, and no donbt “the idea of voluhtary 
action becomes nascent.” * But to argue ftom this fact 
that “every object, every phenomenon is for him a de- 
liberating power, a living subject, in which consciousness 
and win act as they do in himself" and consequently 
that to animals the whole world “ appears to be a vast 
and coz>fused dramatic company, in which the oubjects, 
with or without organic form, are always active, working 
in and through tliemselves, with benign or mriignant, 
pleasing or hurtful influence to argue thus is sanely to 
go fiiT beyond an> thing that the facts either warrant or 
suggest. The very consideration that an animal shows 
alarm and horror when an inanimate object begins to 
behave like an animate one, points to the concluricm that 
he has made a pretty definite mental classification of 
objects as animate or inanimate. Therefore, without 
going further into the matter, it seems to us that the 
attempt made by this writer to argue for an universal 
animism as a feature of brute psychology, is a failure. 

Of more interest and sounder theory i$ the part of his 
work which treats of the connection between Myth ^and 
Science. He says :— 

Man, by means of his reduplicative faculty, vetOhis a 
mental image of the personified subject, which is only 
transitory in the ease of ottiimtls, .and jt tMS IsadirinAs an 
inward fetish, by the «saane law, and oonrioting hf the. 
same elements, as that which is only octriiwin. These 
phantasms are, moreover, personified by the 
process of types, they are transformed into human images, 
and arranged in hierarchy, and to this the various xeli- 

f ions and mythologies of the world owe thek* origin; 

ince such a process is also the eondititm and timn of 
knowledge, the source of myth and scfence m fundalneo^^^ 
ally the san^e, for they are g^erated by the same p$yqiric»| ' 
fact" — lA, that of i^ally classifying objects of ^rcet^ 
tion— “the historical source of the two great atreaarne hf . 
the intellect, the mythical and the ecientific, ts found Ih 
the primitive act of the phenomena preaMed to 

the senses in tbe one caaSTrith the conception of .pen- 
sonallty, and in the other with thatof satur^ order. 

This idea of myth and oedence having 
in the rational faculty of man is not, 
one, seeing it, is obvioui that mytL^ldce 
from the need or desire if reason to osglM 
nature which are everywhere xMfiuled 
lion of “the ihinkfog toihnOl**! hdl h 
this umih should be ckhdy 
/before us. Wt think, ^ 
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A OF ART 

A ^ 4**-^. B/ Jolin Collier. (London ,: Mac- 

iniOon Co^, i88z.) 

I M Odittnrkbte Uttle worb Mr. CoUter has succeeded 
hi bti&g^ cleaifly into view the helpful relation in 
which soience hDay sti^ to the Arts of Desigur— sculpture, 
ittid pre-eminently ptinting. The atm of the i 
piimeriS to gi^ the outlines of such knowledge of the I 
artiftJc field of vision, of the visual powers, and of the | 
means of delineatton, as may best aid the sltident to ' 
acquire that power of strict imitation of natural objects 
which is the artist's first qualification. 

The notion hitherto prevailing and perhaps somewhat 
supetcitiously held to on the part of art^that because 
the primary functions of science and of art respectively 
are widely different, therefore no legitimate help can be 
rendered by one to the other — is practically discredited 
in every page of Mr, Collier’s little work. Throughout, 
his abject is to pioneer the student to an artistic goal ; 
throughout, the means employed have all the security of 
clear scientific principle. The theory of the Primer is 
that by knowing with scientific accuracy how some things 
the task of exhibiting artistically bow other things 
appear may be greatly simplified. 

After devoting a few charming pages to the latest sup- 
positions concerning the origin of sculpture and drawing 
— pages illustrated by specimens of prehistoric and even 
palfiBolithic art— Mr. Collier quits dcbaloable ground ” 
for that on which surer scientific light can be shed for the 
guidance of the student in the practice of art. 

And here nothing is overlooked. Boundaries, Light 
and Shade, Texture, Perspective, Colour, and Contrast 
are the headings of so many terse and luminous little 
chapters, through each of which comes some word to the 
leamer fifom the invisible world where science works, 
warning him how, unless, he gives heed to certain hidden 
actualities within and without him, he may and probably 
wifi, go many times wrong before he lights on the best 
way of rendering the natural objects before him. 

AgcuT^ seeing is necessary to ensure accurate delinea- I 
tjon, facts of simple appearance are what the art ' 
studom needs to lay hold of. Science, whose constant ! 
business is with facts of every order, aids him here with 
suggestions hov to discriminate between sight and infer- 
ence^between that actual aspect of an object which is 
due to its present relation to the sight of the observer, 
and tW compound mental view of it which is due to the 
mfx|td memory of many previous a8peot«„ A perusal, of 
Mn pagea on the. nature of perspeeHve, on the 

ihidhteny tilery of light, on the action of a lens, on the 
and uervimB^ m of the eye, and on the i 

the phenmnena of colour show 
iiJCfcntifie can be given without the , 

tisis of, phrase. 


mwijOf sSudnat must fuithor learo 

HiHfe again^ in dtectimirtg dte painter's 
iMth iiho ttuthwlty of scietatce ' teacher 

Tt^ Media dein^ up the 

eleewhefe,. 
is aocoorpouM % a oc^tilic 
Oiivoeaied'wdd W sticks 


reason being always backed by some absolutely lucid 
explhna^iL of the ftaSun of the dilficoity to be sur^ 
mounted, or of the effect to be aimed at. 

With the subject of landscape painting comes up the 
question of afiri^ perspective ; and thereupon follow some 
admirable pages on the constitution of the atmoaphtxe 
and the refraction of light In dealing later with certaiis 
necessary discrepancies between natural appearances and 
their painted imitations, Mr. Collier clears out of the way, 
by a simple scientific consideration, an insidious problem 
with which the artistic beginner is apt needlessly to per- 
plex himself — namely, how correctly to represent effects 
of light and shade within the very limited range of 
luminosity afforded by his materials. The solution lies 
within the sphere of optics. The eye takes next to no 
heed of the degree of total illumination ; the ahsoitiU 
luminosity of the picture therefore does not signify. All 
that is needful is to render the relative proportions of 
light and shade in the object or scene depicted \ the efieot 
will then be accurate, since sight adapts itself readily and 
unconsciously to any scale of illumination that may be 
visible at one time. 

For the rest, this little work of Mr. Collier pos- 
sesses all the attributci of a first-rate primer. As 
we have observed, it is terse, clear, simple, instruc- 
tive, and alluring. While the student receives aid from 
various departments of knowledge, calculated at once to 
forward his progress in painting, and to enrich his ideas 
of the world in which he works, there is nothing attempted 
to which the finished artist— aware as be is of the part 
played by imagination and by an incommunicable sense 
of harmony in the production of the finest art-work— can 
yet lake any exception. Mr, Collier frankly admits the 
limitations of science with regard to these points, and 
leaves untouched all vexed questions concerning hannony 
of line and colour, on the ground that, important though 
they are, too little is known about them to make discussion 
profitable. 

Yet that there is no real .antagonism between accurate 
knowledge wherever it can be luid^and the loftiest artistic 
imagination, and further, that science may help to free 
that imagination by giving it mastery over its means of 
expression, are truths borne witness to throughout the 
eighty-eight pages of the primer. The scientific reader will 
recognise in Mr. Collier's successful endeavour to link 
the rival sisters (Art and Science) in friendly partnership 
for the better portrayal of that Nature of which both are 
students, a welcome sign of the times, and an indication 
of the direction in which we may look for firmer ground 
than has hitherto been found for fruitful artistic dis- 
cussion, L. S. Bevingtow 


OUR BOOK SHELF 

A Treatise Rivm and Capiais. By L. F. Vernon^ 
Harcowrt, M-A. Vol L Text, 352 pp^; Vol. IL Plates,, 
ax (Oxford.: Clarendon Press, 1S82.) 

This work waa intended (^ee Preface) to present *‘in a 
simple and eoaetse ferrite ^Oriptions ^ the printripal and 
most recent works on rivers and canals, and the prmcmks 
on Vfhlcb they am based/ It eipptoxe to have had Us 
oi^gin Goujfw0f 'le<:tures d^UVeied at the School of 

BBgineerii^ Chatham, in 1880, but has been so 
oaiwfri^ re^S^ as to be free ft^pm the defects Of a mere 
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of a lecture course, and may be fairly said to fulfil 
well the object proposed in the pre^ce. Great pains has 
evidently been taken to obtain aata of actual examples of 
important works within the above scope ; the series of 
twenty-'one well-executed large plates of these is a most 
valuable feature of the work. The get-up of the work, 
being issued from the Clarendon Press, is m course excel- 
lent ; the number of folds in the plates is an inconvenience 
(few have less than six, and one has ten folds), which 
might have been obviated by placing fewer diagrams on 
each plate. A very useful feature is the addition at the 
end of each chapter of a short summary of its matter, 
with many good practical remarks. 

The work opens with a chapter on the physics of the 
subject, followed by one on discharge-measurement, then 
by one on general principles. Then come seven chapters 
on various appliances and details, viz., dredgers, piling, 
foundations, locks, inclines, lifts, fixed and movable 
weirs, dams, and movable bridges. Then follow one 
chapter on inland canals, one on gp-eat ship canals, one 
on protection from floods, four on improvement of tidal 
rivers, and lastly, one on the improvement of the mouths 
of tideless rivers. 

From the great variety of subjects treated of in a com- 
pass of 322 pages, the treatment is sometimes unequal. 
The descriptions of the newest forms of the various 
appliances arc, together with their illustrative plates, very 
interesting and instructive. But perhaps the most valu- 
able part of the whole work is the last five chapters on the 
difficult and important subject of the improvement of 
I'iver mouths j the few guiding principles that can be said 
to be known about so obscure a question are well brought 
out from the study of grand examples. The subject of 
discharge-measurement is not adequately treated : a 
reference to the recently-published (i88i) “ Roorkee 
Hydratilic Experiments " would probably have materially 
influenced this chapter in giving less importance to 
current-meters, and more to floats (especially tube-rods), 
and in tl^entire rejection of the old Ch^zy formula, 
CX A^S, with a constant value of C. The chapter 
on inland canals is also (perhaps unavoidably) sketeny : 
thus the description of Indian canals covers only two 
pages, many of them being simply named. 

Allan Cunningham 

Gaieni PeP^j^amensis de Temptramentis ei de Inaquali 

Intemperie Libri tres^ Thoma Linacro An^lo Interpreter 

1521, Reproduced in exact Facsimile, With an Intro- 
duction by Joseph Frank Payne, M.D. (Cambridge: 

Macmillan and Bowes.) 

The book before us is one of a series of facsimile reprints 
of eight books, published in the years 1521-22, by John 
.Sibcrch, at the first press established at Cambridge ; and 
it would appear, that after the issue of this scries, no 
, jollier works were published^ there until the year 1585, 
wtilm a law was passed, limiting the printing of books to 
;|£ioridon and the Universities. 

The revival of classical literature which swept over 
Europe towards the close of the fifteenth century, effected 
a complete revolution in the theory of medicine, as well as 
in philosophy. English scholars of that period were, as a 
rul^ unacquainted with Greek, the few exceptions being 
men who had studied at the Italian Universities ; among 
these was Thomas Linacre, a Fellow of All Souls, Oxford^ 
vi^hO; about the year 1495, visited Italy in the suite of 
SeJling, when the latter was appointed envoy to the Pope, 
and| after being a fellow student with the sons of Lorenzo 
de Medici^ under Politiano and Chalcondylas, proceeded 
to hig de^ee of Doctor of Medicine at Padua. On his 
tetum to England, he broi^ht with him the reputation of 
being one of the most elegant and accurate scholars of 
the day. Shortly afterwards he was appointed tutor to 
Prince Arthur, and became Court physician on the acces- 
sion of Henry VIII. to the throne. The physicians of 


the day were mostly ecdeslastics, but no restriotiott was 
placed on the practice of medicine by persons, %>W!«Wer 
ignorant of its principles ; and Ltnacre, with the view of 
remedying the abuses that prevailed devoted bis fiarbine, 
amassed by the sale of the clerical livings to ^Mch 
he had been presented, to the foundation, in the year 
1518, of the Royal College of Hiysiclans, which, under 
its charter, had power to regulate the practice of me^- 
ciiie in the neighbourhood of London. * It is interesting 
to know, that according to Linacre, a physician should 
be grave and learned person, well road in Galen, 
respecting but not bowing down to the pre^ige of the 
Universities ; claiming for bis own science a dignity af:^ 
from, but not conflicting with that of theology ; looking 
upon surgeons and apothecaries with chanty, and not 
without a sense of his own superiority.'* 

The Galenical theories of humours and temperaments 
formed the groundwork on which the Greeks based their 
practice of medicine, and Linacre to bring these theories 
within the reach of all students of medicine translated 
into Latin six of Galen's works, among which were the 
‘'De Temperamentis ” and “Dc Inaequali Intemperic,'* 
now before us, thus helping to replace the mysticism and 
empiricism of the Arabians by the accumulated observa- 
tions recorded by Hippocrates and Galen. In these 
works it is assumed that to the four humours, blood, 
pituite, yellow bile, and black bile, there are the corre- 
sponding properties, moist-heat, moist-cold, drj^-beat, and 
dry-cold ; and that between health and disease there are 
four temperaments, characterised by an excess of either 
one or two of the cardinal qualities, heat, cold, moisture, 
and dryness. These were the only external influences acting 
on the body the ancients could recognise, as they were 
ignorant of the chemical* processes of respiration, of the 
constitution of the atmo^hcre, and of electricity, of which 
we now take account. These theories are elaborated, and 
further, it is indicated that medicines may be classified 
according to their heating, drying, cooling, or moistening 
qualities, and should be administered so as to temper the 
errors of the humours in disease ; and though the woric 
has ceased to have a practical value for physicians, it yet 
remains of interest to the student of humoral pathology, 
and of the philosophy of the middle ages* 

Students are indented to the enterorise of Messrs. 
Macmillan and Bowes for the reprint of this scarce work, 
which was the first book containing Greek characters 
printed in England, and we are glaa to learn, that the 
same publishers propose shortly to issue the remainder' 
of the series. The book is edited by Dr. J. F. Payne, and 
is prefaced by a portrait and an admirable life of Linacre. 

Rhopalocera Malay ana : a Description 0/ the Butterfiies of 
the Malay Peninsula, By W. L. Distant. (London : 
W. L. Distant, care of West, Newman and Co*, 54, 
Hatton Garden, E.C.) 

We have received the first part of this handsome work, in 
which it is proposed to describe and figure all the species 
of butterflies which inhat^ the Malay Peninsula and the 
islands of Penang and Singapore. Forty-four coloured 
figures of butterflies are given m this part, occupying Ibur 
plates of large quarto size : and they are most adnutably 
executed in chromo-lithography. Some of the ^preg, 
indeed, are hardly to be distinguished from good^mid- 
colouring. The descriptions are full and, careful atld 
much judgment is shown in using* as far as posSiblp, otd 
and well-established names, ana in rejecting nemoes 
sub-divisions of the genera. It is e^cpectetl that tho wm 
will be completed in six qr scyen paSts, forming it 
some quarto volume ; and we trust that the author 
obtain numerous subscribers in our weaUhy cc^Ses ;cn 
Singapore and Penang^ as weU ^ at home, to ehcbmi# 
him to complete the work in the M mi 
mariner as he has comuienced it* 

As most of the buuerfiies of. the larger Malay. 
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must be ^studied in conipari$on with those of the Mnlay 
Fenlssuln tor the purposes, of his work) we would suggest 
tp hfr. Distant that be would add greatly to its value to 
idt European collectors if he would giv& in a supple- 
mentary part, a complete synopsis of the known species 
of butterflies inhabiting the Indo-Malayan region. Having 
flgured all the continental Malayan species, the descrip- 
dons of those of the islands might be, in most cases, by 
combative charaaers, aided occasionally, perhaps, by 
outline woodcuts. We believe that such an extension of 
the scope of the work would double its value, and add 
largely to the list of subscribers; while the increased 
expenditure would be comparativelv unimportant. 

A. R. W. 

Conu Sections Treated Geometrically. By S. H. Haslam, 
M.A-, and J. Edwards, M.A. (London : Longmans, 
iSSt.) 

This is a neat little treatise on the conic sections, con- 
taining— what appears to be a novelty — a method of plane 
projection^ to which the authors give the name of I'ocal 
Projection. The remarkable feature of the book is, that 
the authors, who are evidently well up in these curves, 
should not be acquainted with the writings of the present 
master of St. John’s College, on the same subject. No 
one who has looked into Dr. Taylor's recent works, could 
be unacquainted with what he has said upon the contri- 
butions of Boscovich and G. Walker, and would hardly 
use the generating circle*' of a conic in the same 
fashion as Boscovich does, and write, after the dehaition, 
“ which we have called the auxiliary circle of a point J* 

Scktoat/ia*s Search: Sledging in the Arctic in Quest of 
the Franklin Records. By W. H. Gilder, Maps and 
Illustrations. (London : Sampson Low and Co.) 

This is the complete record of the expedition sent out 
by private subscription, in 1878, under Lieut. Schwatka, 
to endeavour to find the records of the Franklin expedition, 
which were reported to be in possession of the Nechelli 
Eskimo, With the general results of the expedition, our 
yeaders have already been made acquainted. The re- 
ported records, as might have been expected, were never 
found. But in and around the Fish River, and In King 
William Land and neighbourhood ^ several relics were 
obtained, and several graves and cairns found. The ex- 
pedition. indeed, completed the story of the sad disaster of I 
the Ertpus and Tert'or. During the search, sledge-jour- 
neys of upwards of 3000 miles were made, and thus much 
welcome additional information was obtained concerning 
the country between Hudson's Bay and King William 
Sound. The expedition came a good deal into contact 
with the Eskimo, concerning wham Mr. Gilder has much 
to teU us. The narrative is interesting, and is welcome 
as throwing additional light on an Arctic expedition in 
which Engushmen have always continued to be interested. 
There are a number of good illustrations. 


of its class ; the appendix contains much useful infor- 
mation, including a table of the Metric System. 

Tunis; The Land and t^te People. By the Chevalier dc 
Hesse-Wartegg. (London; Cbatto and Windus, i88a.) . 

HSRR VON Hesse-Wartegg spent some months in 
Tunis last year, and has made a readable book out of his 
notes. He haa also drawn largely on other sources of 
information, so that those who know little about a country 
which has Men so much before the public recently, will 
find some useful information in this volume. The author 
spent a good deal of time about Tunis and its environs, 
but seems also to have visited several other places in the 
Regency, including, apparently, Kairwan. He tells us a 
good deal about the people and their customs, about the 
government, the Bishas, antiquities, &c. There are 
several good illustrations, but no map. 


LETTERS TO THE EDITOR 

[The Editor dots not hold himself responsible for opinions expressed 
by hts correspondents. Neither cun he unaertake to return^ 
or to correspond with the writers of^ rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor ur^tly requests correspondents to keep their Utters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance ezun 
of communications containing interesting and novel farts."^ 

Silurian Possila in the Korth-west Highlands 

On my return to*day from a geological tour in the North-west 
liigblandF, 1 read with much interest the letters of Mr. Hudle- 
bton and Prof. Bonney on the above subject. The question as 
to the geological position of the limestone scries in West Ross* 
shire, correlated by Murchison with the Durness limestone, is 
one to which I devoted special attention during nay late visit to 
the neighbourhoods of Lochs Carron, Doule, Kishorn, and Maree. 
Ihe general appearance of the liu.catone in these areas is tufli* 
cienily like that of Durness to lead to the supposition that it 
is of the same age, but this of course can only be proved by 
fossil evidence. The conclusion at which I have arrived, how- 
ever, in regard to the geological posiiiou of the limeatone, end 
as to its relation to the so-called Upper Gneiss rocks of the 
central ports of Koss-shirc, is in direct opposition to the views 
of Murebiifon, and accords in the main with that of Prof. Nicol. 
"Hie great triangular patch at the head of Lot Ji Ki-hom consists 
of a series of thick beds of grey limestone, with a few lands of 
sandstone in an unaltered condition, and is undoubtedly dropped 
by faults amongst much older strata, as maintained by Prof. 
Nicol. Between Lochs Carron and Doule the same .series is 
seen to rest unoonformably upon much higher beds than those 
which it is supposed by Murchison and others to underlie at 
Loch Kishorn. As I purpose shortly 10 give a full account of 
these researches, I will not venture now to trespass further on 
your space. Henry Hicks 

Hendon, N.W., April 29 

EarthquakeB and Mountain Ranges 


Chitmbirds Efymolcgical Dictionary of the English 
A new and thoroughiy revised edition. 
EdHw oy Andrew Findlater, M.A., LL.D. (Edin- 
bttr;S^ : W. imd R. Chambers, 1S82-) 

ThI 8 little work, since the publication of the first edition, 
^ited by the Ikte James Donald, has had deservedly 
a veiy extensive chrculation. It is just the book to have 
elbow fdr ebttstant leference, handy, clearly 
mnited. fairly foil, and thoroughly trustworthy. This 
fivwMitioa has evidently been so WHMroughly revised by 
Findlater, as to be virtually a new work. The selec- 
^^dshas been made with great discrimination, 
dmtUions ait clear and compn^ensive, and the 
"" I to the latest r^Hs ^linguistic research, 

iy contains a torgt nnmw of scientific 
^ ^ or two others that we think 

Tbe, i^eti^ry is the best 



In Nature of the 27th ult., in a note on a recent meeting of 
the Sehmological Society of Japan, it is mentioned that the 
observations A Prof* Mitne far as they have at present 
gone, show in a remarkable manner how a large mountain 
range absorbs earthquake energy.*' It may be while to 

mention, as an exception to this, that the Swiss earthquake at 
I p.m* on jttly 35, 1855, which apparently had its origin among 
the ipountams on the south ride or the Valais, between Visp and 
S. h^icholas, both of whicli places were seriously damajg^, 
travelled through the Bernese Oberland, across the great v^ley 
of Switxcrland, and then through the Jura. I was at the time in 
a small iim, at a ydace oaUed &lle Rive in the Munster Thai, on 
the wth side cf the Jura, The hou^e was severely shaken, so 
that sosne plaster fell from the ceilings This was about seventy- 
five polles rfom the place of origin, and the wave in that interval 
had passed throuyjdi mountain ranges. It is probable that 
thk eardiqttake was caused by a disturbance of a quhe diflhrent 
kfrid from the votonic disturbances of Japan, and that may 
aoeotmt for a dlfliuence in the re^utt. O. Fishir 
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Vivisection 

The editor of Nature has no room for proofs i I 
theieforc, confme myself tofitatmefiis of facts which *' A Studeut 
of Medicine^’ can verify by cottfclting the )'ot>ks 1 shall name. 

Prof- Schiflf is the author of vevtral works detailing an cnop- 
mou.s number of vivisections. Some six years ago the ‘‘Gazetta 
dTtuUa*’ calcaUted tbati of dop alone, he had used in hts 
laboratory x^ooo — supplied to him gratuitously by the munici- 
pality or Florence— besides great numbers or other animals 
othervidae procured. Afterwards he received only about eight 
dogs a week from the police, and, in consequence, posted up an 
advertisement offering a franc for every dog brought to mm, 
ai>d a i>0nus upon ten dogs brought by one perwn. In the 
** PHyaiologie de la Ihgastion” he »ays : “1 am forced to cut 
the vmsal cords of the greater number of my dogs, lest their 
nightly bowlings should compromise my physiological purbuiis/* 
]u Prof, SchiflTs “Leziom di Fisiologia Sperlmontalc ” will 
'be found ample justidcation of my statements with regard to the 
character of the vivisections performed by him. I regret much 
that there is no room to quote examples here. It will be ob- 
served by the reader of these “ Lenisons of experimental physio- 
logy,’' that the nature and duration of the majority of the experi- 
ments render the administration of chloroform cither impossible, 
or at the best, utterly inadequate to hinder suffering. The 
anitniil is cither distinctly sensibU throughout the experiment, or 
has been already operated on some days previou-ly, being pre- 
served in a mangled and paralysed condition for further experi- 
ment. 

As regards the ** ancesthedn,” I have to-day questioned a 
medical graduate, who resided seven years in Florence while 
Prof, Schiff lived there, and was constantly in his laboratory. 
He says that, although chloroform was commonly administered 
<m tying down the animals (he believer, for the convenience of 
the operator), no pretence was made of keeping them under the 
influence of the anesthetic after the preliminary incision, and' 
that — as in fact h conclusively proveJ in Prof. Schiff s own 
works — mutilated animals were reserved from day today, and 
from week to week, for further inve<siigalion. 

lf>incc leaving Florence and publishing his “Lrsions” Prof. 
Sclv^ has mended his ways, 1 am wnct rely glad to hear it. Should 
Ruch, indeed, prove to be the case, public opinion at Florence — 
which ran high against him and his doings — must be credited 
wdh some share in the reformation. 

In conclusion, let me say in regard to the di-couitcous chaises 
of ‘^eiTor," *Mgnorance,’*^nud di^icgard of “facts” so freely 
brought against me by your correspondent, thai if in this case 
any person is amenable to them, it is certainly not one who, l>emg 
perfectly acquainted w ith the w'orks both of Prof. M.ittlegazxa 
and of Prof. Schiff, bases her estimate of tbeir perfonixauccs on 
tM^fir own f^plicii statmifnis, Anna Kingsford 

JI, Chapel Street, Park Lane, W., April 14 


XMrS. Kingsforu’s letter was forwarded to our correBpondent 
in Geneva, who sends the following repty : — ] 

In reply to Mra. Kingsford’s letter, 1 have the followwig 
remarks to offer : — 

I, If Mrs. Kingsford is ** j)erfectly acquainted *’ with the 
works of Prof. Sebiff, she must know that there exists a small 
book in wliich he has explained in detail his methods of vivisec- 
tion, dw:. The title is : “ Sofra il meiodo aegnlto ucjjU esperi- 
nieuti sugli animali viventi nel laoratorio di fibiologia di 
Jbirenae." It first appeared in 1864; the second enlarged edi- 
tion bears the date 1874. The book is written in a popular style, 
AO as to render it easy even for the uninitiated to understand 
what vivisection is, and how it is practised by Prof. Schiff; It 
i^onld be read by every person desirous of ibrining an unbiased 
judgomt on the subject. 

a. My letter was a reply to the accusation brought OMlnat 
ProL Schiff of perpetraUng “horrible tortureo,” ‘Atrocities,** 
‘&C. The Humhir of dogs used for experiments (which number 
k emneonsly atated), and the price supposed to have been paid 
foa: are evidently irrelevant to the qtetion. Moreover, 

you willffnd stated on p. 5^ of the above pamphlet, that Prof, 
tiebiff never accepted a dog unZess its owner asriired' him (hat he 
vroahl .tidherwke kill it mmself ; and 1 cap corfiohorate from 
porwxnal recent experience here in Geneva the further statement 
in.thesame passage, that if a person likely to be a khid master 
affitra lo take cme of hk dogs, he is olvt'ays ready to give it away.. 

3. I regret to find that Mrs. KUigsford allows herself to 




misquote. The poRsage in Ihe WiyeieJofiie tfe la 

referred to k o» p. api i>f ’wd. ,i. ; ”Te de 

fah-e i^trbjr la section des nerfs Unyn^ A Vitssi 

ehktif;.” Tin* section "Of the vocial eotds hi a dfwad£al ^oHcation, 
that of the nerve'* in question s > slight, that if perfonnad^dOgA 
whilst St thdr meak, they do not icive off eating 1 TV thk I 
Cftnte>.tify. Moreover, you W'iU ifcOtice that Schiff «iys, kttk 

iiibiigi\'' and the fact U he was by 'the police in Florehibe to 

■cut the nerves in question ; not iucleed on most of his dqga^ bUt 
on those which were not used for viviaection prOperly so called, 
but were kept during long periods for other (and perfectly paizi" 
le^s) observation^, tuch as those detailed regarding the very dog 
mentioned in that lecture (see the 13th lesson, p. 325). 

4. I’eoplc not versed in physiology arc not competent to draw 
conckuionb from a work such as the “ Lezioni di Fjsiologia 
spcrimentale.” Mrs. Kingsford herself offers an example of how 
gross the errors arc into which they may fall when she dtehtres 
that in the majority of experiments the administration of atwes- 
theticR is either “ impossible or inadequate,” On p, 7^ 
pamphlet “ Sofra il metodo,” &c., Schiff ‘ays; “NeUo state 
attuale delle nosti^e conoscenza non cxisto un solo esperimento 
pralioato nelt’ animale viventi, al qualu non si poSsa,^ e quindl 
non si debba, tugliere il carattere di crudeU^ mediante I'uao 
degU anestetid ; ” and lower dawn : ** Da 25 anni non jhl aono 
tt^pure uHa 7 Hdta veduto uella necessity, di esdtudere Ptwo de^jli 
anestcttci.” On p. w he writes ; “ Brediamo dover aspettare 
fincht ogni traccia di senribUiti, e Peffetto meoeanioo ddle 
aensozionl sia scomparso, ” 

5. To the medical graduate's statement and inshnuitioiis I 
oppose Prof. Schiff’s affirtnatKm and my own knowledge of bU 
character and sdentific habits. It is curious ilmt this gentleman, 
after having spent seven years in Prof Schiff’fl laboratory, should 
Ijc Ignorant that chloroform is nm/cr used by him (see p, 49). 

6. That many animals which have been operated upon are 
kept alive for ulterior observations k expressly stated in my first 
letter, and any pcr.*oii, however ignorant of vcience, can undcr^ 
stand that whole branches of physiology can only l» studied 
under the condition of this being Ro. They are kept not only as 
Mrs. Kingsford so pathetically exclaims, “from day to day, and 
from week to week,” but sometimes from year to yw,” The 
question at issue is whether they tnffer or not, a question easy to 
decide by their appearance, appetite, and demeanour. And the 
fact is they do fiot suffer^ a statement any one can corroborete 
who choose.s to come and look al ilte dc^s in the School ot 
Medicine here. Why they do not fiuffcr is explained in detail in 
the pamphlet referred to above. 

7. Prof. Schiff has not, alan, “mended his ways in deference 
to public opinion he tells me that never since the year 1847 
has he tlepartetl fi-om the methods detailed In (be book quoted 
at the beginning of this letter. 

Geneva, April 23 B^Sc., StudeKT OF MHfmciHC 


Red Variable Star*— “ Vsiriab. Cygoi (Btmkigham), 

TB6i/V'4tc. 

The above star, fio called by Sdroridt 4 n :tbe Astr^.iiVixsh^^ 
No. 2421, in now a atriking ot^t of 8 UMignitade. Ou 
X>ecember 21, last year, it wa» certtialy not over tZt «nd> 
pobably, it was less. I'bis appeared about its miouaum, and 
lU maximum seemed to have been attaiaed on June- 16, when it 
was 8 mag., as at present. On May 22, when I first foimd It, 
it was about 9. If it is now at maximum, there murt be a 
striking iTrt<fnality in its periods of decrease and increase* but 
|i^hai>s it will go on to a greater mogoitude this time than 

U Cygni (No. 553 in mv Kcd Btor Catalogue) seemed lost 
night (April 28) to tic smaller than T ever saw it previmuly, And 
under if mag. Itt colour was, however, v«*ry tmhed. tThe 
blue BteT nearlt^Atg. -p 4/^ 3078). which 1 bavelouf omuMired 
•to be slightly variable (see Catalo^k aeexnsi^Mw nt AtWO^^ 

8 mognUudei though eonimt wKh ks 
may have dome effect om its apparent sbse* 

No. 448, in whtrii 1 hove tUo detected vembUhff# 

About 'ff'S, and os deeply ^cokuaittd os whom I diet ^4 iu 

April, j; 

IffAtter '' 
'The very interesting ■ .kteture % ' Mr, ' ' 
above mmei indd«tita% throwi^lm npoai ’ 

proUbly has puzried otm other of yourreadon 


MATURM 


9 


IjlKben:* AOQtttWbftt iwaAk laurmt U piMiag ))etwti)pi 4 k«k 4 iol^ 
of A^^B^er-Vo&$ electro-induction mucbine, its nusa^^e ke 
by simplj^ blowing smis tl^ p{iA jof the 
Widle i« mrw iu yam ; and even whm the 
bkmig, W ^eaBod. ^ Abort time U required before tbe current U 
able to pomie its old Mth. When the instruiueut has been 
andthe current Decomes stronger, the blowing, although 
now UtMtble to Atop the current altogether, drives it into irregU' 
larl^ curved paths, which are determined by the force exerted. , 
! ^ not remember to have seen the experiment mentioned in 1 
It is as curious as it U simple. 

we now see why the air requireB to be at rest for the weak 
current to force a passage througl) it, and to keen that passage 
npmi for the succeeding sparks to follow ; while the stronger 
aanrent leaps from point to point, as chough in pursuit of the 
avaewad and opened passage vihiik ha» been driven by the wind 

M. £ TY ^ 


9 !nd oponed whi(^ \m be« 

out >of its former position. 

,.A 11 Hallow’s College, Dublin, April 15 


CYCLONES^ 


Xi£KKY BunFORP 


S INCE it first became known that a considerable pro- 
portion of the storms which visit this part of Europe 
come from the middle and northern parts of North Ame- 
lica^ the meteorology of that country has been invested 
with a peculiar and increasing interest for die inhabitants 
of Western Europe, and though, according to Hoflfmeyer, 
ibe chance that a depression in the United States will 
subsequently cause a storm somewhere in our own islan<^ 
is only one in four, it is a ratio quite substantial enough 
to make us regard with attention warnings such as those 
transmitted to us through the medium or the N^w York 
HeraUi^ 

While America is thus from her enormous size and 
we^erly position enabled to act the part of our weather 
pdrqphetess, she bids fair in addition to leave us far behind 
m me more theoretical branches of weather-science, and 
though to admit this may be somewhat wounding to 
our national anwur pr&prc^ it is nevertheless an idea 
which is openly entertained by some of our leading meleoro- 
legists. For our comfort it may be reasonably ascribed, 
in part at icast^ to our small size and unfavourable geo- 
graphical position having afforded but little encourage- 
ment to really able men to devote their attention to a 
8C!i0nce whose operations are conducted on a scale com- 
pared trith which our area of observation is indeed 
,;mieroscopic, so that until within quite recent times the 
succession of fetr and foul weather in these islands was 
n^rded merely as a series of irregular, eccentric, and 
totally Unpredictable changes. The work before us, 
,;eiiidt}i^ Methods and Resdlis/’ by Prof. WiUiam 
^enri, of the American Coast Survey, and prepared 
TOT the u^ie of the coast pilot, forms the second part of a 
series of meteorological researches undertaken by the 
author, which compnse an elaborate theoretical investiga- 
tion into the general and local mechanics of the atmo- 
^hete» In Part 1 ., which appeared in 1S77, the general 
motioris Of the atmosphere are mwe partienkriy dealt 
mth, and conclusions arc arrived at which have appeared 
In part in ^he Huthsmaiical Monthly iKx>c i860 and the 
Journal Uxt November, 1874.® 

In both these publications the author lays great stress 
up<m the Importaait part played by the deflecting force 


Jto u may h Hds deflecting force is measuTcd | 

'w accelemtioh 2 n cos where n represents the 
velocity of terrestrial romtion, and f » the co- i 
(see Nature, vdh v. p, 1^4), 

^ With % assistance of Uds iSetnent he theoretically 
tiji^genewd-mottohs^tbe Atmosphere, 
kdth what is kn«#n dhservatien. He i 

t*w .WtlaaiV'af i 


ako makes considerable use of this same principle, which 
he was the flrst io enunciate correctly, when dealing 
with the theory of cyclones in Part II. As we propose 
just now to confine our attention to Part 11 ., which treats 
mainly of cyclones, we shall not refer to Part L eacept 
incidentally. Part 11 . is sub-divided into three chapterS| 
the first of which deals with the mechanical theory or 
cyclones, and deductions therefrom. In Chapter II. the 
results of the theory ase compared with those of observa- 
tion, and Chafer IIL treats of tornadoes, hailstorms, and 
waterspouts. The chief elements considered in the theory 
of cyclones are (i) the earth's rotation, {2) the gyratory 
velocity round the low centre, (j) the friction, <4) the 
inertia, and (5) the temperature and humidity of the air. 

These elements are all discussed in turn, and many 
important conclusions drawn from thexesulting equations. 
Some of these conclusions have already been either 
directly deduced by the employment of analogous 
methods, or inductively inferred from an examination 
of data, by Guldl^erg and Mohn, Golding, Peslin, Sprung,^ 
Clement Ley, Hildebrandsscn, Meldrum, Loomis, and 
Toynbee. Some however are ouite new, especially those 
which are derived from a consideration of the temperature 
term. 

The general theory of the cyclone, according to Ferrel, 
may be briefly stated tlius : — 

If from any initial cause interchanging motions are set 
up between the air in a certain district and another sur- 
rounding it, the air in the first district tends to gyrate 
round its centre by virtue of the deflective force of the 
earth's rotation, and in the same direction as that of the 
component of terrestrial rotation, which acts in the plane 
of its horizon. In the northern hemisphere this would 
mean gyration contrary to watch-hands, and in the 
southern hemisphere gyration with watch-hands. In the 
outer district the gyrations of the air, by the principle of 
the preservation of areas (or momentH), are contrary to 
those of the interior district. These two systems of con- 
trary gyrations tend to draw the air from the centre of 
the inner district and the exterior limit of the outer 
district, and heap it up in the place where the gyratory 
velocity vanishes and changes sign, thus causing a maxi- 
mum barometric pressure there, with corresponding 
minima at the centre and outer limit respectively. 

In addition to this, when the gyrations have once com- 
menced they give rise to a centrifugal force which tends 
to drive the air otill more from the centre of the inner 
district, and so increase the barometric depression there; 
but which in the outer district, partly owing to its dis- 
tance from the centre, and partly to the small velocity of 
the gyrations, has but Ettle effect on the distribution of 
pressure. The gyrations, especially near the centre and 
exterior limit, would be very rapid, were it not for the 
friction between the air and the earth's surface, which 
retards the motion, but does not entirely prevent it, since, 
as the author very pointedly remark^, without some such 
motion frictional resistance would not be brought into 
action." So far we have only considered the gyratory 
component of motion, and as in the imagfinary case of no 
friction, this would be the only kind of motion, the gyra- 
tions might then be entirtfly circular. When, hoirever, as * 
actually happens in the atmosphere, friction acts, a 
radical compon6ntbecomesnece3sary,fiincethe deflecting 
force is now partly omployed in couatwocting the fric- 
tional resistance to Ahe gyratl<»i«,aiid the naagnitude pf 
this radial compoaeiit (On which depeixls the mcliaation 
of thewfedto m ieobiu'Xiwrfes oca^ pmihus dkectly 
with the amount of friction.* 


As a jesuk of the two 
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tendencies — gyration and Inflow, or outflow according as 
the air is in the interior or exterior part — the air near 
the surface takes a middle course* and flows spirally 
around and toward the centre from the zone of maximum 
pressure on the one side, and on the other in a contrary 
spiral outwards from the centre to the outer limit of the 
anticyclone. 

It IS important to observe that the author explains the 
accumulation of air with its maximum at the dividing 
line between the interior and exterior districts (cyclone 
and anticyclone, as they are termed elsewhere throughout 
this work) as due at the start mostly to the gyrations in 
the part of the atmosphere,^’ which, being less influ* 
eaced by friction, are in consequence more circular than 
those below ; the pressure from this accumulation tending 
to force the air near the earth’s surface out from beneath 
it on the one side toward the centre of the cyclone, and on 
the other toward the outer limit of the anticyclone. 

The difference of pressures or gradient between the 
regions of high and low pressure in a cyclone, is thus 
shown to be, not so much the cause of the wind, as the 
mechanical result of the deflecting force of the earth's 
rotation and the centrifugal force engendered by the 
gyrations. 

It should, however, be borne in mind, that the forces just 
mentioned, are by no means to be regarded as causing the 
cyclone in the sense of being independent sources of 
energy. They can only arise in consequence of some 
initial motion of the air, which must itself be due to a 
small difference of pressure, and unless such primary dis- 
turbing cause be continually maintained by external 
influences, the entire system of motion will shortly come 
to rest 

The preceding view of cyclone generation has already 
made some way since Ferrel flrst enunciated its leading 
characteristics in his previous writings. It lies midway 
between what is sometimes called the in-blowing or 
ascension-current theory of Reye and Espy, which regards 
the central depression as the main cause of the wind, and 
thad held by Thom, Meldrum, Willson, and Loomis, 
according to which the central depression is mainly due to 
thecenti 9 \igal force generated by two pre-existing currents 
passing one another in opposite directions. A third theory, 
held by Blanford and Eliot, and evolved chiefly from a 
study of the cyclones in the Bay of Bengal, makes the 
condensation of vapour primary cause of disturbance, 
but allows the greater part of the subsequent depression 
of the barometer to 1^ due to the causes adduced by 
Ferrel This latter theory, in fact, only differs from that 
put forward by the author in the part played by condensa- 
tion of vapour in giving rise to the initial motion of the air, 
which Ferrel considers to be considerably less than that 
exeicised by a difference of temperature. Among the 
conclusions arrived at by the author, and which are gene- 
rally conflrmed by the results of observation, may be 
noticed the following \ but these, it must be remarked, are 
only strictly true for a regular, symmetrical, and stationary 
cyclone 

(a) “The wind inclines towards the centre from the 
direction of the tangent, and the amount of inclination is 
nem:ly in proportion to the friction (mainly of the air 
against the earth’s surface).” 

{b) ^The inclination diminishes with the altitude, and 
therefore at some distance from the earth's surface the 
gyrations are more circular than near it" 

ip) Toward the centre of a cyclone, where the gyratory 
velocity is greater, the' inclination is less, and therefore 
the path more nearly circuhur." 

"The inclination increases with decrease of latitude, 
attaining its greatest value at the equator, where the air 
should flow directly towards or from the centre, and there 
^uld be no gyrations.*' 

(tf) " As the motion of the air below in cyclones is toward 
the centre, in the upper regions of the atmosphere it must 


be nearly circular, but inclined to the tangent a UttleTi^jw 
the centre."^ 

Inertia comes into play wherea cyclone is increasingor 
diminishing in violence, and its effect is to jner^se the 
inclination in the former case and diminish it in the IMer, 
but in general the amount is found to be insignifleani. 

It was stated in the above brief sketch of the t^OTy, 
that out aide the annulus of high pressure surroundkig a 
cyclone the air should move outwards anticydonic^y. 
Ferrel subsequently puts the matter thus ; " Every eyclbm 
is accompanied by a corresponding anU<yclone^ and Mr 
Jortner cannot exist without the laiterJ* 

The words cyclone and anticyclone are here used quite 
apart from the (question of Ixirometric pressure, and 
simply mean districts in which the motion of the air is 
spirally in towards the centre, or out from the centK 
respectively. Guldberg and Mohn likewise adopt this 
definition, which is obviously far more scientlflc tlmn the 
too common habit of referring to them as regions of low 
and hi^ pressure. 

Mr. Ferrel, however, differs from all previous investi- 
gators in thus linking together the cyclone and anticyclone 
as mutually dependent parts of the same phenomenon. 
They have hitherto been treated separately, at least in 
practice, and though the author's conclusion sounds like 
a simplification, because it makes one out of twoy we 
scarcely think he has proved the converse to his proposi- 
tion, viz. that every anticyclone is accompanied by a 
corresponding cyclone, and cannot exist without it. 

For example, in the case of such an anticyclone as every 
winter forms over Central Asia it would be difficult to 
point out exactly its corresponding cyclone or cyclones, 
though it is possible, as the author says, that it may he 
partly due to the overlapping of the anticyclones, which 
should surround the permanent North Atlantic and Pacific 
cyclones at this season. 

The relation between the barometric gradient and the 
velocity of the wind in a symmetrical cyclone is given by 
the following equation : — 

IQ 76 ’ 4 ( 2 /gCOS 4> + y)j ^ 
cos /(I + *004 0 E'* 

where v » ^ and G is the gradient in millimetres 


per sixty geographical miles, s the velocity of the wind 
in metres per second, n the earth’s an gul^ velocity of 
rotation per second, ^ the co-latitude, f the inclination of 
the path of the wind to the isobar, P the barometric 
pressure at the given elevation and at the earth's snrface 
respectively, / the temperature in degrees Centigrade, and 
r the distance from the low centre in kilometres, where 
the gradient is given, the velocity of the wind can be 
conveniently found from the equation 


where, if the ordinary English units of space and time 
are used, viz. a mile and an hour, and the ^adient is ex- 
pressed In inches per sixty geographical tnues, wc have^ 


( osasosr cosi^ 

) cos i 

) r(i -f *o 04 f) P 

r — 

The equation for the gradient in terms of the wihd'a 
velocity is substantially the same as that already rivOn 
by the author in SitUman*s Journal for 1S74, with 
exception of the temperature correction, vdiich was there 
stmjHy referred to in the text. 

As the whole question of the authors fonmda the 
gradient has been thoroughly ventilated in his preyioajt 
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wot^l |;4 in the ZnUchr^ JUt Metem^logtA (Band x.)* 

' wte need not notice U here except to point out tbat» 
aviuinmg the coircctness of the fomula^ the gradient^ 
t^fis ^}fibus^ should wy (i) directly ^ith the latitude, 
(2) fnvetsoly with the distance from the centre, (3) in- 
versefy as tl^ temperature, (4) directly with the amount 
of inqination. 

The foregoing results have all been obtained without 
considering the term depending on temperature and 
humidity, and which expresses the cHect of the disturb- 
ing force necessary to start and maintain the interchange 
ing motions between the interior and exterior portions of 
the air over a given area* That such a disturbing function 
is necessary, is evident both from preliminary considera- 
tions, and also from the form of the general equations of 
motion, since they would otherwise be satisfied by the 
conditions for a state of rest The author enunciates this 
minciple in Part I. Chap. III. where he says ? “ TAete can 
&€ no winds then wiihout a disturbance of the static equili^ 
brium by means Mf a difference of temperature or of aqueous 
vapour in different parts of the atmosphere'^ And it is 
important to bear it in mind, if only l^cause we are too 
often am to overlook it in the multitude of secondary 
causes Drought to light by a study of atmospheric me- 
chanics. A consideration of this term, in which tem- 
perature and humidity are treated jointly, and the former 
IS assumed to vary with the distance from the centre, 
leads to the remarkable conclusion that there are two 
species of cyclones, one with relatively warm centre.^, the 
more common case, and the other with relatively cold 
ones. 

These cyclones differ specifically from each other 
chiefly in the way in which the pressure is distributed 
and the g>Tation8 directed at different altitudes. 

In a cyclone with a relatively warm centre the air at 
the earth’s surface moves in a cyclonic spiral round and 
towards the centre, but as we ascend the gyratory velocity 
diminishes with the altitude, and the annulus of high 
pressure approaches the centre, until at a very high 
elevation the highest pressure of that stratum might even 
be at the centre, and the air gyrate ant icy cion ically from 
it over the whole area at that level. In brief, the cyclonic 
area becomes smaller, and the anticyclonic larger, as we 
ascend. 

In a cyclone with a cold centre the reverse occurs. 
At the surfape of the earth the initial tendency of the 
air is to move outwards, and this may be so strong near 
the surface that there may be only anticyclonic gyrations 
at this level, with the maximum pressure of the lowest 
stratum at the centre. As we ascend, however, the 
gyrations round the centre become more and more 
cyclonic, while the annulus of maximum pressure gra- 
dually retreats further and further from it. 

There is, besides, according to the theory, an ascending 
motion of the atr in the interior part of a warm-ccntrw 
cyclone, and a descending motion in the exterior part, 
bbth g^erally small in comparison* with the horizontal 
thotkms toward and from the centre. In the case of a 
cold*centted cyclone these motions are reversed. 

Now as a barometer at the earth’s surface records 
ahnply the integrated effect of what happens in all the 
strata up to the top pf the atmosphere, this might 
Obviously vary in the sam^ way for both kinds of cyclones, 
eaii ito ull u9 absolutdy nothing of such remarkably di- 
verse dondltions prevsSling at higher altitudes. The 
b^vipur of the air in the war^i centred cyclone is what 
^cuatomed tob^erve in the case of wor/ cyclones, 
$9 |hey ate OS bfiteh found with relatively cold centres 
as^b ones, the former occurring more frequently 
*3 and the latter in wintcf^, it it difficult to under- 

afofm the eharaotcri^tics of the coldH?entred cyclone 
Imp Yet fotmd to prevail, at least in moving 
TO offers an explanation or 

tpia endeavours also to account for the 


absence of stationary cold^centred cyclones in regions llle 
Central and Eastern Asia and North America in winter^ 
where the temperature gradient would „be remarkaoly 
favourable to their production. The fact, however, that in 
the centres of these regions at this season there it not 
only no cyclonic tendency of the winds or depression of 
the barometer, but, on the contrary, a pressure greatly 
above the normal, seems strangely at variance with what we 
should expect according to the theory of the cold-oemrcd 
cyclone, and is hardly satisfactorily explained away as the 
result of the irregularity and size of the area, combined 
with the excessive coldj which latter is supposed to increase 
the density and pressure more than the cyclonic tendency 
diminishes them. The only two cases of cyclones with 
cold centres w hich the author seems able to find are the 
two general wind systems of tbe northern and southern 
hemispheres respectively, which *'are simply two great 
cyclonic systems with a coM centre, having the cold poles of 
the earth for their centres. The motion or the air eastward 
around and toward tbe poles in the middle latitudes, giving 
rise in those latitudes to the normal south-west winds in 
the noribem, and north-west winds in the southern hemi- 
sphere, form the cyclones, and the trade-wind region the 
corresponding anticyclones, with the equatorial calm-belt 
for the common limit of the two systems. The tropical 
calm belt and corresponding maxima of barometric pressure 
near the parallels of 30^, correspond to the similar calm 
and dividing line between the cyclone and anticyclone in 
the ordinary and smaller cyclonic systems.” 

The primary cause of cyclones, according to Ferrel, 
is a korisontal temperature gradient, so that if a portion 
of the atmosphere is heated or cooled more thin the 
surrounding parts, and the isotherms are approximately 
circular, we have the initial conditions for a cyclone ; but 
after the disturbances due to such primary causes have 
set in, secondary causes depending on loss of heat by 
expansion in ascent, and gain of heat by compression in 
descent, as well as retardation of cooling where aqueous 
vapour is being condensed, come into play, which on the 
whole tend to counteract the initial motions. 

The condition of the atmosphere vertically with respect 
to temperature and humidity, is thus of great importance 
in regard to the duration of a cyclone when it has once 
started. 

The author investigates this point at some length, and 
works out the conditions for cyclone generation in quite 
a novel manner, from a consideration of both vertical 
and horizontal temperature gradients. Generally speak- 
ing, the condition most favourable to the maintenance of 
an ordinary^ cyclone is that the vertical temperature de- 
crement in the interior should be less than in tbe sur- 
rounding regions. This condition is found to be more 
easily sustained where the arr is charged With aqueous 
vapour, since under these circumstances it cools less 
rapidly in ascending than when dry. He further points 
out that where the decrement of temperature in the inte- 
rior is Jess than outside, especially when this condition 
occurs throughout the entire atmosphere, a cyclone may 
arise without afty horizontal temperature gradient (pro- 
vided only a small instanUneous impulse be given), and 
that such a state of unstable equilibrium more readily 
occurs when the air is warm and saturated with vapour. 
While, however, he thus admits the important rMe played 
by vapour in maintaining cyclonic action when once 
siarteo, he distinctly denies its claim to be considered 

either a pnmary or principal cause of cyclones.' ' 

As these islands in all probability seldom, if ever, form 
the binhplace of a cydone, but we are ralber accustomed 
to experience them either fully devcioped or else in the 
condition of being ^*fiUed up,’’ the circumstances which 
attend their generation do hot- practically very much 
concern us. U must not be overlooked that cm* 

ditkms which would tend to create and maintain a cyclone 
in ottt nddst, must of necessity tend to augment the 
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of a itonn orriviiig on oitr ooma^ so that if 
miteombgf, or that branch of it tenaaied tmtbar foiw 
eastings is over to become ae exact sdenotf wo most 
endeavour to tal oOt, by captive baUeons or other* 
wise^ what can never be determined by registratkm 
at the oBzthfs surface aloae, vis. the condition of the 
atmoapbere vtfUcaiiy aa regards temperature and 
humidity. 

Tbe^ambpr concludes his ^leoretical investigation into 
the medkanics of cyclones by a dlscussiofi of the causes 
of thdr motion over the earth’s surfooe. He first of all 
shows, that every cyclone possesses an inherent force 
tending to urge it towards the pole of the hemisphere in 
which it has been formed. This follows immediately 
from the fact that the deflecting force due to the earth’s 
rotation varies with the cosine of the colatitude, and is 
therefore greater on the polar than on the equatorial 
side of a cyclone^ a residual poleward component of force 
being thus brought to bear upon ever)* portion of the 
cyclone. In addition to this, a cyclone, as soon as it is 
generated, must partake of the general motions of the 
atmosphere, which the author more especially deals with 
in his ^'Meteorological Researches,” rart I., to which 
we have already made allusion ; and since the general 
motions of the atmosphere are there considered to form 
two great cyclonic systems round the poles, all ordinary 
cyclones are simply cyclones within a cyclone, so that 
their general motion of translation is partly the result 
of the actual ihotion of the air in these large and per- 
petued, though perpetually changing, cyclones, and partly 
that of their inherent tendency lo pras pDlewards, \ 

For example^ as the author says, " in the trade-wind 
latitudes the wmd at the earth’s surface is westward . . . 
and hence the cyclones in these latitudes are carried 
westward, . . . and having a tendency towards the Pole, 
the resultant of the two is a westward motion, inclined a 
little towards the poles, or in the northern hemisphere a 
motion about west-nortli-west. After having arrived at 
the parallel of 30“ or 35* in the tropical calm-belt where 
there is no westward motion, the progressive motion is a 
Polar one mostly, but after progressing still nearer the 
Pole, into the middle and higher latitudes, the general 
eastward motion of the atmosphere here, which is great 
in the upper regions, carries now the cyclone toward the 
east, and the direction of the piogressive motion, which is 
usually about east-nortb-east, is the resultant of this east- 
ward motion and die motion round the Pole, All well- 
devekiped cyclones, therefore, having their origin near the 
equator, have mostly a progressive motion represented 
by a curve somewhat in the form of a parabola, having 
its vertex in the tropical calm belt at the parallel of 30® 
or 35V’ 

It is moreover shown that the general motions of the 
atmosphere must not only cause the cyclone to travel 
more or less with them, but also afifect the inclination of 
tW wind to the isobars, decreasing it in the front, and 
increasing it in the rear part 

With regard to further modifying causes, the author 
favours the views of Clement Ley regarding the effect of 
the distribution of' aqueous vapour in determining the 
direction in which a cyclone propagates itself. 

He does not indeed attempt to explain how they some- 
times wander off on an entirely unlooked-for course, or 
edse remain smtionary for some considerable period ; 
otherwise he might claim to have at least attempted a 
solution of the entire problem on which weather science 
depends^ Clometit Ley btmselfi in his admirable little 
work,' recenthr published by authority of the Metcoto^ 
Council, tells us that the reason wby the course of a 
cyclbne cannot be exactly foretold is because “ in the first 
place the causes which determine thp course of depress 
»ons ate: not fbUy known ) in the second^ place so far 

* ** Aida to the si:4 Pctecait of th* Weather/* by W, Clement hkf, 
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as known, it is certain that tke oourse 

siom is genei^ally related rb Ms 

mer u very iarge drro/' In fine before we know how ^ 

smaft cyctones are gaing to behave. We must in ev^> 

case know the form of me larger ozones round whim 

centres they travel. 

E. Douglas Archibald 
{To be continued.) 


THM GIZZARD-CQNTKNTS OF SOME 
OCEANIC BIRDS 

^HE following results of the examination of the girzardi 
of twenty sea-birds, which were caught by the offleyirs 
of this ship in the South Atlantic and Southern Indiah 
Oceans during die last quarter cf 1881, may be of interest 
to some of the readers of Nature, 

With one exception all the birds belonged to the Petrel 
family^the Procellaridse — and fifteen of them were of 
the well-known species « the Cape-pigeon or Cape-petrel 
{DapiHon ettpensts). The most frequent of the gizzard- 
contents of these twenty birds were the mandibles of a 
cephniopod, which were found in eighteen instances ; the 
otoliths of some small osseous occurred in five 

instances ; and some curious stony masses, varying in 
weight from half a grain to five grains, were obtained also 
in five instances. The other substances, which were ob- 
served less frequently, were the vertebrje of a fish, feathers, 
Vclcllae, the horny rings probably of some crustacean, 
and a small hard seed. 

With reference to the seed just mentioned, I should 
observe that it was taken from the gizzard of a Cape- 
pigeon, about 550 miles to the east of Tristan d’Acunha, 
In the South Atlantic. The wide range of this species ^ 
petrel is well known; we ourselves first observed this 
bird rather to the southward of the island of Trinidad > 
which lies about 600 miles off the coast of Brazil ; and 
thence wc traced it as far as the island of Amsterdam, in 
the southern portion of the Indian Ocean, From our 
own observation, therefore, it is quite possible that a seed 
might be transported from Trinidad to Amsterdam, not- 
withstanding that these islands are from five to six thou- 
sand miles apart ; and Mr. Mosely's surmise {vide a foot- 
note in Mr. Wallace’s “Island Life,” p. 250) that various 
species of Procellaria and Puffinus may have played a 
great part in the distribution of plants, and may to ktmt 
de^ce explain the similarity in the mountain fiotas of 
widely distant islands, would appear to receive solme 
support from the single instance of this seed. "With 
regard to the kind of plants to which the seed betongs, 
Mr. Moore, director of the Botanic Gardens, Sydney, 
kindly informed me that Jt possessed no character suffi- 
ciently distinctive to enable him to decide as to its 
probable source. 

The stony masses found in the gizzards of five of the 
birds, ail of which were caught in the South Atlantic, 
were of two kinds : one of the masses was of A dark 
colour and homogeneous texture, and rather* porotm ; 
when heated it gave off black fumes with a smell of burnt 
organic matter, and was fusible with soda into a 
glass j the other masses had the appearance 
quartz, scratching glass with ease ; but when heatoa m A 
closed tube they hlackened and evolved black foms wW* 
a powerfol odour of burnt animal matter ; kftet 
cineration they became white, add with the Wottwo 
were fused into a white glass after tbo isddl^hn of 'soda | 
no effervescence was exnibited oh the ubplleatkifu -of anf 
acid. The behaviour of these ihasses hhoet hekt ii ^ 
similar to that described by Mr. fiarwtb mhis^Geirfoi , 
Observations/’ in the case i^tbiiy incrustatlcm bn : 
FauPs Rocks, deposited, sus he.; frtM 

draining through oirds^ dung. H. P, "" 

H.M. S, Zafit Auckland^ Fehrtiarv aff 
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MAns 

A JU iftli0id«4 of which an announceioont ap* 

^ ptoMB^ io Nature a 6iw weeks backr ^ the topo- 
grainy of Man as Mineated for the second time by Prof. 
SeWpiM^ hflW during the opposition of 1^9-80, 
has bm anticibated and in part su^seded by informal 
tion wi^ch has been received rdative to the more recent 
discpyems made by lum in the beginning of the present 
year* Pending the preparation of a fuller and more 
detailed memoir^ he 1ms publisfated, a preliminary notice, 
read before the Academia dei Lincei on March 5, and 
accompanied by a photographed drawing of the planet's 
sut&ce. The results are of a very remarkable and unex- 
pected character ; and as through the courtesy of this 
distinguished observer, the notice and photograph have 
been placed in my hands, I am induced to reproduce 
the latter, which, though not pretending to minute 
accuracy (the original, m fact^ is only a provisional 
sketch), will give a sufficient idea of the marvellous 
duplication of the so-called “canals/* w'hich, between 


January la and February 24, in about twenty instances^ 
unfkdded itedf progre^ under the observer* a eye. 
Hie discuseuus which took place at the late meeting of 
the Afttrmiomical Society^ so far as- my ukfbr^tion 
extends, • subatantiated strongly by independent evideace 
the existence of these long, narrow streaks, some of them 
even in posidons where they have not been deUneated 
by Schiaparelli ; but their duplication by similar and 
parallel lines does not seem to have b^n dsewhere 
noticed. S<»ne diffinence of opinion may possibly be 
expected concerning, these stran^ appearances ; and the 
congruent enfeebbag {to say the least of it) of the long- 
admitted terrestrial analogy may be» to some minds, 
unacceptable ; but the established reputation of the 
observer demands at any rate a respectful attention 
to his statements. It may be preferable to suspend 
a more detailed account till we receive a full elucida- 
tion of the subject in the memoir, of which we possess 
only a preliminary notice ; for the present it may suffice 
to mention that he found the atmosphere of Mars 
apparently clearer than in 1S77, and was thus enabled to 
recover the markings then detected more satisfactorily 



even than in 1879-80, and to confirm the general accuracy 
of his two earlier charts ; while the concise, but very clear 
intimations that he has given, as to the variable bright- 


ness of some great regions, the 
on one side since 1879 of the ** 


enlargement 
IserSea*' (his Syrtis 


Mi^na), the lightening of certain supposed continents 
or islands towards the limbs, the confirmed existence of 
o:bU|iie white streaks, the unfolding of minute labyrinthine 
dbtaul, and the continuous development already mentioned, 
day after day, of ^ the OoUattaral lines which double the ao- 
caBad “ canals*'’ and extend with them ordinarily along 
gtekf circles of the sp^e^all these and similar annonnee- 
ments make us axmously desire a more extended and 
detailed communicatitm^ For. some of these moGt remark- 
aldo opphaicances pa^sil^s may be to a certain extent 
1 the results, of iftanier observers ; but, so far 
eat ^pears; the duplication stands alone. The 
• fa dBpnsea to infer a totoemlon between these 
add the seasons of the pUn&t. 


his hiinDune^eRts nUty be obtain^ flotn 


other observers. We sincerely trust that a report which 
has reached us may be verified as to the erection of a 
much larger telescope in the Royal Observatory at Milan, 
and that the extraordinary talent and diligence of the 
director may be richly rewarded, not only by the confir- 
mation but the extension of results which must so mate- 
rially influence our conclusions as to the physical condition 
of this peculiarly interesting planet. T. W. Webb 


TIf£ CAUSE OF TUBERCULOSIS 

'T‘HE first step ip the rational treatment of every 
* malady is obviodsly the recognition of its cause, 
and it is this recognition which enables medical men to 
do battle against disease. It is a truism to say that as 
regards infktious maladies the knowledge of tjtieir cause 
is an essentisd step in nroventihg their spread and arrest- 
ing their ravages. The malady known as tulietculosis, 
and generally c^i'i^terlsed by constitutional disturbance 
assowed with the production of minute nodular 
^owths in the various organs, especially the lung((, si^mi, 
jlands, Serous membranes, the metxmrnnes or 
be iesdn, nvet , «c.— [at first greyish and transparent, but 
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afterwards becoming opac and degenerating into a yd* 
towiflh-looking dibris^ and hereby implicating and deitroy- 
ing the organs in Which they are located]-^haa been 
shown to be an infectious n^dy communicable fi'om 
one human being to another, from man to animal, and 
from animal to animat 

The successful ex^rimente of inoculating with, feeding 
on, and causing to inhale human tubercular matter, carrw 
out on the lower animals^uch as guinea-pigs, rabbity dogs, 
pigs, by VillcmiiL Dr. Wilson Fox, Mr. John Simon, 
and Dr. Burdon Sanaerson, but especially by Cohnheim 
and Salomonsen, Tappeiner, and Baumgarten are con* 
elusive in these respects. Similarly it has been shown 
that the tuberculosis of cattle or Perlsucht is communi- 
cable not only within the species but also to other animals. 
Whether Perlsucht is also communicable to man, espe- 
cially through meat and milk, as is maintained by some 
observers {Semmer, Baumgarten, and others), is as yet 
an open question, and, as must be obvious to every one, 
one to which fea^ul importance is attached, considering 
how great the distribution of this disease is in the bovine 
species. What the cause of the malady is, has until now 
been undetermined, although it has been at various times 
surmised that, like other infectious diseases, it is of a 
parasitic origin. Thus Schuller, and especially Klebs, 
have tried to prove that owing to the presence or micro- 
cocci in the tubercular deposits, these micrococci were 
the materies morbi. And indeed Klebs maintains to 
have succeeded in cultivating outside the body of an 
animal, i,e, artificially the ^^monas tuberculosum/* as he 
calls the said micrococcus, and to have again produced 
the tubercular disease by inoculating animals with this 
purified micrococcus, Klebs’ observations and conclu* 
sions have not been accepted as reliable, and it has been 
reserved for Dr. Koch to discover the real cause of the 
disease, in identifying it with a specific bacillus. In a 
weighty paper, “ The Etiology of Tuberculosis,” published 
in me Berlin Klin. Wochtnschr. 1882, No, 15, Dr. Koch 
sets forth the whole course or his investigation, the 
methods and experiments, all his observations and definite 
conclusions on this question, and anyone who peruses 
carefully this paper will come to the conclusion that 
Koch’s results are to be accepted with unconditional 
faith, and 1 have no manner of doubt will be considered 
by all pathologists as of the very highest importance. 
To those who are familiar with Dr. Koch’s previous work, 
especially that on the etiology of splenic fever or Anthrax, 
and his observations on pathogenic Bacteria, this last 
work of his, on the Etiology of Tuberculosis, will be an 
additional and brilliant testimony to his ingenious and 
succee&ful method of research. 

The first step in the inquiry was to ascertain whether 
any definite form of microphyte is constantly present in 
the tubercular deposits. This question could not be 
solved by the ordinary methods of research, but with new 
methods ; it was decided in the affirmative. For the 
demonstration of the presence of the specific bacillus— 
which Koch calls the tubercle-bacillus— the following 
method proved successful : Tubercular deposit fresh, or 
after hardening with reagents, is stained for twenty to 
twenty-four hours— at a temperature of 40 Centigrades, 
only half to one hour is required— with a half per cent, 
solution of methylene blue, to which a small quantity of 
a ro per cent, solution of caustic potash is added. After 
this, the tubercular material is stained for a minute or 
two in a concentrated watery solution of vesuvin, and then 
wj^ed in distilled water. When examined under the 
microscope, all elements of the tubercular deposit, such 
as cells, nuclei, fibres, and granules, appear of a brownish 
colour, while the tubercle-bacilli alone stand out very 
conspicuously in a beautiful blue tint * 

By this method Koch ascertained the constant praence 
of. me specific bacillus in the tubercular eruption in man 
and animals, including the Perlsucht of cattle, both in 


spontaneous tuberculosis, as welt, as artlfldsdh^ produced, 
by inoculation. These bacilli differ from alt 6^her 
micro-organisms by characteristic properties. 

The next step in the inquiry was one of es«tiai im- 
portance in determining the nature of the bacillus as the 
materies morbi, viz, to isolate by successive cultivations 
outside the animal body, the tubercle-bacilli, and having 
thus completely freed them of all parts of tissue of the 
tubercular deposit to introduce them into the system of 
suitable animals. If these animals became afilteted 
with typical tuberculosis, and if at the satne time 
similar animals kept umler precisely the same condi- 
tions, but not infected with the bacilli, remained perfectly 
normal, it will be admitted that the exact proof has been 
given that the bacilli constitute the cause of the tubercular 
malady. ' . 

All these conditions have been fulfilled by Dr. Koch in 
an eminent degree. 

The tubercle-bacilli were successfully cultivated out- 
side the body of an animal. Pure serum of blood of 
sheep or cattle is sterilised by keeping it exposed in lest- 
tubes plugged with cotton wool, for six days daily for one 
hour, to a temperature of 58 centigrades. After this the 
serum is heated for several hours up to a temperature of 
65 centigrades; by this It is transformed into a solid 
perfectly transparent mass, well adapted for the cultiva- 
tion of the tuner cle-bacilli. Such serum inoculated on 
its surface under special precautions with tubercular 
matter of any source — ^tuberculosis of man or animal, 
spontaneous or artificially produced, and .kept at U tem- 
perature of 37 or 38 centigrades (i.^. about blood-heat) 
for over a week, becomes gradually covered with peculiar 
dry scaly masses ; these masses are the colonies of the 
specific tubercle-bacillus. 

A minute particle of this crop is used for estabii^ing a 
second similar cultivation, this again for a third, and so 
on. Tubercle-bacilli obtained m this lUann^, after 
several successive geneiations, prove as effective in inocu- 
lating animals with typical tuberculosis as fresh tuber- 
cular matter* 

All animals susceptible to the malady that Koch inocu- 
lated with these artificially cultivated bacilli, became in- 
variably affected with the disease ; not one escaped ; 
while other similar animals kept under precisely the saitie 
conditions, except that they did not receive any tubercle- 
bacilli, remainea perfectly healthy. 

It is important to notice that the tubsrcle-badlli re- 
quire for their growth and multiplication a teimrature 
of at leak 30 centigrades, and, consequently, they ate 
limited to the animal body, unlike the bacillus that pro- 
duces splenic fever or anthrax, which is capable bf multi- 
plication at ordinary temperatures, as low as ao centigrades, 
and even less. 

The expectorated matter of tubercular patients is gene- 
rally charged with tubercle*b^cii[i,and these often contain 
spores. And it is probably through the presence of such 
spores that that matter retains for a long time its infective 
properties. Koch made experiments cm jfulnea-plgs with 
such sputa after having been kept dry for fourteen days, 
for four weeks, and for eight weews, and he found that in 
all instances the Sputa had retained their full virulence, It 
is therefore just to assume that such sputa^ even wbett 
dried on linen, dothes, or even distributed with the du^t 
of the room, may be a source of infection. , \ 

The practical Importance of the discoveries Itoch 
must be patent to everybody. In the recoghitkm ^ the 
iuberde-tiaciUi aa the fons etori^ of this terrlble.pMt of 
the human race«-according to statistics qaote^ by Koch 
one-seventh of att deaths being caused by 
hi the recognitfe^ of the presehCe these baotJH 1:^ the 
sputa of tubercular patients, itod In 
of cattle afflicted with Perl|ucht> ^ nt once beem^ 
sttfjpaied with the knowledge of the most 
of how tuberculosis may and probaWy is spread, 
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' a« with the weapon of combating the most fertile sources 
of infection. In preventing the distribution— either by 
{proper disinfection^ or by destruction — of the expectora- 
tions of tubercular persons^ and further, in superintending 
and restricting the use of tubercular animals of the bovine 
SMcieSf we j^ssess the means of preventing the spread 
of this deadly and terrible pl^ue, and hereby saving a 
vast amount of human life. These discoveries of Dr. 
Koch were made entirely through experiments on living 
animals. £. Klein 

DEEP^SEA EXPLORATION 

I N Nature, vol. xviU. p. 348, we described Negretti 
and Zambra’s Patent Deep-Sea Standard Thermo- 
meter. Some uncertainty as to the accuracy of its indica- 
tions in deep sea service led to a re-arrangement of the 
instrument, which now greatly increases its reliability. 
The improvement is chiefly due to suggestions furnished 
by Commander Magraghi (see Nature, vol. xxiv. p. 505) 
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fan attached to a spindle, one end of which works in a 
socket, D, and at the other end is a screw, E, about half 
an inch long, and just above it is a small pin^ l*. On ^ 
spindle G, is a sliding stop-piece, against which the pin, 
F, impinges when the thermometer is a^usted for use. 
The screw, £, works into the end of the case, B, the 
length of play to which it is adjusted. The number ot 
turns of the screw entering the case is regulated by means 
of the pin, f, and stop-piece, 0. The tnermometer and 
its case is held in posiiion by the screw, £, and descends 
into the sea in this position — as Fig. i ; the fan, c, not 
acting during the descent, because it is checked by the 
stop, F. When the ascent commences, the fan revolves, 
raises the screw, £, and releases the thermometer, which 
then turns over and registers the temperature at that 
spot- When the hauling-up has caused toe thermometer 
to turn over, a spring at K forces the pin, L, into a Slot in 
the case b, and clamps it (as seen in Fig. 2) until it is 
received on board, so that no change of position can 
occur during the ascent from any cause. The case, b, is 
cut open to expose the scale of the thermometer, and also 
perforated to ^ow free passage of the water. 


SOME primitive IDEAS ON METEOROLOGY 

T N an article published in Nature (vol. xxv. p. 82) on 
the Opinions of the Chinese Emperor Khang-hi on 
certain natural phenomena, it will be remembered that 
the yang and yiH^ or the male and female principles of 
Chinese philosophy, played a conspicuous part. Japan, 
it is well known, adopted at a very early period in its 
history the law, polity, science, philosophy, and writing 
of the Chinese^ and with them the yang and yhi; and it 
may not be uninteresting to our readers to see bow the 
doctrine of these dual forces, mutually repellent as well 
as attractive, has been employed to explain the facts of 
meteorology^ A recent issue of the Ja^an GazetU news- 
paper of Yokohama contains the translation of a work 
written in 1821 by a certain Aral Yoshinari, called the 
“ T'en-eki^Hi; or, Ideas about Heaven and Earth.” The 
heavens^ the writer says, are very high, the earth is very 
thick j we cannot ascend to the one or go down into the 
other I consequently man was unable for many genera- 
tioni to comprehend the phenomena of cither ; but now 
the opinions of all philosophers on this subject are based 
on ttfe action and reaction of the in^e and female, the 
active and passive principles of nature upon each other. 
The rain is a changed form of the male, and the vapour 
tinder the earth of the female principle. When the male 
principle sinks into the earth it pursues the female. The 
earth is the mother of all things and the heaven is the 
air or wind where the sun, the moon, and the stars hang 
shining. There are two kinds of air*-the heaven-air and 
the eaith*air. The motion of the heavens is contrary to 
that of running water. The heavens move from east to 
west, while water runs from west to cast. In some dis- 
tricts, indeed, water in the earth runs towards the north, 
but meeu the earth-ait which obstructs its flow, causes 
much agitationi and Anally its complete evaporation from 
the surface of the earth. The vapour thus formed 
ascends and becomes clouds, which are again turned into 
rain by the action of the wind. The water has periods of 
increase and decrease according to the male and female 
seasons ; thus in summer, which is the male season, water 
increases, while in v^ter, or the female season, it dimin- 
ishes Ag^n> the eti^th-air U changed into rain when it 
moves from east to west ; and themore, previous to rain, 
we ^ a white vapour in the morning ascending in the 
cast; ^ This is a clear proof of the earai*B growing hot/* 
For m iktne reason mountains become somewhat dartter 

just %lbre ram. 

t%(mdnr is produced by the minglmg of tbe male and 
fernm pdneipfea Sounds are often neard in the e^tth 
in m r^hbonrbo<^ of volcanoes. This is due to the 
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of tile earth-air, ivbldi amxtettmes aends o«rt 
/Parties. It is said that a kind of beast accompanies the 
bonder, and it moves aboot in the air. This is nothing 
ntvange, l^cause at a certain island called Ampon, which 
is about 2000 rt(i ri«« ijmiles) from Japan, there is a 
bird calW the h^asudara, which is covered with fbr 
Instead of feathers, and which eats fire. Other birds live 
on wind. As this world is unlimitedly great and extensive 
t^re may have lived strange beasts and birds, like the 
thunder beast which the Japanese talk aboot. The volume 
of sound given out by thunder depends on the number of 
water-clouds in the air. When the latter is small, the sound 
of'the thunder is not loud and appears far off. On the 
o^er hand when the clouds arc piled up in the heavens, 
sound is loud and is simultaneous with the lightning. 
The sound is caused by the passage of fire through the 
water. The ancients regarded thunder as the report of 
*the battle between fire and water— the male and female 
elements. If this were the case there is no reason for the 
interval between the flash and the sound. Earthquakes 
are subterranean thunder; the noise is caused by the 
rush of water which has long been kept confined by the 
oarth*ain Snow is the vapour which rises from the 
earth; when it ascends high enough it becomes frozen 
and ^Ils as snow. Fog is also this vapour. Haze 
is the vapour mixed with smoke from some volcano. 
The writer concludes by expressing his intention of 
making the actions of nature, such as rain, wind, &c. — 
difIkuK as they arc to explain — quite clear on a future 
<»ccasion. 

These ideas may be taken as representing those of 
most educated Japanese of half a century ago, with the 
exception ^rhaps of a few who had been taught bv the 
What the Japanese peasant thought, and still 
thinks of thunder, earthquakes, storms, and other striking 
natural phenomena will be found in a deeply interesting 
xhapter of Mr. Griffises Mikado’s Empire.” One of the 
principal Japanese artists, Hokusai, some of whose works 
have recently been given to the English public, did not 
think it beneath bis genius to endeavour to picture the 
^extraordinary creatures that form the zoological mytho- 
of J apan. There the astonished student of J apanose 
inctorial art can behold Futen, the wind demon, Raiden, 
iho ctwator of thunder, the fish whose movements cause 
wthquakes, the or demon of the deep, and 

.Wagons of sufficient variety of form to aatisfy the 
weirdest imagination. 


mms 

Rarely has so distingaished and representative an assembly 
•bean seen In Weetminster Abbey as that which met to pay the 
lost honours to Mr. Darwin, on Wednesday last week. The 
Ah^y indeed was crowded. The character of the long line of 
distinguished men who followed the honoured remains to the 
grave, may be seen from the list of pall-bearers j— T he Duke of 
Devonshire, the Duke of Argyll, the Earl of Derby, Mr. J. 
Rnasell Lowell, the American Minister, Dr. W. Spottiswoode, 
JP,iLS», Sir Joseph Hooker, Mr. A. R. Wallace, Prof. 
fiilr Jfllm Liibbo^, and the Rev. Canon Panar. Mr. Darwin 
hag bean buried dose beside the grave of Sir John Hetaehel, 
and within two paces of that of Sir Isaac Newton. At the 
Royal Academy dinner on Saturday, Mr. Spottiswoode, in 
ve^fiying for adenee, could not but refer to the loss ♦'df emr 
grt^lmx philosopher and noblest spirit.” know not,” ha 
gold, in the prcaance of statesmen and leaders of 

thoie^ of xs>nM»a4ideri^h^ by sea and land, of artists, of 
.pmohara, ,^ poets suid n^ of letters of 4»very kind, it U fibdng 
that I ^ouM speak of greatness ; but if patience aod panaaer^ 
4 »ca iiSigo<^avqrk,#afirBi detemioatkin the 

aklier loi glory srfrir gaihr if a turn* 
o*«raomiag of eril with good in toy way ooaaiilttte 




elements of greatness, ti»eo the wan of whom T speak'-*^Charics 
Darwin — was truly great. He Uved, indeed, to a ^od agC ; he 
lived to complete the great work of hU life ; he lived to witness a 
revolution in public opinioBi on mattens With which he waj con- 
cerned such as few had seen before — a revolution from opposition 
to concurrenoe, a revolution fiom JOiUtpathy to sympathy, or 
whatever else may better express a complete change of front* 
And so having at the beginning been somewhat rudely pmhsd 
aside as an inti-uder and disturber of accepted opinions, he was in 
the end not only borne on the shoulders of his comrades to his 
last resting-place, but was welcomed at the threshold by the 
custodians of an ancient fabric and of an ancient faith as a fitting 
companion of Newton and of Herschel, and of the o^er great 
men who from time to tium have been gathered there.” 

M. Jamin, president of the Academy of Sciences, having 
summoned M. Quatrefages to deliver an iIo^€ on the late Mr. 
Charles Darwin on Monday last, the eminent zoologist read a long 
and eloquent oration, which was receivcdjwith unanimous plaudits, 
and will be printed in the next Comptfs Rendus^ 

We take the followji^ from the llmts : — The Council of 
the Royal Society have eelected the following fifteen from 
the fifty-two candidates for the Fellowship who have pre- 
sented themselves during the present session. The election, 
which rests with the Fellows of fre Society, ndll take place on 
Thnrsday, June 8, at 4 p.m. The names are — Frof. V. Ball, 
Dr; G. S. Brady, Dr. G. Bw^anan, C. Baron Clarke, Francis 
Darwin, Prof. W. Dittmar, Dr. W. H. Gaakell, Mr. R. T. 
Glaz^brook, Mr. F, Ducane Codman, Mr. }, Hutcldason, Prof. 
A, Liversidge, Prof. I. Malet, Mr. W, D, Niven, Mr. R. H. 
Inglis Palgrave, and Mr. W. Weldon. 

TifB fifty-second Ammal Meeting of the British As^iciatlon 
for the Advancement of Soieuce a ill commence in Southampton 
on Wednesday, Aug. 93. The President-Elect isC. W. Siemens, 

D. C.l.., F.R.S. Vice-Presidcnts-Elect : The Right Mon. the 

l.ord Mount-Temple, Capt. Sir F. J. Evans, K.CB,, F.R.S., 
Ilydrograpber to the Admiralty, F, A. Aliel, C.B., F.R.S., 
Prof, dc Chaumont, M,D., F.R.S., Col A. C* Cooke, R.E., 
C.B., Director-General of the Ordnance Survey, Vli^yadham S> 
Portal, Prof. Prestwidb, M-A., F.R.S., Philip Lttdey delator, 
F.R.S. General Treaeurer : Prof. A. W. Williomflon, F.R.S., 
University College, London, W.C. General Seeretorics : Capt. 
Douglas Gallon, C.B., D,C,L., F.U.S., Francis Maitland Bal- 
four, F.R.S. Secretary, Prof. T. G. Bonney, Local 

Secretaries ; C. W. A. JelHcoe, John E. Le Fxtlvre^ Morris 
Miles. I.ocal Treasurer, J* Blount Thomas. The Beefions are 
the followii^ : A^MathmoaBcal and Physical )$afrnce— Presi- 
dent, Right Hon, ,Pr^, Loid Rayleigh, F,R..fij Vfre-Presi- 
dents 1 G. H. Lfarwis, F.R.S., Prof, G. C. Foster, F.R.S, 
Secretaries j W. M. M.A., Prof. O. J. Lodge, xi^^c,, D. 
McAlister, M.A^ ^.Su. (Recorder), Rov, G*^Richard5<wi. B— 
Chemical Prof G. .D* Llveing, F.R.S. 

Vkse-PresidetttajiA.IG. Vonmn Harcourft, FrfiLSr,-diic. H. E, 
Roscoe, F.R.S. Sooretariesf P. PhUlips Bedson, D.Sc. (Re. 
corder) H. B. Dixon^ F,C.S„ J. L. Notter* C-T-Gedlw 
— ^President, R. Et^Mge, F.R.S. Vice-Prosidei^ * 

T, Rupert Jones, F.R.S.. Prof. J, Peestwkh, F,R.€, 
teries: T. W. Shores F^aS., W. Topley, F.G.& (RMMnier), 

E, Wesdakc, F.G.S., W. Whitaker. F.G.B. t>-^Builogy-*- 

pirwldent, Prof. A. Gafrgee, M.D., F.R.S. : 

Pwrf. W. Boyd Dawkins, F.R.S., G. E, Pd^DOon, 

ProfM. A. Lawson, FJUS., Prdf ^ i>i WAcdonji^ 
l>4parimenft of Anatomy and Phy#l^ . A* 

F;1S-S, (President), wffl 
Heapo, A.^cdgwick, R.A, 
h»gy and Botei^r P^. M. A. FJUS- 

Wdftttt), will pmide. A. 
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J* li. Kia«* Department of Mthropolojcy Trof.'W. 
A^^dDawkin^ M.A,, F.R.S., F.S,A., F.G.S, (Vice-President), 
^ ^fi»ide. Secretaries : G. W, Bloxam, M.A., F.L.S.) 
IBkemdcr}, T. w. Skore, jun., B.Sc. E-Geogxaphy 
aidiat; Sir R. Temple, Bari, GX-S.I. Tice-Presidents : H, 
W. J^tes, F,R^,, Ueut,-Col. H. H. Godwin- Austen, F.R.S. 

: E. G. RAvenstein, F.K.G.S., E. C. Rye, F. 2 .S. 
{Buecorder)* B~-Economic Science and Statistics i—President : 

Hon. G* Sclater-Bootb, M.P., F.R.S. Vice-Presidents : 
W* E. Darwin, F.G.S., R. H. InglU Palgi-ave, F.S.S. Secre- 
taries ; G, S* Baden-Powell, F.S.S., Prof. H. S. Foxw'Cll, 
F.S,S.. A. Milnes, M.A., F.S.S., Constantine Molloy (Re- 
corder). G— Mechanical Science President : John Fowler, 
C.E,, F.G.S. Vice-Presidents : A. Giles, C.E., W. H. 
Preece, C.E., F.R.S. Secretaries: A. T. Atchison, M.A., 
F. Churton, H. T. Wood, B. A. (Recorder). The First General 
Meeting will be held on Wednesday, August 23, at 8 p.m. 
jireciitely, when Sir John Lubbock, Bart., M,P., F..R.S., will 
resign the Chair, and C. W. biemen**, DX.L., P\R.S., Pre- 
sident elect, will assume the Presidency, and deliver an addiwss. 
On Thursday evenk^, August 24, at 8 p.m., a soirk; on 
Friday evening, August 25, at 8,30 p.in., a Dlsccmrse on 
Pelagic Life, by ProML N. Moseley, F.R.S.; on Tuesday 
evening, August 39, at 8 p.m., a scirSe ; on Wednesday, August 
30, the concluding General Meeting wdll be held at 3.30 P-“^» 

It may be useful for some of our readers to be informed that 
the following arrangements have been made by the American 
Association for the Advancement of Science for reduced fares 
from Euroi»e to Montreal, for thobe attending the meeting on 
August 23 neat -The Allan Line will grant ten tickets at #100 
each from Liverpool to Quebec and return j the Dominion Line 
will grant twenty-five tickets at t)8o each from Liverpool to 
Quebec and returu ; the Beaver Line will grant tickets from 
Liver^Kial to Quebec and return at 880 each. 

The eleventh meeting of the French Association for the 
Advancemeutof Science will take place at Rochelle, commencing 
August 24. The General Secretary is Prof. Gariel, 4, rue 
Arttoine Dubois, Paris, 

Thi: honorary degree of LL.D. has been conferred on Mr. J. 
R. Hind, F.R.S., by the Univeraity of Glasgow. 

The death la announced, at the age of forty -eight, of the 
well-known physicist Prof. 2 blluor, of Leipsic. 

La0V Thomson, widow of Sir W'yville Thomson, is to receive 
a grant of 40o/« from. the Royal Bounty Fund. 


least give him a^peoboen of the kind of throogh which 

he will have to wade in aearohing for fioets of scientific tinport- 
ance. He adds that he U acqu^ted with siaty-five Japanese 
works on the subject, and that in Japan there is a literainife on 
earthquakes eomparable with that of any other country, and 
although mucti of it may be of interest only to the general 
reader, much of it has a value seientifioally. The secoud mono- 
graph is interesting, on account of the raony referenccf) it contains 
to pf^nlar belief s rwpnctitog the ooimeetiou between earthquakes 
and other natural phenomena. Thus, an untisual warmness in 
the weather, a change in the cdkmr of the tuoon, mirage, falling 
stars, &c., are all referred to as being cokmecCed with the ap- 
proadi of an earthquake. The thtid paper is a treaslation of an 
earthquake Calendar, cotnmencing at ^95 B.c. and endhtg with 
the widespread and destructive earthquakes of 1854. This work 
shows that, notwithstanding the frequency of these phenomena in 
Japan, the native chroniclers hove always oavefully recorded them. 
Probably nowhere else in the literature of the world can we find 
so Ihttg and complete a record of the recurrence of various 
natural phenomena— for eelipsea, great waves, volcanic erup- 
tions, &c., arc also noted — than in this work. 

A SSKXCS of three excursions has been arranged by the 
Geologists' Association, to afibrd members an opportunity of 
becoming acquainted with the physiography and geological cha- 
racter of the Weald. The first excutsioo, on May 6, will be to 
Redhill and Crawley ; the second. May 30, to Tilgate Forest, 
Cuckfield, and Hayward's Heath ; and the third, May 39 and 
30, to the Isle of Purbeck. 

The annual general meeting of the Iron and Steel Institute 
will take place on May 10, ii, and 12. The papers to be read 
are ; — On certain physical properties of iron and steel, by Mr. 
Edward Richards, Hematite Steel Works, Barrow-in-Fumess ; 
On the me of brown coal in the blast furnace, by Prof. Ritter 
Peter von Tuuner, Leoben* Austria ; On the Bilbao iron ore 
district, by Mr. William Gill, M.LC.E., Luchana, Bilbao, 
Spain ; On a new method of getting coal, by Mr. Paget Mosley, 
London ; On the compression of fluid steel, by Mr. William 
Annable, Go van, Glasgow ; On the chemical composition and 
testing of steel rails, by Mr. G. J. Snelus, F.C.S., A.K.S.M., 
Workingtoji ; On the consumption and economy of fuel in iron 
and steel manufacture, by Mr. J. S. Jeanfe, London ; On the tin 
plate manufacture, by Mr. Ernest Trulwhaw and Mr. E. S. 
Morris ; On the relations of carbon and iron, by Mr. Geo. E. 
Woodcock, Atlas Works, Sheffield ; On a new centre crane for 
Bessemer plant, by Mr, Thomas Wrightson, M.I.C.E., 
Stockton-on-Tees. 


iSiE French Eclipse BEpedition has arrived at AleEandria. 

On April ay the French Academy received M. Pastetsr, who 
ta been nominated to fill the chair vacated by the recent death 
of M. Littr<i. The ceremony attmeted an bnmeosc concourse 
of people, ^inoliidiiig rile among Fmd» msMw and poHtL 
einbit Paeteirr delivered an eloquent addieos against the 
qpbrions of his predecesl^ori who was partly, defended by M. 

the two s^peechea are among the most interesting and 
^dhvlKrate) that been delhsiKed under anch circamstances, 

ai ape^meoaof the sebmologtcal literature 
aertain ‘tranfilalisaa wrhtehrhave appeared in 
fimt H d an ' 

a-hS^'wave, in 

second* a of a ^grepet w^qtudse to 

: etf Bfihigo in S&39 ; imfi the third an earthquake 
emtof;Tr^. Wlde^apeiawi of thtfmt a« 
a/Mvies of ,imecdlob»spf .vaiiotoi eveptk wMbh took ' 
of lib J nod uRtotoititi Ae eeNootofiit 
to itle^ value, fhe|ia|jor wEl at" 


On April 30 M. Carrier, tme of the most active members of 
the Academic d' Aerostation M^iiorologtque, made an aecent at 
the La Vlllette gasworks, Paris, to order to try if it is possible 
to steer a balloon by using tn the car a large oar composed of a 
plane fixed perpendicularly to a solid handle worked wkh two 
hands. The dimensions of the plane are one metre by two, and 
the handle is about three metres long. The weight of the eails 
is counterpoised when worked, and the weight of the whole 
syotem is about 10 kilograms. It is the second time that M. 
Carleer has ascended with this apparatus. Although the air was 
.toa atate of great agitation the mbtious of the baUoon were 
easily seen from the gsmiud, M- Coriier intends to make a 
aericanf oseeataip cud^ to kam how to make the.best of this 
eyste% U to be used only for partial dlreadon, as in the 
^eaae. af,-JXhma«B ba^g^ which, althong^ they must foRow the 
ttocib ceE be dlnectod to game extent by nmni^ of 
^4ha.piH!e^ ^ . 

‘ISntotify paper of mehteereat by Hr. L. K. Rattkin, 

to Africa.'* JMr. Rtodrin 
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«ocoiapAni«d Cftptp Carter on his journey with the three Indian 
dephants In tSyg, meant for the use of one of the Belgian 
eatpeditlonii. In his paper Mr. Rankin givoB full details of the 
Oonduct of the elephants up to Mpwapwa, where their troubles 
began. Although tfai^ were severely attacked by the Tsetse, no 
permanent evil effect seems to have followed. At Mpwapwa, 
indeed, a report was sent to the King of the Belgians, in which 
it was stated that the elephant experiment was a complete 
sUoc^, on account of their immauity against Tsetse, cheir ability 
to^ive on the uncultivated food of the country, and to march 
over all kinds of ground. A few days after the report, however, 
the largest elephant suddenly died. Mr. Rankin attributed its 
death to insufheient food and over- work. In India it hod been 
stall-fed ; in Africa it never seezns to have had enough to 
eat— the back-bones of all these stood six or seven inches from 
their ffonks at Mpwapu. It is clear aUo that their loads were 
far beyond what they had been accustomed to. As is known, 
the other elephants subsequently died. This experiment 
cannot be considered a fair one, though the lessons it taught will 
be of service iu any future attempt to utilise the animal as a beast 
of burden in Africa. 

A HYDROMOTOR recently invented by Herr Fleischer of Kiel, 
for propuhion and steering of vessels, acts (wc learn from Wiede- 
mann'a Beibldtttr^ 3) by pressure of steam on water, in a cylinder^ 
forcing out the water as a jet below. A float on the water in the 
cylinder works, in a simple way, the opening and closure of the 
valves for admission and escape of the steam, and the vacuum 
produced by condensation of steam in a condenser opens valves 
for readiaission of water. l*he hot water layer, which forma on 
the liquid surface, and the wooden lining of the cylinder, reduce 
the condensation during expulsion of the water to a minimum. 
A comparison of the working of the author’s vessel with (hat of 
the WfUir-ttiUch and Rival (also propelled by hydraulic reaction) 
showed that while the kinetic energy of the expelled water was 
in the Waiir-wUtk per cent, of the indicated quantity of 
steam, and in the Rival 36*3 per cent. inthe(so*caUed) ** hydro- 
motor ** it was 89 per cent, Herr Flischer, in a recent brochure^ 
investigates the physics of his motor. 

If those members of the Quekett Microscopical Club who 
intend to be )>resent on the occasion of the opening of Epping 
Forest by Her Majesty on Saturday next, the 6th inst., will 
communicate with the lion. See, of the Quekett Microscopical 
Club, 7, The Hill, Putney, S.W., he will do his best to find 
places for their accommodation. 

With reference to our notice of “Through Siberia” (voL 
XXV. p. 582), the Rev. H. LansdeU writes that ia the List of 
lUustrations at the commencement of vol. i. he acknowledges 
the sources whence they are taken ; and with refereiice to the 
photograph of a “ Buriat girl ” he states that he bought the 
photograph, in the Buriat country, of the man who took it, that 
the girl wag known even by name to his local friends, and that 
be has every tvasoo to believe she was a pure Buriat and not a 
metis. 

The additions to the Zoolog' cal Society’s Oordeni daring Che 
past week include a Rhesus Monkey (Macacus d ) 

from India, presented by Mrs. Lamprey ; a Chinese Tiger 
tigris 6 ) from China, presented by Mr. G. Brown ; two Baneris 
l^airakeets {Rlafycerots Monarlui) from Australia, presented re- 
flectively Mr. J. Charlton Parr, F.Z.S., and Miss Eva 
Maitland ; a Mississippi Alligator {AlRgaUtr mUtus^piimis) from j 
Florida, presented by Master Bennelt; a Slow^om 

{Angimt ftagUis\ Britidi, presented bj Mr. Foyer Poyer; two 
Axolotls iMcsmwr) from Mexico, three European 

Pond Tortoises {Rmjfs five Ceipathian Scorpions 

{Siarpiv earpoiAiewt) from ludy, presented by Mr. T. D, 0 «. . 


Carmichael ; a Black-backed Piping Crow {Qymnorhina blginin) 
from Australia, deposited; two Common Squirrels (.SWiirMi 
vulgaru)^ British, two Green-horned Parrakeets 
ummsis) from (he Island of Urea, Loyalty group, porcha^ ; 
a Black-backed Kaleege {Euplocas^ mAanvHs) from Sikkim, 
received in exchange; a Hybrid Paradoxure (between 
dejcurus larvatus and Paradoxurus ltacomystax\ two Varie^led 
Sheldrakes {Tadorna vaHigala), bred in the Gardens. The 
following insects have been exhibited in the Insect House during 
the post month ; — Butterflies: Papilio fodaliriui^ AnlkochoHs 
cardamines^ Arauhnia Itvana^ Thms pofyxena* Moths t ZVfiir- 
phiJa euphorbia f Charocampa elptnor^ Sphinx pinastfiy Saiumkt 
pyri^ S. earpi^tti* Silk Motlis : Aitacus roylei^ Action sAeHSf A, 
luna, Ttlta polyphemus. The insects have, with few exceptions, 
been very good specimens. 


OUR ASTRONOAflCAL COLUMN 

The Present Comet.— The following orbit of the comet 
discovered by Mr. Wells on March 17 has been calculated by 
Mr. Hind from the Harvard College and Albany observa- 
tions on March 17, and observations by Prof. Tacchini at the 
Colkgio Romano in Rome on April 6 and 21 ; the small correc- 
tions were taken into account r — 

Perihelioii pass^tge, June io‘69852 M.T. at Greenwich, 

Longitude of perihelion S 3 47 4^*3 ) From mean 

„ ascending node ... 205 8 2*6 > equinox 

Inclination 73 57 47 * 3 ) 1082*0, 

Logarithm of perihelion distance 8*7^420 
Motion— direct. 


Hence the positions for Greenwich midnight will be — 


May 4 ••• 



R.A. 

h. m. A. 
21 19 IX 
2t 36 12 

31 54 57 

23 15 27 

32 37 35 
23 1 9 
23 25 49 
*3 5 « 6 

0 16 22 


Deck I/)R< distance from 

, ^ Ranh. Sun. 

+ 71 31*3 w. 9*(I^70 ... 0*0670 
73 19 0 

73 1*5 ••• 9*9793 ••• o^q^oz 

73 37*7 

74 6*4 ... 9*9734 - 00324 

74 46-4 

74 36 9 ••• 9 9^ • 0 0134 


74 37 '* 
+ 74 a 6'4 


9-961* ... 9-993* 


If the iateaiity .of light on March 19 be taken as unit,, the 
intensity on May i2 is 15*6, 

The periheliou distance is given by different coznputcfs ag 
follows t — 


Kreutz— observations to April 7 
Lamp ,, ,, 9 

Oppenheim ,, nil 

KM I, ,, 31 


0-06343 

0*06125 

0*06450 

0 - 063 S 8 


From the above elements it will be found that at the ascending 
node the comet makes a close approach to the earth’s orbit, the 
dbtonce being only 0-004$, oi* UMuming $”*848 for the solar 
uunallax, 443,500 mi}e]>, richly tudee the distance of the moon.' 
The ascending node is passra on July xi, but the earth Will be 
far from that pmnt of her orbit. 


The so-CAtLED Nava of i848,^Tbttre does not appear to be 
any recent notice of the ma^itude of this object, thoimh the last 
publiabed observations by Dr. Julius Schmidt in tSw showed 
that it bad not sensibly ebaugea for some years. It was slightly 
iainR./ ^ 


over X3m. Its position for 1880*0 is in R.A. i6fa. 4 ^* 5 Sm 
N.P.D. «02° 42^ 2&\ Webb in the last edition of his ** 

Objects for Common Telescopes,” .p. |S6, sSyit ‘*eolour vary 
fine, 1875/’ but this note mast surely refer to some other 
the A^vfMi Qphiucki of 1848, having been tod 6iltt£ Ibr yeafS pu«t 
to show striking colour. Perbapa aonie lOisde^ of KAttmi may 
be able to state what is Its present ddipiBO of Imhtndin. There 
are two stars having the following |ioritiona am 
Nava Which may turist iU idcntilmitta, 

txm. ... Angle 349^*4 Diitaoce T' $5*^ ' 

lO iim i44*’S « S' ; 

It follows a 9m. Lalande^star i4*7s., and is iS' aa'’ iit* 
In 1874 it was below the tw^th magnitude. ' 
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GEOGRAPHI€AL NOTES 

titUT. Danekhauvb «nd two of tbc crew of the ill-feted 
have arrived at St. Petersburg, where they were met 
whh a hearty reception. Lieut. Datienhauer has little ho|;>e that 
Dipt. Ue Lot&g and those with him con have survived, though 

a i»eer MdWlle is searching for them. He speaks of the un* 
factory nature of the ch^ of the Lena mouths and that 
paH of the Siberian coast, and states that Baron Nordenslcjdld 
nas added little to our knowledge in this respect. But the Baron 
did not profess to do so, and indeed could not, seeing that his 
aim u as to^ over the ground as quickly as possible. The 
lieutenant Is not sanguine as to the pos$ibiuty of opening 
up trade by the mouth of the Siberian rivers, forgetting 
apparently that tbe time of his arrival at the Lena mouth was 
past the time most favourable for navigation, and the conditions 
of his arrival were certainly unfortunate. 

Writing on Chinese maps, the North China Herald says 
that the present dynasty has made greater efforts at map-making 
than any former one, and appears to have been the first to intro- 
duce into them lines of latitude and longitude. The old maps 
of China are very va^ue and inaccurate, and are not ancient m 
any sense. S»u-ma-Chieii when compiling his history did not 
judge it needful to illustrate it with maps, but his commentators 
nave supplied this deficiency, and recent editions of his work 
contain maps ix>orly done of China at successive periods. Tbe 
g^graphical works of the Han dynasty do not contain maps. 
The firht maps that have been retained in modem editions of 
ancient books arc those of the Sung dynasty, and they seem to 
be connected with tbe invention of printing, which dates from 
A.D. 9^a. It was the influence of foreign countries that caused 
the Chtnese to enter rigorously into the work of map-making at 
this period. The Buddhists l^gan to compile works with maps 
of Ii^ia and the countries through which lay the routes to India. 
One of their larger works at thb time contains a map of China, 
of Persia and Rome, according to the geography of the Han 
dynasty, and a map of India as known to the Buddhists. The 
Mahommedans followed the latter in teaching their notions of 
map^making to the Chinese. But all through the Sung dynasty 
till the 13th centuiy, when the Mongols established their Empire, 
Chiioei>e scholars possessed but imperfect views of geography, 
and failed to obtain clear ideas either of foreign countries or of 
their own in regard to topography. During tbc Mongol domina- 
tion many Euro^ns ^ited China and brought with them a 
certain portion or geographical knowledge. No steps, however, 
were taken by the Government to improve maps and common 
^t^aphical books, which remained as had as before. The 
CbiaoHe had junks in tbe Indian Ocean from the 5th century, 
yet in the i6th century we find in maps of that time that Cam- 
bodia and Siam are iskmds ; that Java lies west of Siam, that 
the Greek empire (Fulin), Arabia, and Medina are three small 
islands a little to the west of Java, and that an immense southern 
continent fringes the map from a little south of Ceylon to a point 
not far south of Java, and again farther east. Good maps have 
only existed since the Jesuit missionaries came to China, and 
they belong only to the present dynasty. The Emperors Khang- 
hi and Kien*'htr^ encouraged tbe survey of their domimons and 
the construction of good maps. Banvllle^s AUae Chnms is the 
result in French of the surveys made under Khang>hi by Ger- 
piUon and hU eoxnpaniona. All European maps of China rest 
mainty on those surveys* Amorig tbe atlases of the empire, that 
made by a former governor of Honan province deserves special 
pmise* It is on a ^ge scale* Each square of aoo /* represents 
a ^uare degree. Two inches and a half represent ssdo it. This 
atmrds am^e space for names, which are freely inserted on the 
frequmiM roads* As a specimen of eiJtgraving it is rough, 
and pr comae being oh, wood and done by provincial Workuwa 
It eeh^ot equ^ the eoppetplAte maps which were issu^ last 
from the CStoyernment workffhops in Peking^ But It is 
in eompATieon with ^hnes a Mat advantage to tbe people 
m amap on a fahsjh acole for mur or five dollacs, on which 
both degyM mite wt a mtem of chcMdioard 

*qimMS,Wfrh qntte sufiSdent aocumey lew ordinary use* For this 
they are to Khenjf-ja the jesn^ts: 

ili, C IR. Haaki^AM Has to the Geographical 

,J'3 careful report on the instruction oF present 

^ ™ cottufry in ]^€ticat astronomy, nsviMtioib 
1 ..^ Abhqugh much improvement 

waat n^ical a^ronou^ was plwid In the 
^ $tii} Mr, shows that 



much remains to he done ere practical instmetion in these im- 
portant subjects is on the footing on which it ought to be in a 
country whose interests are so dependent on good seamanship. 
The Council, on tbe basis of Mr. Markham^s report, have made 
a series of recommendations to the Board of Trade and tbe 
Lord -President of the Council ; the former are recommended to 
raise their standard, and tbe latter to place navigation and 
nautical astronomy among the science subjects in the New 
Code. The report and tbe reconunendations deserve serious 
consideration. 

The hut two ports of the DmtscAe gUp^his^he Blatter con- 
tains detailed accounts, by the Brotfiers Erame, of their re- 
searches in the Chukchi Peninsula, accompanied by maps and 
ilbibtratioDS ; Uiis forms a valualde addition to the information 
obtained by the ExiJcdition. Nos. 2 and 3 of the Mitihti- 
lungen of the Vienna Geographical Society contains a paper by 
Herr Ferd. Blumentrit, on the Ancestor- Worship and Rdigiotts 
beliefs of tbe Malays of the Philippine Islands. 

M. Mascart is delivering doily lectures to the naval officers 
who are to leave on June i, on the Antarctic Expedition now 
fitting out at tbe expense of the French Government. These 
lectures are delivered at the Parc St. Maur. where instruments 
have been established. The lecture will be published by 
Gauthier Villars, after having been revised. 

In the April number of Peiet'mamn^s MUthdhtngm M. Erne t 
Marno gives an interesting account of the barriers of the Bahr-el* 
Gaial, and their removal from April to June, 1881. Dr. Fera 
Lolol of Prag contributes a long paper of great interest, with 
numerous illustration^'', on the formation of terraces in the Airline 
valleys, Dr. Oi-car Drude writes on the botanical exploration 
of North Africa from Morocco to Barca. 

** A Visit to Madeira in the Winter 1S80 81 ” is the title of 
tw'O lectures by Dr. Denis Embleton, of Ncwcastle-on-Tyne, 
publi.^hed by Messrs. Churchill. Dr. Embleton, besides giving 
bis own expo ience, has brought together much information on 
the islands in all their aspects. 

The Dutch Polar Expedition, which participates in the 
great International undertaking, will start for Port Dickson on 
July I next, Half the cost is Ixime by the Dutch Govcrnilnent, 
ihe other half having been raised by public subjtcriptlon* The 
expedition will return in 1884 if all is well. At the same time 
the annual Dutch Polar Expedition to the Novaya Zemlya 
region—the fifth — will start early in May from Amsterdam, 
commanded by Lieut. I loffinann. They hope to return in October. 

SOME OF THE DANGEROUS PEOPERTIES OF 
DUSTS^ 

'T'HE lecturer pointed out that the dangerous properties of dust 
^ with which he proposed to deal were altogether distinct 
fi'om the subtle, invidious dangers of microscopic dust-motes 
which pervade the air-^dangers the existence and nature of which 
had fully revealed by the classical researches of Pasteur, 
Tyndall, Ac. 

Compared to those, the dangers which he would discuss were 
as palpable as are the comparatively gross dust-particles which 
give rise to them, and yet, although their existence and, to a 

§ reat extent at any rote, their causes have been known and 
emonstrated for many years, those who are most directly 
interested in them ana should be most keenly alive to them 
appear either to hove ignored their serious imi>ort or to have 
undervalued the teachings of practical experience and scientific 
research regarding their causes and effects. 

Seven years ago Mr. Abel, in a lecture on Accidental Explo- 
sions, deavered at the Royal Institution, directed attention to 
the fact that solid combustible and especiaUy infiaipmable sub- 
stances, if sufficientiy light and finely divided to elIIow of their 
remain!^ for a time thickly suspended in air, may on application 
of Buffieient fiape to them while so suspended, produce exploi ive 
effects I behavls^, in fact, similarly to mixtures of infiammahle 
gases or vtpoure with afr, mth this difference;, that .the mobility 
ot fhe molecules of thcae insures the ready production of com* 
plete ntixtiM of tern with the air, so that co^* bustioii, when 
once eitabllghed, proceeds oloiost iuhtantaneously throimhout 
each wherimSi In the case of a mixture of soHa dust 

partidleh and ifr, die rapidity with which combustion spreads 

> Absteaet of Letimreat tb« Royal Xtuiltution, April *9, i8e«, by Prof 
F, A Awi, C»., T IbS* 



tliTCaiub It, depend* aWwi fli* of diviiiMm of the solid, aad ■> the goaidiaiM of the live* of their wpdanen, to adopt most 
iifinrtimcff ^ h2di»l»ibuUott tlmtgK th€ air. Under the stringent regnlations and efficient preeOTttlonary meaAnnte for 
fflcfftfffaftwttaye rapid combttfcdoa or explosion abolMhlng souroe of d«n^» etna to 

of ii of a oonwaxetitwy raoAerote kind, as it has the application of improyed Rnmagew^te wt rednoun; ^ the 

to e|irda4 firont one iaolaked partide to another. With highly quantity of dost yvhich pai^ea away from the xDaUstoneft aadtHU 
i);iilaiiinftBble sohdap the fapidity of combustion under such condi^ other parts of a flour mill. * ^ t i i ... ’ 

tions is greatest, becasuer a* particle bums it also evolves The important part plavcd by cw-dnat, wyb exia^ m fflessir 
inflammable vapoar, and iaenvdopea inflame which produces cor* or lem abundance in ooaJ-min«, in agmiwog and 

responding effi^ upon the immediately adjacent particles. In the iiijuriuus effects of fire damp mcplosi^, was ongMi^' 

order to ensure rapid and complete transmission of flame through pointed out early in 1845 by Faraday atid Lyel4 wn^ they 

a mixture of inflammable dust and air, it is essential that the reported to the Home Secretary ^e results oMheir mqmry into 

former should be present in great abundance, for the foregoing an explosion which occurred at Haswell CoUicrim itiMptemwr^ 

reasons, and that it should therefore be considerably in excess 1844. That Report, which was published in 

over the supply of oxygen in the ah. The facility with which, for January, 1845, dealt exhaustively with the caum 

under these conditions, flame may be transmitted by a dust*and- of the explosion, and the means by which a recurrence of such 

air-mixtwe, with a rapidity calculated to produce more or Jess a calamity might be guarded against, and the latter subject was 

violently destructive enccts, according to the scale upon which again discussed by Faraday in a lecture delivered at me Royw 

the combustion occurs and the degree of confinement of the Institution in Febriiaiy, 1845, and in ft letter published directly 

burning mixture, has been abundantly demonstrated by accidents, afterwards in the Fhimophical Maguiine, U is pointed out in 

many S them very disastrous, which have occurred in works Faraday and T.yell’s Report, that in considering the extent or 

when large quantities of inflammable dust are unavoidably pro- the Are from the moment of the explosion, fire-damp must not 

duced* Thus, in the grinding of sulphur, the inflammatiun of be supposed to be the only fuel, for timt the coal -dusl swept up 

dust of that substance, consequent upon lie over- heating of a by the rush of wind and flame from the floor, roof, and wallfi or 

shaft -bearing, Ims produced an explosion bufheiently violent to the working would instantly take fire, and, in support of this, 

destroy the chambers within which the operation was conducted, statement, they refer to considerable depnsiU of dust In a par- 

In cotton mills, the accidental ignition of finely divided cotton tially coked condition which they found adhering to the faces of 

fil?re floating in the air has led to the very rapid spread of con- pillars, props, and walls where the explosion had occurred and 

Bagrations Uirougliout extensive buildings. Even in a factory the fire nod extended. An examination of these deposits showed 

where the spent madder, or guaracine, is ground, whereby a that the coal was deprived more or less completely of its bltu- 

umch less inflammable dust than that of cotton is produced, an minons constituents, and they concluded from this that the ex- 

lui^wrtant explosion occurred a few years ago. But the most po'^ure of the dust to the flame of the exploding gas-mixture 

numerous and extensive calamities of this kiud have taken place, gave rise to the generation of much coal-gas from it, the carbon, 

and are still of frequent occurrence, in flour and rice mills, or coke, remaining unburnt only for w’ant of air, 

^^any such explosions, or very rapidly spreading conflagration«, Ten years after the publication of Faraday and Lyell's Report, 
occurring in different parts of the continent and here, prior M. dc Souich, an eminent French mining engineei-, published, 

to iflya, appeared enveloped in mys+wy, until their pro- as original, some very similar observations made by him on 

bable cause was indicated by an Austrian observer, and s(>on examining the effects of a coal-mine explosion at Firminy ; he 

afterwards made clear by Dr. Watson Smith, and espe- noticed, moreover, that men near the pit’s mouth had received 

cially hy the careful inquiry which Me-srs. Rankin ami Mac- burns, while others who wei’e in the workings near tfic .seat of the 

ftdam instituted into the very serioun and fatal explodon which explosion, but out of the main air current, escaped unhurt, and hc 

occurred at the Tradeston Flour Mills, in Glasgow, in 1872. ascribed to the action of coal-dust in carrying flame idong the 
The origin of this explosion watt conclusively traced to the striking principal aii'-way. Enter on, Dc Souich extended his inquiries 

of fire by a pair of millstones, though a stoppage in the feed of into the part played by coal-dust in explosions, and the subject 

grftiii, the results being the ignition of the mixture of floiir-du&t wab afterwards pursued from time to time in France by Verpillcux 

and air by which the milb, inclo'-ed in a chamber, w ore sur- and other authorities in mining engineering, and especially by 

rounded, and the rapid spread of flame to the mixture of dust M. Vital in 1875, when an explosion occurred at Caropagnac, 

and air which filled the conduits leading to the exhaust box, the destructive effect'^ of which a|q>eftred to him in a great inca- 

which communicated with the several other mills and with the sure ascribable to coal-dust. Vital made experiments upon a 
stive-rooDo. In this way flame was so quickly transmit teti through very small scale for the purpose of ascertaining whether name, 

and to various channels and confined spaces in different parU of such as that projected into the air of a mine by the firing of a 

the building as to produce violently explosive effects almo.st charge of powefer, in a very str<mg blast-hole, was increased in 
simultaneously in different parts of the buildings. Mes.«r9. size r)y the presence of tuspeuded coal-dust ; and soon after- 

Rankin and Macadam ascertained that accidents of this nature w'ard.s Mr. w, Galloway commenced a aeries of experiment* 

hod inCreaseU in frequency since exhaust arrangements (for col- of a similar nature, but upon a larger scale, whiclt be has cott- 

lection of the fine flour) had been adopted in the more extetisiTc tinued from lime to time up to the present date ; w^bile Messrs, 

mills, The precRUtjonary measures suggested by them were, Marreco and Morison, in connection with the North of England 

the ad<^tion of efficient precautions for preventing the stoppage Institute of Mining Engineer?, and a committee of the Chester- 

of the md to the millstones, the exclusion of naked flames from field and Derby Institute of Engineers, have also contributed ^ 

the vicinity of these and the dust passages, and the construction valuable experimental data bearing upon the mfluenoe exerted 

of the exhaust boxes and stive-rooms as lightly as possible, and by coal-dust, not merely in increasing the magnitude of explo 

their location outside the nmin buildings^ ’ sions resulting from the ignition of mixtures of fire damp and 

The liability to the development of fire or of heat sufficient air, but also in propapting or even actually devdoping explo- 
to char or inflame fKMrtioMs of flour by the stoppage of the feed sious, when only smaU quantUiea of fire-damp are preis<!nt in the 
of grain, appcatis from all accounts to be extremely difficult to air of a muie, or where fire*damp is believed to be eatirely 
guard against, and to have been the cause of many serious absent. The conclusion to which Mr. Cidloway led by 

calamities even since the Tradcston expkision, exnmple« of earlier experiments w^as to the effect that coal-dust, when thickly 

wdiioh are the great explosion of six mills at Minnewta in 1878, suspended in air, had not the power to originate an, 
when eighteen lives were lost and much property was destroyed ; or to carry on to any distance the flame from a blpwu-oiit shot, 
and t^iatel and destructive explosion or a flour mill at Maedes- but that the presence in the air of such small quantities of 

field in 8iepfember last, which has been made the subject of a damp (2 per cent, and under) as an experienced miner wouH 

Report to the Home Office by Mr. Ridiards, of the Board of fail to detect by means of his Davy lamp, with Which. is 
Tradev It appears to be the opinion of experienced men in the generally searched for, would impart to a iSxtUM of eot£duit, 
trade that, A uhough special attention to the feed arrangements | and air the proj^erty of burning and. rarryhu flame. But he 
my rcidttte the tmmb^ of explosions, this cause of accidentia held the view at the same time^ that a fire^tun^ fUq^loeiofi Ih 
almost iiepessihle to guard against ; while on the otlier hand, one part of a mine might be propagated to some extent eoid- 
many flro or explosions, asoritred to it, have been due to the dust raised by the effects of tte explosicm in parts ^ tfie nflOe 
employmeiit of naked lights in mills near localities where the air whefe no fire-damp existed, Marreoo> on the oil^ OOwtt 
Is bdeit with flour-^dust Considering that flour- and rice-mtU- lidercd that the results of certain expwrhaenUtnade in the iMim 
ownOrs have to hear the the burden or very heavy rates of iasw> alboenee of CoaMuat, by firh^ sh<^ ht oih travente at. s5w 
ance> it is to their ifiterest, independently of their reaponaibiJities coittideraMe vdocity, and conlatnhig coal-dust thkklysutjjhii^ ^ 
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tbftt «oal-duf^t alKo might, under 
conditions, oirigiti^ue an expUiAiotii a,s m ell as osTry it on 
to some conttidetcibk extent. TTlie nesblts obtained by the corre- 
spon^ng expetimente <rf the Cteterfield Committee ttppew to 
Hlpport thi$ view, and Mr» Galloway ha^ also, by his later 
eutperimental results, been led to the same concluaicn, and con* 
tildes that the resuks of his examination into the ciTects pro- 
duced by some of the most i^eriuus of recent coal-mine explosions 
(at Penygraig, Kisca, and Sealmm) demrtnstrate that thoc^e 
exploi^icms u'ere chiefly, If not entirely attributable to coabdust. 

Notwithstanding the considerable light that was thmwn on 
this subject ho far back as 1845 by Faraday and bycll, and 
the accumulation of experimental ami other observations re- 
lating to the action and efifect of coal-dust in colliery explo- 
sions, the)<e have not uutil quite recently received the attention 
which t)ray merit at the hands of mine owners, and many of 
those in authority connected with coal-mines. Evidenoe collected 
by the Royal Commission on Accidents in Mines, from mine 
inspectors and leading mining engineers (and published with the 
preliminary Report srf the CommiaMon), ^how the prejiondfirancc 
of opinion to he against the view that explosionv could originate, 
or be to any great extent j^ropogated, liy coal-dust, in the 
aliseuce of fire-damp, though the belief is entertained by many 
that the coal-dust may be credited with an extension or aggrava- 
tion of explosions caused by fire-damp. On the other hand, 
there w a great tendency exhibited always to ascriVie explosions 
which do not admit of aatiafactory explanation, by an accidental 
failure of ventilation or other evident causes, to a sudden disen- 
gagenaent, or outburst, of fire-damp, such ns is of no uti common 
occurrence in fiery mines, and is -sometimes very serious in Us 
magnitude and duration. Ihat such oulbur-u, fid lowing upon 
falls of roof and the firing of blast holes, have lieen the cause of 
many disastrous explosioiit*, there can be no doubt, but, in some 
instanceK, the conclusion tlmt an explosion had Ijccn due to tliis 
came, is ljase<l npun assumptioiiR and upon very doubtful 
evidence. Under any circumstances it is extremely difficult to 
realise how mffident gas to produce an exido«ive atmos^iherc, 
can be conveyed, even by the most powerful currenti*, from the 
aeat of such a sudden ontburst to far distant portions of llie 
mine* to which the burning effects of an explosion have been 
found to extend, within the period believed to have elajwed 
between the first outburst of gas and the ignition of an explosive 
atmoai^here formed in its vidnity. On the other hand, the 
evWeticc of awre hwoing, afljer an expioeioa, aoch asiOuukixiot 
be produced ^ rapid eaptoeion of a gas-joixuire ahme, and 
the depoaitioki of partia% burned viml-dust hi distinct porta of a 
irnne, (HeHmtfrom each other and from the point to whiditbe 
oH^m of the exploeion has been traced, aeem to leave no doubt 
that coabduat has played an important part in many of ihe 
ex!|!iilosious which have Of hite been subjected to eiffoeous 
investigation. 

The strong imprewion entertained by many, during the inquiry 
.into .jthe great explosion at Seahani Collieries, in September, 
ifiiBp, that coal-duat tni^t have had much to do with the acci- 
dent, and that the expfosian was possibly even entirely due to 
the^liionof coal-dust by a Uown-out thot, in the absence of 
any nra<dasnp, led to Mr. Abe!^ being requested by the Home 
Sswret^uy to make eaeporiments with samples of dust coUected in 
the ynine^ and to on extension of these experiments to dtist col- 
lected firom coUierita in different parts of the kingdom where 
hod occnrttd. 


experitonts conducted with great cane and on 
«lt extenalv^ ka^e at a colUery in Lancashire, where a constant 
of fire*dmp was brou^t to the pit’s mouth from a so* 
tiOMIdaw^ the fact demonstrated by M, Vital and 


tUmldawer,,c^ the fact demonstrated by M, Vital and 
Qeuoway^ that the projwtgatiort of fire by oqai-dttfet. when 
th^ly suspended in *dr, fs established or greatly promoted by 
fte emstonce^ in the >ah, of a proportion of fire damp, which 
mqy he w ftoftll ju to escape 4 etecUon by the means ordhsarily 
Cat^>Ioyed (au^ for example aa exists in the tetiwn-air of a well 
, wttdlsrterf'mhw ■ 

idio estaibAisI^ e mtohire ot fire'^aaip and air 

hc eapMtak w»nld 

^ \t enly a mpofiortioa^fif diirt .were 


Id he eai^tak weald 
he If only e were 
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and that even certain pwfectly nonreomhttstible dusts poweased ^ 
the property of estaUishing the ^nition of ah* and gas-muxtures 
which, in the absence of dost, were not ignited by a 'naked 
fiomc. This action of non-eombustible dusts appeared to lie due 
to physical peculiarities of the finely-divided matter, atid to be 
perhaps analogous to the contact-action well known to be pos- 
sej'KCd by platinum and some other bodies, whereby these bring 
about the rapid oxidation of gases which, in their absence, may 
exist intact in admixture with oxygen or air. 

Many experiments were tried with sensitive conl-diiiit from 
Seaham and other collieries, for the purpose of ascertaining 
w’hether results could be obtained supporting the view that coal- 
dust, in the complete absence of nre-damp, is susceptible of 
originating explosions and of carrying them on indefinitely, as 
suggested by fome objferveffi, but, although decided evidence 
was obtained that coabdust, when thickly suspended in air, will 
be inflamed in tlie immediate vicinity of a large body of flame 
projected into it, and will sometimes carry on the flame to some 
small extent, no experimental results fiimiidied by these experi- 
ments warranted the conclusion that a conbmine explosion could 
be errigitta/^ and ccYried on to any considerable diatoace in the 
of fire-damp. Some experiments made in a large 
military gallery at Chatham showed that the flame of a blown-oul 
shot of it Ib. cr 2 lb. of powder might extend to a maximum 
distance of 20 feet, while in a very narrow gallery, similar to a 
drift-way in a mine, the flame from corresp^ding charges 
extended to a maximum distance of 35 feet. These distances 
are considerably inferior to those which flame from blown- out 
shots has been known to extend, with destructive results, in coal- 
mines, and there appears no doubt that, in the latter cases, of 
which the lecturer gave examples, the flame was enlarged and 
prolonged by il» dust raised by the concussion of the explosion. 
Rut, in these examples (with charges of i lb. of powder), the 
flame did not extend much beyond a distance of 100 feet, and 
therefore the power of the dust to carry on explosion or flame in 
these cases was limited. It was found, in experiments with tlic 
large Chatham gallery, in which the flame from a bkiwn-out shot 
rested, in the absence of dust, to > maximum distance of 20 
feet, that, when the atmosphere was thickly laden with a highly 
inflammable coal-dust, from Seaham Collieries, the flame was 
carried on to nearly double, and in one ewe a little more than 
doable, the distance. 

Although it may be very ^d^idatfal whether coolrdust, in the 
.<cmtfiiiteiAs0uae ,o( fiae-domp, on be eraUted with the production 
ef ejUensive eapMioiis, as :haa been raeaotiy nMnaiained by some, 

^ .thereiesn he no question that, sn t]ia|wes«oueof on^ very small 
quantities of fifie'^domp, it may 'ostowlah and propagate violent 
explosions ; and that, in the case of a fire-damp explosion, the 
dost wot «nl>% in moif mstoaces, gxeaUy the buj^ng 

.su:tio» and nwrcaiea the amount of after-damp, bat that tt may 
also, by Iwiiig noised and owept idmig by the of an explo- 
aioit, cany iho fire into workings whcee no fire-damp exiats, and 
thus add considerably to the magnitude of the disaster. The 
supposition that extensive cool-iiiine eK|flosioiis may be produced 
by Coal-dust alone, in the complete absence of gas, necessitates 
the fulfilment of conditions which cannot but be at any rate very 
exceptional, but its acceptance is uimeeessary to add to the for- 
midabk character of coal*dttst os a source of danger and an 
agent of destruction in mines. The possibility of dealing with 
the dangert)us dust in mines should fbmofore be as much an 
object of earnest work os bos been the impnovement of venti- 
lating arrangements in mines. 

The actual removal of dast*aocuiaii1ations being in most 
instehces impracticable, toe laying of the dost by on efficient 
system of watering the mine woya, is a matter deaerviag serious 
attentton. Althcmgh in some instonoea jubh a measure is not 
teodAy af^ioable, taithont injury to the woriringe,* it has been 
ehtatdy ^ewed in oomc dtettkta to be imok^teetomahk and sus- 
cepHbk of very henefiekl sppUoNtion. The employment of 
deli(ptescehtvutotaimea<calcto dxlaiddt, s«a*SAlt, in con- 
junction with watering, has also been advocatod and tried to 
some extent udth success. 

The elaboration pf really safe and suffident methods of getting 
coolwfhare bfoetlog by powder le now morted to, and of re- 
moving toe hard# toek ^ toe weihhog of drifts, &c., where 
eol#, oraist okmA impoFtantly contribute towards 
toedinitoitetaXt ctf dto^edolag Ic^ 
in b#h by avototy toe gtariactioa of flama Into .toe mir, 
4n4 by aydding powe^a .concus^ons, whereby dust 1$ mioed ; 
and too lecturer toforrsd to eoueSusion to the yactoos ifians, In 
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addition to cbftl-cttUiDg ntadiinM, which had been devised to 
dbpente with powder, or render its etnployinent safe. The me 
of compre aed air had been attended by some measure of sue* 
cees^ and the disperttioa of water^ used as tampicj?, by the 
explosion of a ponder charge In the form of a sprav, had been 
shown to have freqinently, thongh not reliablvi the effect of 
drowning the ffame developed by the explosion. The employ- 
ment of l^ter-columnst by which the fnree developed by the 
detonation of dynamite was uniformly transmitted throughout, 
the entire length of the hole, had been poved, by experiments 
in coid-minea in Lancashire, and special test-experiments at 
Cardiff, to render that material vei^ suitable for coal-getting, 
and at the same linte to render blasting possible without libera- 
tion of flame. Lastly^ the employment of cylinders or cartridges 
of compressed qaicklime, according to a simple system elabo- 
rated by professors Smith and Moore, was referred to as ranking 
before all other methods of getting coal, yet proposed, in point 
of simplicity, cost, end above all, safety, ana the lecturer de- 
scribed operations witnessed by himself with this system of 
coal-getting at Shipley Collieries. In concluding, Mr. Abel 
exhorted those interested in, or entrusted with the working of 
coal-mines, to spare no pains to test rigorously and fairly the 
merits of any processes or methods of affording promise of 
diapensing with the employment of j.>ow'der in the ordinary way, 
and thus of securing protection to the miner against combing 
dangers of fire-dnmp and dust. 


THE INFLUENCE OF TEMPERA JURE ON 
CERTAIN SEEDS 

regarding seeds of our hardy trees which arc sown in 
autumn, and whidi do not germinate before the return of > 
spring, we feel forced to admit that how'cverthe other conditions 
moy vary, the cause which causes the germination in the com- 
mencement of the fine weather is the rise in the temperature, and 
one is equally tempted to think that the higher the temperature, 
as loug as this rise dries not equal that which would destroy the 
seeds, the more active and pronounced would be the germination. 
Nevertheless this is not by any means always the case, at any 
rate in the seeds of the walnut and almond trees. Anxious to 
germinate some of these seeds in winter, Prof. H. Bailion 
thonght to obtain a more rapid development in a warm house, 
itt which the temperature varied within the twenty -four hours 
from 15® to 25“ {59-77 I"'.), than in a cool house in which during 
the same time the temperature varied between 5* and IS** {41 - 
59 F.), but the trial proved a failure. In the cool-housc, in the 
course of six week.«i, the walnuts had stems of about two deci- 
metres in hei^t, whereas the most advanced of those in tbe 
warm hou^e bad only stems of from two to tloree centimetres in 
the fullv developed leaves. The experiment W’as several times 
repeated. Tbe same quality of earth, and the same quantity of 
water was used, and the results were tbe same. After a space 
of two and a half months the greater imri of the nuts sown in 
the warm house had only roots occasionally well developed, but 
little or no caulome outside the fruit. Moreover, the greater 
part of the w'alnuts which i^rminatcd in a house, where there 
woa good bottom-heat> had roots which did not behave like 
those of walnuts, germinating in tbe cool house and without 
bottom heat, the tap root of the latter grew well in length before 
any egress of the plumule, whereas the tap-roots of those grown 
in the warm house were early arrested in their development, and 
this through crowing in a very friable soil, consisting of moist 
sawdust, much Jess resisting £ban the sand or tbe earth of the 
cool-house, in which the tap-roots develoj»ed so well. This was 
very nearly the same with the almonds, and would seem to point 
to the fact that in the case of some se^s there is no advantage 
to be gained by forcing them. Some, like EruntAii AtVwlff/ir, 
at whatever period they are sown In the open air, will dwtelop 
themselves at a fixed tone, as it does in January (H. Bailion in 
No. 39 of the BuiUtin PmodiqH^ dt la Sac Linn, dt Parish 
January, 18&2.) 
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Prof. HtaiRY Aix.iyNE Nichouon has been appointed fo 
the chahr of Nitttrel Hiitory in Aberde. n,* vacant by the removal 
of Prof. Coiaar Ewari to Fdiztburgh. 

Dr. Sorry, has hefen elected president of Firth 

Cotlife, Sheffield. 


The Nottingham University College Committee have ap- 
pointed Mr, Win, Garnett, of St. jedan's College, Cambridge, 
to the Professorship of Mie^ematios and Physics, at the 
vacant by tbe resif^tion of Prof. Fleming. 
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the artiflcial production of double-formations in chickens, by L. 
Gerlach. — On intra- thoracic pressure, by J. Rosenthal. — On the 
law of dispersion, by E. lAimmel.— A polarii^ation apparatua 
from platiijcyanide of magnesium, Viy the same.—The germinal 
plates of Planaria, by E. Selenka.— ^Contributiona to the theory 
of binary forms, by M. Noether.— Obaeivations on the compo 
sition aj d exchange of material of the electrical organ in tbe 
torpedo, by T. Wcyl.— On a new way of permanently fixing 
small anatomical objects for the purposes of demonstration, end 
preserving them without of alcohol, by L. Geriaoh.— On the 
compression of drugs, by J. Rosenthal. — On the influence of 
chemical agents on the amount of assimilation of green planu, 
by T. Weyl. 

Rwista Scientifico'Indmtriale e Giamale del N^ralisia^ 
janttaiT 31.— Mode of rendering the Holtz machine more active, 
by C. Marangoni, — llic radiometer and school experiments, by 
C. Kovelli.— On a Querquedula new to Italy, by A, Fiori.— New 
applications of tbe pneumatic method for rapid desiccation 
of large Orthoptera, &c., by P, Stefanelli.- 'Preparation of 
Hemiptera, by G. Cavannn. — Contribution to the sthdy of „ 
anthropfdo^ of the Southern Provinces, by M. del Lupo, 

February 28.— Nephoscope of P. F. CccchL^On the symheiis 
of various organic acids, by Drs. Barfoli and PapRsogll, through 
electrolysis of water and of add on alkaline, &C„ soTufions with , />] 
carbon-electrodes, by P. Guasti.— Differential appatratua for ^ ^ 
determining the ozone in air, by D, Tommazi.— ObMu^variqda pii 
the habits and tbe development of ASschna eyanm, MM., %y 
StefaneUi. . ' 

March 15.— On Ldda turcica^ Fab., by F. P|ccbli,^Loh;ibard 
palwontology j fossil fauna of l^mbardy, hy A. ; 

RieUelsHtutoLomhardadiSidmH^ 
fasc. iv.-— On some fossil insects etf % F. 'k 

Borne theorems on tbe degeneiatelbruu of ; 

by G. Jung.— The doable quadfatw . 

(oonrinned), by F. Aschierl.-^GeoIhrtricil ' 

anivei'sai transformation of the thirtl oadelr, by E. ' 

Fa'Ao, V.— Reduction of ihMriilii ttf foac^ni 4b t\ 

tegrals of rational function^ .WG, 

most simple and sure rneaiw of Cttr4 pf 

varioesMy A. Bcarcnzi<^--^Abenratim of tim iNtapal 
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ID Di^conuisjtic DiMuaet by A. RagK^^rOik varied fiy«tem« of 
fDiroc$i by G. BwAdll, . 

Fsdo. of the TV^tus and stmeture of 

the <dfaot<^ lobes of iben luid of«other mammalia, by C. Golgi, 
-^ome dieorems on the development in series by analytic 
fttAotton^ by S* Pincberle. 

Aiti dtUa jff* AcadtnUa dd Lincei^ vob vi., fasc. 7. — On the 
tom^ and dwellings of Iberiaa families existing in Italy, by L. 
IHgorItti. 

Naturat March.— A hcat-cleetrometer, by G, Gandinl. — On 
the origin of electricity of tbttnderclo\uls (concluded), by F. G. 
J^achs, — Alpine meteorology, by P. F. t)enza. 

SOCIETIES AND ACADEMIES 
, ' London 

Zoological Society, April 29. — Anniversary Meeting. — 
Prof. W. H. Flower. F.R.S., president, in the chair. — After 
some preliminary business the rcjxirt of the council on the mo- 
oeediugs of the Society during the past year was read by Mr. 
Sclakei', the secretary. It stated that the number of fellows on 
Pecember 31, 1881, was 32x3, ag^nst 3309 at the same time of 
the previous year. The total receipts for 1881 had amounted to 
25.810/.. against 27,388/. for l88o. The ordinary expenditure 
for t88r had been ^,651/.. against 24,753/. for 1880; and the 
extraordinaiy expenditure 1036/., against 1825/. for the pre- 
cedihg year. The sum of loow. badbeen devoted to the repay- 
ment or the mortgage debt oa the Society’s freehold premises, 
which bad thus l^n reduced to 6000/. This expenditure had 
left a balance at the bankers of 12^. to be carried forward for 
the benefit of the present year. The assets of the Society on 
December 31 last, after payment of all liabilities, were estimated 
to amount to nearly 20,000/,, exclusive of the value of the library 
and collection of living animals. As regards the gardens in the 
Regent^s Fxrk, little Ims been done in the way of si^cial works 
dunng i88z, but the buildings and walks had been kept in good 
repair, and several of the firmer had been thoroughly repaired 
and painted, l*he number of visitors to the Society’s Gardens 
In 1881 had been 648,604, against 675,979 in 1880. Ibe coo- 
logical lectures having been well attend^ during the past year, 
would be continued during the present season. The number of 
animals in the Society’s collection on December 31 last was 
2294, of which 617 were mammals, 1389 birds, and 258 reptiles, 
Eleven mammals, 17 birds, and 11 reptilesf l)eloiigmg to species 
new to the collectiou had been exhibited in i8m, and during 
tbe same vear a considerable numlier of maminals, birds, and 
reptiles of a difierent sf>ccie«! (of which detailed lists were given) 
htul reproduced theh ^kiud in tlie Society’s Gardens. — It was 
moved by Viscount Powerscourt, seconded by Mr. Howard 
Saunders, that the best thanks of the meeting be given to the 
Council for their report. The motion having been adopted, the 
meeting proceeded to elect the new Members of the Council and 
the officers for the ensuing year, and a formal ballot having been 
takep, it was declared that Mr, H. E. Dresser, Prof. Mivort, 
F.R.S., Mr, Henry Pollock, Mr. W, Ayshford Sanford, and 
Cupt, George E. Kelley hod been elected Members of the 
CcWdl in plaee of the retiring Membere ; that Mr, Du Cane 
OcMlman had been re-elected into the Council in tbe place of Mr. 
&dwmd R. Alston, deceased ; and that Prof. Flower, LL.D., 
F.R.S., had been re-elected president, Mr* Charles Drummond 
reasttrer, and Mr, Philip Lutley Sclater, M. A., Ph.D., F.R.S., 
seeretaijr to the Society until the next anniversary. 

Hiyaieat Society^ April aa* — Prof. Clifton, president, in 
ciwr.-^Kew mainher, Dr. E. Hopkinson, -llie president 
atmoiumed that copies of the R^ort of the Lightning Rod 
Comihh:tee Could be obtained from Dr. Guthrie, Science SmtoOls, 
South Kensington, price dve shUtings per co^.^A paper was 
>gicn, * 0*4 by Mr. ,W. P. Stanly ea tjw evidence of a flowing 
Ujtpla living by rolhdg contact Upon the interior surface of a 
' pij^ ta his exjwhiwntal on fluids, published last year, 
nufllior bftS’ endeavoured to ohow that U^uidB flowing iu a 

g ^bemevt by rolling contact on or past the; reristent sorfSom of 
^^^^mmwmprindples that thnnaotrii^ pans of a flowing 
by contact on tha ibo^ qoieat^ Of its 
0 M In pd base i# thei^ any etoent pf sliding, 
Mtm.nOddnahohasisgmi^^ Further 

eb thi* view in ^m.caae of lupiida 
lih wipes; diffieidty in the eapwrimenu arose 

fwe nMkm.eif the 


particles. The principle was Investlgi^ by allowing liquids o 
various kinds, such as solution of mastic varnlrii, to flow throUgh 
pipes, the liquids oontalning colouring matter, or air to 

assist the eye. Tbe author illuttrated the cfleets by aitframB on 
the screw.— Dr. W. H. Stone, Mr. Blaikley, Dr. Gumrie, and 
the President, oflered some remarks on the paper. — Mr. J. M. 
Whipple exhibited tbe magnetogmph curves obtained at the 
Kew Observatory during the past week, showing the progress 
of the recent magnetic atoms. After stating that two unusually 
Urge f^pots were now passing over the sunu disc, he remarked 
that although t* 
the 14th, they 
when, about 

from then till 8 p.m.'on the 17th, the magnetic storm raged. 
The horisontai component of the earth’s magnetic force was at 
one time reduced more than 0.05 mm. mgrs. below its average 
value, and tbe vertical component by about 0,07 of the same 
units. This happened about 6 a.m. of the 17th* A little after 
noon of the same day both forces became so increased, that the 
light spot left the scale of the instrument for nearly two 
hours. A second period of magnetic disturbance commenced 
at about 3.40 a.m. of the aoth, and was violent up to 
2 p.m., subsidii^ gradually until 7.45 p.m* of the 2XSt. 
During this period, the magnetic force, though fluctuating 
largely, did not experience such great changes of inten- 
sity as were indicated by that of the Z7th. Mr. Whipple then 
alluded to the work of Prof. W. G. Adams, and suggested 
that sun-spots only produced such eflects when cutting certain 
lines of force, which he imagined might extend for a limited 
angular distance round the earth’s radius vector. Prof. Adams 
pointed out the desirability of increasing the number of self- 
recording magnetic observatories, especially in the southern 
hemisphere, and after mentioning that the French were about to 
equip such an observatory at Cape Horn, expressed the wish that 
the Cape of Good Hope Observatory might again be provided 
with magnetometers. — The Rev. S. J. Ferry remarked on the 
exceptional nature of tbe storm which he had seen recorded at 
Brussels, and stated that in Belgium the telegraph service bad 
been disorganised by it. Attention was also called to the auroral 
displays in America, and Mr. Lecky, Dr. Guthrie, the President, 
and others, spoke on the general phenomena of the storms.— It 
was then announced that the meetings of the Society in May 
would be held on the 6th and 20th, instead of on the 13th and 
27th, as previously announced ; also that the Society would hold 
a meeting at the Clarendon Laboratory, Oxford, on June 17, by 
invitation of the president. 

Victoria (Philosophical) Institute, May i.— Prof. Reinsch 
gave the results of Ms researches into the mode of the formation 
of coal. The lecture was illustrated by several large drawings 
and photographs. The professor stated that he had examin^ 
with the microscope no less than 2500 sections of coal, and had 
come to the conduaion that coal had not been formed by the 
alteration of accumulated land plants, but that it consisted of 
microscopical organic forms of a lower order of protoplasm, and 
although he carefully examined the cells and other remains of 
plants of a higher order, he computed that they have contributed 
only a fraction of the matter of coal veins, however numerous 
they may be in some instances, he referred to the fact that Dr. 
Mock, of Bochum, held that algae have mainly contributed to 
the formation of coal, and that marine plants were rarely found 
in coal, because of their tendency to decompose, and that cal- 
careous remains of mollusks disappeared, on account of the rapid 
formatiou of carbonic acid during the process of carbonic action. 

Roynl Horticultural Society, March aS.-^it T. D, Hooker, 
in the ch^Lir. -Savagw ^cfisus : Mr. Pasooe eadubited speci- 
mens of thU beetle &om Queensland, attached apparentW hy 
a species of Isaria, while living.— EeuirMri: Sir J, 
D. Hooker qidiibltrd a leaf^ some five feet long, and a duster 
of flowers from a i^ke twelve feet in length, bearing a fanicle 
of flowers, eil^teen inches in length.— maeraidha^ 
mchibited by S. T, Laurence } the fertilisation of which, by 
insei^is described by Mr, Darwin, in his ** Fertilisation of 

Bdimburou 

ttoyflt Sooety, April 17*— The Rev. Dr, lUndsay Alexander, 
vicerp^denti Id the Ohidr.— Prof, Blackie cmnmunieatod a 
pap«^ on the deflnite ariide fo Cheeky with special reference to 
the revised vision of the New Testament He showed by quo- 


he magnets at Kew were somewhat disturbed on 
were nearly stationary until tbe nig^t of the x6tb, 
IZ.4C p.m., they became Btrongly affected, and 
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dattfical Gired« Uist the Gre^ were 

thiik^ hwt Y^icaUtf- in the vm of the eiticte, and ap^wreetly 
atttidwd litele ioaportmoo te^sti endhcnoe a ftbvidi renderiag 
of the nrckte when it oeeumd into not only led in 

many ca^ to bed HeitUeb, bet di£piey^ed i^norAttoe of true 
schoWship, XhialattM^ the aitthor nuuntaiiwo, the revi»mhad 
in not A few Inctanees nude their own* — Prof. Blyth, in a paper 
oA the ooticnr of the mkrophone, pointer] out that the action due 
to the iMai warn of soum directly, and that due to the tremor 
of ^ fratne^'ork which snppcirted the microphone, must be 
oatAfidly distinguished, the latter being probably the source of 
the Jarring that «o commonly aoeompaniefi telephonic sounds. As 
the re^h of ft series of ingeuiously-cantriv^ cxperunent^'» he 
coiuditded that the tme mkrophoni'c action, as far as it related 
to ^e troniixahston of articulate sounds, is due to the direct action 
ofoir^mlsew open the temporary mizmte *^arodights which exist 
as soon ne the carboit pomts ate shaken asanm by the tremor 
of frame. — ^Prof. Marsbalt submitted an accotint of experi- 

mmits made by Prof. C. Michle Staith, Mr. R. 1 '. Ontond 
and' himself, in refmnoe to the lowering of the maxiinnm 
density point of water by pressore. The lowering wa^; mea* 
sored indirectly l^y calculatioda from observed tlusrmat elTects 
when the pressure in a mans of water at a giv«i temperature 
wa 4 i soddchly diminished from several tons’ weiglit 07 i the square 
inch to the atmospheric pressure. This thennal edect is a 
hating effect when the temperature of the water is l)eIow that 
of the maximnin density, a cooling effect when above. A tber^ 
raoelectricnl jntiction let into the presmre apparatus, and con- 
nected to a delicate galvanomoter, noted the changes of tem- 
perature, while the pressure was measured by means of one of 
Prof. Tail’s high-pressure gauges, formerly described. From 
their first and preluDumry series of experiments, they had de- 
clttetfd a lowering of the ma-riawtia demky ptsont of ^aUr by 2^ 
C psrtoti’s we^htt iaccBSM of pmma. 

Paris 

Akadeany of 8<se«o«A, April 24.-^M. Jamiti in tlie chair. — 
TIk fidlowiiig papers wece read ‘.--^ovemAnte of various parts 
ot a^Hmid is a vesiielorfretcrvoir, adLSoce it flaws thvough on 
. oiite (Ooiitiiwed^, by M. die Saiilt V«isL--B«wrchia oa the 
dlitrffMtiiiii of he«t is te dark vc|p«i of s«dar spectra, by M. 
Tiesqskua Widi a raekWi pehns, ha found the position of the 
cM hmsds Slid die BMSMAs^idwaqA nMly the sa^ Bat there 
wa» not the same agreemenfiii Ibwtakrive values of the intensi- 
ties of successive maxima and minima (especially in the region of 
great wave lengths). The maxima were much greater in 1882 
3 mn in 1879 (doubtleiw owing to dryne'‘fiof iheair). — Memoir on 
the temperature of the idr at the surface of the grotind, and of 
the earth to 36 in. dept^i* «**<> ^ two pkees of ground, one bare, 
the other iitrf-covered, in 1881, by MM. Beequerel. The mean 
air^temperamre, ir‘’*l5, is highw than in the two immediately 
preceding years, --On qawnnrtines at Suez, M. de. Lesseps,-*- 
Separation of gidlinm, by M. Lecoq de Beasbaudran. He uses 
advantageomly cupric hydrate, instead of oarbonate of liaryta or 
lime, for precipitation of gailine ; the copper is easily elimusated 
with jm^Wetted hydrog^ —Report on a memoir relatiim to 
ihe hygi^ic and oeonoSkad properties of maize, by M, Ftia. 
M. Fna proves the vahie of tmize as food ; maladies uitributed 
to it hove been really doe to badly kept and diseased maise. 
—On hype rc ycies, M. Lmeere.— On the theory of uaifeim 
fwicrions of a variable, by M. MIttag-Leflter.— On Furirnkm fun©- 
tions, by M. Poinwd.-^o|iuti»r of the general poblem of 
imteterminate awdyws o# the first degra^ 
minima of sun-spots in l88f , by M. Riceo. The nwUieni hemi- 
sphere was observed (at Falecmo) without spots, 23 days ; the 
southerti, ^ days. Tlwre were 12 periods of sanriwa in 
iRWthrand iS in the south. The intervals of minima differ little 
ftovu the time of a »»hx ratatton, A certain rtabfffty p( minima 
tW indW^, eKpeclaliy in the norihetti hemlaphtre, was cem- 
ffnttcd. obs^Vatious of losgitnde^— On the aetnHefraiwforma^ 

tioisof Ftmcaulfe mirrom and.theb appheadOns in photography, 
by.M.^ Chardotnueti A plkk of rock cmtal^ silwed sons to 
hAopaq^e to forms a fflfftr, pemmertne exdniiveW bydarie 
rays of abort wkvedength, and which may be used for photo- 
graphy witbbaf intervention of visible light. Very white crown 
glass or thin Snint Gobain dbwmay be tued instead of rock salt 
—On magttette j^fB^baumi, by Ml Mascart. A magnetic 
to lutve (aftfer some pnrfi*. 

inkasy uidl<itiiwi4.osLrilt« of Apm ij* and eontitmed a 
Bkamj flkong jhoc&i oecurred on the tdtb and 20th; 
of 1881-xSSa at Clermont and at Puy-de- 06 me, by Ml 


AUuard. These stations showed ioterverslon of tetojmratans 
with altitude on 78 k f<w mondis ( 3 Sfovetober |6, 

Fcbruaiy), or nearly twch^ds ; the minima on Fuy 4 e^Dfftaa 
ranging from 7 to 13 d^^rees above those at Clermont^ Kdty 
pro^ was hod of (he rule that whenever an area of high ptomutw 
covers central Europe, and especially France, the inter verskmin 
question occurs. M. Faye, referring to the fact that Mont'Blancis 
^metimes feen from Puy-de*Df!iine, distant 280 Icm., sag g e rt e d 
bb<^rvatton of geodesic refraction betwewi them,— On theetmhns- , 
lent of carbon determined by combustion of the diamond, by FroA 
Koseoe. Representing O by 15*46, C becomes xi tiy,— Qathe 
decomposition of salts of lead by alkalies, by M. Dittew— Action 
of sulphuretted hydro^n on solution of sulphate of nickel in 
the cold state, by M. Banbigny. — Researches on ozone, by M. 
Maillefert. He dpscribes Us action on sulphur, selcmum, tellu- , 
rium, sulphides, and some organic matters.— On the absorption 
of volatile bodies with the aid of heat, by M. Schlccsing. He 
illnstrates thi^; by several experiments ; powders of carbonate 
of ammonia pass into a small tower of cuke, sprinkled with 
dilute sulphuric acid ; a part of the alkali ii carried beyond. If 
the temperature be raisea to 100^, the absorption is total, and 
almost instantaneous. M. Schloesing pro;>oses to apply the 
principle to determination of nitric acid in the atiuosph^e.— 
On the oxidatiou of pyrc^lic acid in an acid medium, by MM. 
Clermont and Chautard.-^n the insoluble modification of pep^ 
sine, by M. Gautier.— On nuclei with intense polychrolsm In 
dark mica, M. k^vy. These arc due to zircon. — On the 
action of ^mangonate of potash against accidents front the 
poison of Bothrops, by M« Couty. His conclnsions, from ex* 
Jieriment, are adverse to use of the pernmngnnate as antidote.-*’- 
On the abyssal malacological fauna of the Mediterranean, hy M. 
Fischer. From 555 nu to a66o m., about X2o species of txxol- 
Insca ware dredg^, of which only about are really ahyftsat 
The mnaber of spaoUa dinwniabes seambly with tu, depth. 
AU thw deep ssieGics os© also found in the Atlantic.— On sonte 
altM|rts«l hyoridfUioa bolwaea diffeeeat specieaof Echlnaid^. 
by M. Kjcehle&» lliesc umcc sii«cm.sftil, e.^, y& the case of a 
Spatofi^ aikd a Prammeclikinks.— On some points of the ana* 
toNky ol Hok>thuriBt% by M» Jourdon.— On the pyloric ampulhe 
of FediiphthalaNle crnstocaans, byM. Mocqtuusi.— On the vita- 
lity of tikbime eneyrted in. salt meat, by ML Fourment. In 
iM meat prepared totecAoionth&back were live tidohinae, which 
wciw folly evolved in the alimsatary canal of a new host^ and 
cotwed death. 
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THURSDAY, MAY ii, 1882 


BRITISH FOSStL CEPHALOPODS 
A Monograph of the British Fossit Cephalopoda, Part I. 
Introduction and Silurian Species. By J. F, Blake, 
Rsq., MA., F.G.S., Professor of Natural Science in 
University College, Nottingham, (London : J. Van 
Voorst, 1882.) 

F or the first time has just appeared Part I. of a 
monograph upon the British Palaeozoic Tetra- 
brancbiate Cephalopoda, and imporlant as this group of 
Mollusca has ever been regarded by all palaL'ontologists 
and badly as such has been wanted by all students of 
British Palaeozoic geology, no one has hitherto attempted 
any histofry of this group for Britain. Barrande has 
elaborately done so for Bohemia and De Koninck for 
Belgium, both have extensively written upon the older 
Cephalopoda [Cambrian, Silurian, Devonian, and Car- 
boniferous]. Barrande in his exhaustive work illustrates 
no less than 1620 Silurian species. De Koninck in bis 
last important work upon the Carboniferous Limestone of 
Belgium enumerates 170 species, amongst them many new 
forms and many common to British strata. Prof. J. F. 
Blake intends completing this history of the British Palaeo- 
zoic Cephalopoda in two volumes. The part now issued^ 
being part or vol. L, ti«ats only of Silurian cpecies. No 
less than 344 quarto pages and 31 plates arc devoted 
to the description of 1 1 genera and 6 sub-genera, and 143 
i^cies. The great genus Orihocmis being illustrated by 
76 sfKScies, and its 4 aub-genera by 6 species, C^iocerm 
33 spocieo, Poi^oceras 2 , Gotnphoccras 1 1, Phragmoceras 
7, Asooeereu 3, JVautiif^s 4, its sub-genus Trochiliies 3, 
Trochoceras 13, Lituites 2, Opkidioceras 3, and Goniaiiies 
(?) 2 species. These 143 species range from theTremadoc 
Rocks, of the Cambrian series, to the Tile-stones of the 
Upper Ludlow. Forty of the 145 species also occur in 
Europe and America, or 32 are common to Europe and 
6 to America, thus showing the wide distribution of 
certain genera and species. Thirty-one plates accompany 
the letterpress or text, every species being figured, and more 
than 2000 specimens have been examined by the author 
having reference to the history and description of these 
143 species. Prof, Blake has given on pp, 233-6 a table of 
the distribution in time of all the species, and on p. 337 a 
condensed table showing the “ growth, culmination, and 
decay of the genera and group,” These two tables are 
st^gestive, and the outcome of their study shows that 
there were two maxima of individual abundance, one 
occurring in tht older group of rocks, the Caradoc or 
Bala, and the other, in the Lower Ludlow, yet we feel 
. assured that there was no real diminution or filing off in 
the variety of forms between these two deposits. The 
tables dearly show that the species in the Wenlock Lime- 
stone were (or are now found to be) comparatively few as 
cotnpaaed with those in the shales above and below, md 
wouM Indicate that the Cephalopoda of the Wenlock seas 
nqt commonly fpeqttenti^-S of dear and shallow 
:^aten^ hut irm piartly pelagic and possibly gr^arlous in 
ytmm Or watevs^as indicdnsd by the iznpme 

the Ludlow shales, 

raatelufcS|)inpo^ a classification of the Nau- 
654 


tiloidea based upon the general form of the ^cll, and 
having a variable siphuncle- He places all the Palaeozoic 
forms under four groups: i, the Conioiy 2, the /rtf ati; 
3, the Spira/eSj and 4, the Irregtdares, The 18 genera 
being naturally distributed through these four groups. 

Group I. The Conici. — Receives the genus Orikoceras, . 
with its 5 sub-genera : Endoceras^ Actinoceras^ 
TretoceriiSy Comceras^ and Gonioceras, all having 
straight conical shells ; also the curved genus 
Cyrtoceras with its sub-genus Piloceras, 

Group 2. The Infi.Hti. — Receives the well-known genera 
PoierioceraSj Gomphoceras^ Phra^moceras^ A sco- 
ceraSf and G/ossoceraSf all possessing species with 
curved inflated shells, and contracted apertures. 

Group 3. Spirales,— Those species with the whorls in 
contact, of simple form and considerable curvature, 
illustrate this group. The characteristic genera 
are Trockolites (Silurian), Clymenia (Devonian). 
Aturia (Tertiary and Cretaceous), Disdtes (Car- 
boniferous), and A'othoceras (Silurian), a Bohemian 
form. 

Group 4. Irregulares. — The genera comprising this 
group are all unsym metrical in form, and greatly 
curved, the genus LittfiteSf Trochoceras^ and Ophi- 
dioceras illustrate this division. 

Prof. Blake does not I.iy much stress upon the contrac- 
tion of the aperture in the shell classification, although it 
is important and recognised by Barrande as of mucli 
significance, doubtless other features in the general struc- 
ture of the shell weigh equally in the determination cf 
species. Such variations as are seen in rare or littJe 
known forms become matters of individual opinion to the 
species maker. As no Dibranchiate Cephoiopod is 
known, our has no representative in the Palieoeok rooks, 
th^ may be dismissed as having no place or value 
amongst the Silurian species ; therefore the whole group, 
whose entire history Prof. Blake has so ably described, 
belong to the Tetrabranchiata in its two great families, 
the Nautilidic and Orthoccniiida^ especially the latter. 
Most, if not all, naturalists now agree in separating or ex- 
cluding the Bdlct'ophons from the Cephalopoda, although 
Prof. McCoy, Fcrrussac, D*Orbigny, Latreille, and 
Sowerby formerly believed they belonged to the “ Argo- 
nautidae,” and so placed them. 

There is still difference of opinion as to the exact limits 
and sub-divisions of the order Orthocerata. Barrande 
has given all the known classifications, and the characters 
on which they have been founded by different authors. 
They are based (i) upon the position of the siphuncle ; 
(2) the form of the suture ; (3) the involutions of the 
shdl ; (4) the form of the aperture; (5) the symmetry or 
asymmetry of the shell ; (6) the direction of the sepbi ; 
(7) the simplicity or complexity of the siidtuncle. 

In Palaeozoic forms the siphuncle played a very im- 
portant part in the life and history of the species, being 
simple in one genus, complicated in another, dorsal in 
one, and ventral in another, and medial in some ; the 
genera and species have been mostly founded on these 
changes and elements. 

The easiest group to make its appearance in time was 
that of the Orthocerata, and out of it firom the peculiarities 
of the and shape of transverse sections, have 

been formed or ostabAiab^ sbe gettenq viz. Geniocerasy 
EndoctraSy Aetinoceras, BaHkmooeras, and 
ad tbAse constitute one natuml group, placed 
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by Mr. Blake under the Conici^^ diverging from this | 
and mere restricted in time, having variously shaped ; 
apertures, and singularly inflated, fusiform, pyriform, or | 
dask-shaped shells, are the genera Pkrag7}wceras^ Gompho- 
ceraSf Poterioceras^ and Ascoceras^ and placed under the 
group ** by the author. The other two groups of 

the Nautiloidea — the Spirales and the Irregttlares — 
possess so great a shell curvature that they assume the 
form of whorls, which may or may not be in contact* 
This fact appears of sufficient importance to justify Mr. 
Blake in regarding it as the basis for establishing the 
group Spirales y'' in which is placed the Nautilus ^ 

Gyroceras^ TrochiUtes^ and Clymenia^ &c., finally through 
peculiarity of form, such as want of symmetry, or loss of, 
Or changes in curvature, are many of peculiar aspect, 
which Mr. Blake places under the group Ir regulates 
the genera contained in which arc Trochoccrasy LiluiteSy 
OphidioceraSy and Cryptoceras, These researches have 
led to the construction of the table of classification above 
given. 

Prof. Blake commences his systematic description of 
the species with the genus Orthoceras, No less than 70 
species in this genus are described by the author, ranging 
from the Tremadoc rocks to the uppermost Ludlow beds 
(the Tile- stones). The species mostly abound in the 
Bala beds, the Wen lock shales, and the two Ludlow^s. 
The literature or bibliography of the species of the Ortho- 
cerata, their descriptions, and that of the 5 sub-genera is 
of the greatest value, and an addition to our knowledge 
of this oldest known genus in the British rocks ; Cyrto- 
ceras being its only associate in the Tremadoc ^ds. 
The sub-divisions of the genus by Quenstedt, M'Coy, De 
Koninck, and Barrande are given. Mr. Blake adopts 
Barrande^s views and grouping of the Orthocerata into 
two groups ; (i) the Brevkoncsj and (2) the Longiemes. 
The latter, which is very numerously represented, Mr. 
Blake divides into the Annulatly the Angulatiy the 
Lineatiy the Imbricaiiy and lastly the group Leves- In 
this latter group is temporarily placed all species whose 
external surface is unknown. Then follows concise but 
clear descriptions of the five sub -genera — AcHnoceraSy 
EndoceraSy TretoceraSy Comccrasy and Gonioceras, For 
the first time we now have the 70 British species of 
Orthocerata brought together, and most ably described 
and figured ; 3 species belong to the group BteviconeSy' 
and 67 to the group Longicones,^* Of these, 20 species 
fall under the group Annulati, 6 under the Angulatiy 13 
under the Lineatiy 7 under ImbrkatiyZXiA 22 in the group 
leves. We are now able to investigate all the known 
species of this extensive Palaeozoic genus, and no student 
need be at a loss to determine, either through original 
. description and drawing, or the reproduction of type 
species, any forms that be may meet with in the Silurian 
rocks of the British Islands. The author^s plan of first 
describing in every instance the type of the species, is of 
extreme value, as it at once (if a known species) clears up 
its history; this with reference to the original figure and 
description by the author, and its reproduction in the 
monograjrf), ensures and affords every chance of right 
detenninatk^n. Following the type ” is the general de- 
scription, then its relation to other knbwn forms, British 
or foreign, followed by its distribution in time or space ; 
this plan is implicitly followed throughout the entire 


volume — it is clear, definite, and systematic. The next 
important group described by Mr. Blake are the Cyrto- 
ceri, numbering 22 species. These curved Cyrtoceri 
Deshayes termed Campulites, restricting the term to 
those species having the siphuncle on the inner side. 
Goldfuss, however, regardless of the position of this 
organ, named them Cyrtoccras; Billings, De Koninck, 
Sandberger, Giebel, and Barrande have all proposed 
divisions for the classification of Cyrtoccras. Blake fol- 
lows Barrande, who divides them into two series, accord* 
ing to the position of the siphuncle ; (i) the Exogastric^ 
in which that organ is. external ; and (3) EndogastriCy in 
which it is internal. Prof. Blake proposes a third group- 
ing for these species, in which the siphuncle is near the 
centre, calling it “ Mediogastric.’’ The Bala, Wen lock, 
and Lower Ludlow beds contain most species of Cyrto- 
ceri. The species C. precoxy from the Tremadoc beds of 
Garth, in North Wales, and from Llanerch in Pembroke- 
shire, with Orthoceras sericcum are probably the oldest 
forms known. 

The singular genus Gomphoceras receives much carefol 
analysis from Prof. Blake. Six of the ii species are new, 
and there appears to be good reason for their establish- 
ment ; with one exception the species are all (to) Upper 
Silurian, 8 of the 1 1 are in the Lower Ludlow beds, and 
5 in the Wenlock Limestone. Two quarto plates are de- 
voted to this remarkable genus. Four of the 7 species of 
Sowerby's genus Phragmoceras are also new, and for the 
first time figured. Like Gomphoceras this genus is cbiefiy 
Upper Silurian, the Wenlock and Ludlow strata being 
characterised by them, Mr. Blake adds much to our 
knowledge respecting the species of the genus Ascocetas 
of Barrande, hitherto little known or understood ; the 
species in Britain are confined to the Ludlow rocks. 

The group Spirales, illustrated by the genus Nautilus 
and its sub-genera, receives ample and critical notice, 
and shows how varied have been the views of naturalists 
upon the affinities of this old genus, established by 
Breynius in 1732. The value of the sub-genera in this as 
in all the large groups is of much significance in tracing 
the history of the obscure forms classed under the genus 
Nautilus or Nautiloid remains in the Lower Palaeozoic 
rocks. Five of the so-named genera— Trocholites, Dy- 
menia, Aturia, Diacites,and Nothoceras are placed under 
the genus Nautilus as sub-genera. Mr. Blake gives 
Quenstedt’ s, D*Orbigny’s, and De Koninck’s classifica- 
tion or sub-divisions, and suggests one of his own. 
Quenstedt proposed to subdivide the genus Nautilus into 
8 groups : (i) the Insecta, (3) Clyrntnia simplifies^ ( 3 ) 
Clymtnia anguloscRy (4) the Monilifcri, (5) Bisiphites, (6) 
Simplices, (7) Undulati, (8) Aganides, 

This and the classification by De Koninck (^^ Terr. 
Garb, dc Bcig.''), in which he partly follows Quenstedt, 
are the only two hitherto recognised divisions of the 
genus. The Belgian Professor places bis Pat^die 
species under the following six heads; (i) 

(2) the Striati, (3) the Ranliati, (4) L«vigati,(S) 

simplkes, and (6) Cfymenia angulata-y four 

being those of Quenstedt. Prof. Blake 

suggests a simpler grouping. No. t, SimpiiceSyW^^^ ;i 

by the sub^genus Troeholitee; a, the 

species having radiating, sigmoidal, or angii3wPi||M 

the OmaUf variously ornamented, chiefiy 
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equivalent to M*Coy*s sub^geuus Terntwc/taiuss 4, the 
Smu^sii those with dinuous suturea ; and 5, those species 
with nummuloid siphuncles (Trias only). 

Probably only three species of Nautilus occur in the 
Silurian rocks— quadrans^ N. Holtianus^ and 
N. Bokcmkus. This last-named species appears to be 
the Lituiies Biddufphi of Sowerby (1838) ; but his insuf- 
hdent description, in the '' Sil. Syst.** of Murchison, pre- 
vents true identification. They are all three Upper 
Silurian forms. The Lower Silurian rocks of Newfound- 
land and Canada have yielded eleven species. In the 
Carboniferous strata Nautilus attains through Discites its 
maximum development. In the Permian only one species 
is British, and three American, and is now the only living 
representative of the Tetrabranchiata, The sub- genu ^ 
Trocholites (three species are Lower Silurian. These six 
forms are the only true Nautiloidea in the Silurian rocks. 

The last group (4, the Irtrguiares) in Mr. Blake's 
classification receives three genera : Trochoceras^ with 12 
species ; Lituiies^ 2 ; and Ophidioceras, 2 species. We 
have no representative of either the Endogastric or Exo- 
gastric group of Burraude in this country. American and 
Swedish Lower Silurian species are somewhat abundant, 
in Britain it is chiefly an Upper Silurian genus. Of the 
12 species known 8 are Upper Silurian — Wenlock and 
Ludlow — and the Llandilo, Bala, and Llandovery beds 
yield the remaining 7 'rochoceri, Five of the 12 species 
are n€w to Britain, described and figured by Prof. Blake 
for the first time. The two type species — Trockoccras 
(Lituites) cornu- arieks (Sowerby), and Trochoceras (Litu- 
ites) gigantcum (Sowerby)— arc admirably refigured and 
described by Mr. Blake, the general descriptions adding 
to their specific value, and the determination of Bohemian 
forms of Lituites in Britain materially adds to the corre- 
lation of the two faunas. Barrande's genus Ophidioceras 
(Lituites^ nucL) seems to have been recognised by Mr. 
Blake ; it differs from typical Lituites by the whorls being 
accurately in contact. The Lituites articu/atupij Sow., 
was long ago figured as Lituites in the "Sil. System/* 
p, 622, t liy f. 5, and adopted by Salter. The straight 
ribbing and band distinguishes this genus from Lituites. 
This volume concludes with general observations, and 
highly suggestive many of them are. Prof. Blake en- 
deavours to throw some light upon the laws which govern 
the appearance and disappearance of forms of life, and 
into the nature of those groups of individuals to which we 
assign the term species. 

Mr. Biakc prepares a table, condensed from the larger 
and preceding one on pp. 233-336. This condensed table 
show* the numerical value of the species occurring in the 
XI genera, and ranging through the ten formations or 
hojdaons, thos showing their increment, decrement, and 
ftratigmphicial distribution. Both tables show three 
maxima in the Ludlow, Wmilock, and Bala beds— in the 
Lu 4 t^w 6s species, the Wenlock 43, and the Bala 39. 

does not believe that there was a correspond- 
fsilUag off between these epochs ; he draws conclu- 
St0^ Jiro^ the comparative fewness of species in the 
Lfmesttme as compared with the Ludlow shales 
^4 Wtahxk shales bdow that formation. Of 
given the CwW first appear, and con- 
the Lower Silurian fauna, 31 species 
rocks [the Tremadoc only yidding 


two species, the Llandeilo 9, and the Lower Llandovery 
8, or 19 for the three horizons]. The Conici and Spiralcs 
are the only two groups which continue on in lime or 
range into the higher divisions of the Paleeozoic rocks 
(the Devonian and Catboniferous^y the Inflati being re- 
presented by PoUriocermy &c,, in the Carboniferous series. 

Mr. Blake next considers the characters of the indi- 
vidual genera and their appearance in time, but somewhat 
begs the question to suit his particular view upon evo'u- 
tion ; it surely can hardly be safe to speculate upon any 
particular curve or part of the curve in any particular 
genus, to argue for descent through evolution, other con- 
ditions not known. N either Cyrtoceras precox or Orthoceras 
sericeum — which are the oldest species known in Britain 
— "arc transitional forms, both being well characterised,'* 
and it is questionable whether the group which has been 
longest in existence in a given area, will there most 
abound, many physical conditions may tend to prevent 
that, "though we. grant that possibly the greater the 
abundance of individuals, the greater is their chance of 
preservation in the rocks, the nature of the deposit ad- 
mitted. 

In the paragraph on p. 239, having reference to the 
genera Cyrtoceras, Phragmoceras, and Gomplioccras^ 
more evidence is wanting before we can draw any conclu- 
sion as to priority of appearance, or show that those 
having the siphuncle internal (Endogastrica) appeared first 
or preceded the Exogastrica (with the siphuncle external) ; 
it is true we must take the evidence as it stands, or as we 
find it ; it is, however, wiser not to theorise upon such 
slender materials. 

Prof. Blake next notices and discusses the question of 
species (pp. 239-243), and has pronounced opinions 
upon this vexed, complicated, and philosophical question, 
naturally the old idea of the independence of species is 
rejected. Mr. Blake adopts all through bis book the 
method of " actually describing a type-specimen around 
which the other forms designated by the same name 
may cluster,” When the original type has not been seen 
or found, a type is selected to which others are compared. 
In attempting the explanation of the phenomenon of 
distinct species or specific groups, it is well known that 
two theories are now held : (1) that which considers each spe- 
cies a "special creation, though inexplicable ” ; or, (2) "that 
which asserts the development of one from the other by a 
process of evolution.** Mr, Blake appeals to palEconlology 
to show, through its researches, the gradations between 
one species and another. The result to Mr. Blake's in- 
vestigation in this and other groups is against " fixity of 
species.” He states, that " if species were such definite 
entities as they were once supposed to be, they ought to 
be much more easily distinguished than they arc, and that 
the many variations of form which will be found included, 
and necessarily included under one specific title, whose 
* general description* thereby becomes one of consider- 
able latitude^ show that different specimens are not so 
closely linked as that theory would imply,” On the other 
band, " Does this present study/’ asks Mr. Blake, "give 
any positive aid to the theory of evolution?” He fails 
to see any reasonable solution or answer. It is evident 
that among ^ the many forms which flourish in any ope 
epoclki it must be im^ssible to say with certainty which 
was tihe descendant of any particular form in the preced- 
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ing epoch, especially as the intervening links arc, in all 
probability, absent." 

Mr. Blake selects certain species of ( irtliocerala which 
may have been produced by descent ; at the least it is 
only supposition, and he states that there is no proof that 
they are actually so connected, but to the general theory 
of evolution^ which merely states that every forna of life 
has been developed from a preceding one nearly allied to 
it — the present study affordsno contradiction or difficulty^ 
but affords aid -'Which if not so great as could be desired, 
is yet as much as could be expected. In the present 
study of the Palaeozoic Cephalopoda we have a fair repre- 
sentative of a successive fauna of the same class, and 
the species arc grouped round a scries of central types ; 
and BO long as the surrounding circumstances remain 
constant and the same, the process of evolution by in- 
definite variation and survival of the fittest should either 
be uniform, and leave relics having no special grouping, 
or it should cease when the best adaptation to the sur- 
rounding circumstances or conditions had been acquired. 
These views are expressed and carefully argued by Prof. 
Blake, in the concluding pages of his work. The great 
defect," writes Mr. Blake, ^‘of the theory of natural selec- 
tion is that it leaves the original variation, which is the 
basis of the whole to chance ; chance variations arc not 
likely to lead to any law,’* ‘*The part which it has 
effectually performed is to show how variations of the 
individual may produce permanent changes in the species, 
and thus break down the idea of the fixity and independ- 
ence of the latter.” << We are, perhaps,” says the author 

as yet too dazzled by the brilliancy of the theory to per- 
ceive its inadequacy as a complete account of life or to 
place it as one link only in the chain of explanations.** 

The "General Observations" of Prof. Blake on pp. 
237-44 are a fitting termination to the laborious part 
underuken by him in describing the 145 Silurian species. 
The work has been most carefully and honestly done, and 
now for the first time wc possess a compietemonographufjon 
the Tetrabranchiate Cephalopoda of the oldest Palaeozoic 
rocks i no less than 31 quarto plates illustrate the species, 
and all are drawn life-size. Mr. Blake^has examined 
2000 well-characterised specimens, and has visited all the 
museums and private collections in Britain likely to con- 
tain materials for his work, and as he remarks, the work 
includes a description of every known specimen so far as 
it presents any available characters. 

The fragmentary state of nine-tenths of the specimens 
collected, demanded from the author the most careful 
examination, whether by comparison or through descrip- 
tion of specimens, and those who know the condition of 
Silurian Cephalopoda as occurring in this country will 
indeed appreciate the critical labour of Prof. Blake ; he 
has rendered great service to palaeontology. The book 
was the one want, as a completion to the works of 
Murchison, McCoy, Salter, and Sowerby in Britain ; a 
companion to the grand monographs by Barrande upon 
the Cephalopoda of the Silurian Rocks of Bohemia, also a 
fitting accompaniment to the monograph by De Koninck 
upon the same group for the Silurian and Carboniferous 
Rocks of Belgium. No library devctted to natural science 
should be without this first volume, and no student of 
Palaeozoic species can do without it. No group of inverte- 
hrata are of such importance to the stratigraphical 


geologist as the Cephalopoda; in Britain alone the 
Palaeozoic species number nearly 400, and in Bohemia 
the Silurian Ccphalopod^^^ as described by Barrande, 
reach the great number of i6oo, the Devonian species 
500, and thc,Carboniferou3 species of Europe 350 species ; 
these totals will at least give some idea of the life and 
distribution of this class of moUusca through time in 
Europe, and as Prof. Blake’s first volume only treats of 
the Silurian of Britain, we wish him further success in his 
continued work upon the British Devonian and Car- 
boniferous species, the fossil forms in which require the 
most minute, careful, and detailed study. R. E. 


OUR BOOK SHELF 

Social History of the Races of Mankind. Fifth Division ; 

Arametans. By A. Fcalherman. (Londion: Triibner, 

1881.) 

Ws do not like to discourage a student who has evidently 
a zeal for knowledge, and must have given great labour to 
compiling the comprehensive account of human society, 
of which this volume is the first instalment published. 
But we are bound to say he does not seem alive to the 
differences of value among the travellers* books of which 
he gives a list at the end of each section, and out of 
which he has pieced together extracts describing Jews, 
Arabs, Egyptians, &c. Thus some statement about the 
Copts may be out, of Lane's " Modern Egyptians,” or it 
maybe out of Miss Lot's “Nights in the Harem,” and 
the reader would rather like to know which is which. Mr. 
Featherman writes in his preface : "The facts have been 
selected with critical discernment, and no doubtful or in- 
credible statements are admitted in the text, unless con- 
troverted in a footnote.” Then follows an introduction, 
which begins : " The primeval man did not spring from a 
single stock, or from one ancestral type. He arose under 
varying conditions, and at different geological periods. 
The initiatory forces of nature which caused his primi- 
tive development, existed in the same degree in aB the 
isothermal regions of the earth, and whenever the favour- 
able circumstances were capalue of producing and foster- 
ing into maturity the human animal, there he appeared ” 
&Cm &c. Putting preface and intro^ction together, it is 
plain that the author's critical discernment does not 
enable him to know a doubtful statement when he secs it, 
even when it is of his own making. In fact be does not 
quite know where he is, or a casual look into his volume 
would not show the ancient Egyptians classed among the 
Aramaean or Semitic nations without mention of their 
great physical difference from Jews and Arabs, nor would 
there be found in the account of the Egyptian religion a 
mention of Isis as being Ceres and Proserpine, mother 
and daughter at once. The book deserves a place on rhe 
library shelf, and will be useful to students, especially for 
its descriptions of Druses, Talmud Jews, and other little- 
known minor groups. It is doubtful if its reception by 
the public will justify the series being cmitinued ; but in 
case it goes on, the materials ought to be more carefuBv 
selected, and references given* 


Commercial Organic Analysis, By A, H, AHen* VbL 11. 

(London: Churchill, iSSc.) 

The first volume of Mr. Allen's work treated of oynnogen 
compounds, alcohol derivatives, phenols and addtf ; in 
this second part the very useful and pmetitaJ 
of the work W been fiilly maintained in the dosexb^tion 
tests and assay of the hydn»eaj 
fix^ oils, and fats, sugars, starch and Its isotnerh j 
and tranic bases. &c. The author has omr 
stKted m bis preCwe, all immtloti of dyes and bo 
eoahgM and abhnal ptoducte, on tbb 
that their consideration woulohave inconv * ' 
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cre^iaed tlxe size of the work. This is somewhat to be 
regretted^ as ^ey are matters of quite as much importance 
as ixed dlSi &C., to which a loz^ chapter is devoted, and 
their inclusion would have certainly increased the value of 
the book for all general purposes. 

The chapters on paramns, terpines, and homologues of 
benzene are very clear, and in many cases detailed 
methods of assay, as, for instance, with benzene, anthra- 
cene, &c., arc given that will be found of practical value. 

A large chapter is devoted to the description of 
methods of examination of fatty oils and fats employed 
in the soap manufacture, and the same section also gives 
considerable general information respecting varieties of 
soap with methods in sonie cases improved by the 
author, for the analysis of soaps ; in particular a tabular 
niTangemeixt of analysis of a soap on p. 242. 

Abwt 100 pages arc devoted to the important subject 
of sugars, and in this space we find an admirable con- 
densation of methods in use, both optical and chemical, 
for the detection and determination of the various varie- 
ties of sttgars met with commercially. The optical por- 
tion is prefaced by some short remarks on constructmn, 
and varieties of polometers in use, which might with 
advantage have been somewhat extended. 

All the methods given in this section are up to date, 
and cannot fail to be of use not only to the practical man, 
but to the student 

The chaxrter on the alkaloids is also a very complete 
compilation of methods of detection, &c., that have been 
proponed and found to be reliable up to date. No doubt 
the book will be found valuable as a reliable compilation 
<if methods, &c., as such, saving much time and trouble 
in referring to the original publications. The author is 
an erainenUy practical chemist, and in his preface to the 
first volume seems to deride the teaching of ultimate 
organic analysis” and the ‘‘ringing the changes on the 
everlasting-chloro-bromo and nitro derivatives of bodies 
of the aromatic series.” 

The quality of Mn Allen's production atones somewhat 
for this ebuaition, for his book requires a considerable 
amount of theoretical knowledge to be possessed by the 
user ; and it is very desirable, if we are to maintain a 
position as chemists at all, that the cant about “purely 
practical work ” should cease, and a more thorough foun- 
dation in theoretical chemistry be imparted to students, 
sothatliiey may become reliable practical men, and not 
mere maemnes for manipulating test-tubes. 


the account of the indications given by the sphygmo- 
gram is imperfect, and the deductions drawn are some- 
times, we think, incorrect. From a curve in the upstroke 
the author concludes that the ventricular contraction is of 
a penstaltlc character, a conclusion which would be most 
important if it were correct. But he does not at all take 
into consideration the great probability that this curve is 
due to instrumental error, inasmuch as it does not appear 
in the tracings obtained by Marey's sphygmograph, in 
which the connection of the writing-lever with the artery 
is more perfect than in Dr. Dudgeon's instrument. The 
chief value of the book consists in the description and 
directions for applying Dr. Dudgeon's sphygmograph, 
which certainly possesses the great advantage over other 
instruments, that it is much cheaper, and can be applied 
much more quickly, and with much less trouble. 

A Great Maihematkal Question, By T. Waltelin, B.A- 
(Melbourne : G. Robertson, 1881.) 

A PAMPHLET of 16 pp., with a coloured diagram, the 
object of which is to sliow the fallacy of the measure of 
kinetic energy. It is an account of the old dispute 
originated by Leibnitz, and about seven pages are taken 
up with extracts from Whewell^s “ History of the In- 
ductive Sciences" (vob li. pp. 68-70); Penny Cydo- 
peEdiOj^^WA Viva"; EmycL Brit,^ “Energy"; Balfour 
Stewart, “Heat" (pp. 301-4); and Routh’s “Rigid 
Dynamics " (pp. 260, 263, 270-1), with a reference to 
Todbuntcr's ‘‘Mechanics'* (pp. 210, 211). We would 
suggest, as additional references, Clerk Maxwell, “ Mat- 
ter and Motion" (§ Ixxvii,), and Tail's “Recent Ad- 
vances in Physical Science." Mr. Wakelin concludes : 
“ It will therefore be seen that tlie distance through which 
a body falls during the time of falling, is not a measure 
of the work of the force of gravity during that time. 
This, of course, means that the ordinary measure of the 
kinetic energy of a mass in motion is an erroneous one.” 


LETTERS TO THE EDITOR 

\The Editor dots not hold himsef responsible for opinions expressea 
by his correspondents. Neither can he undertake to retutUy 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications, 

[ The Editor urgently requests eorrespondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing intn^esting and novel facts,'] 


Ni^dtnskfold^s Ardk Voyage Round Asia and Europo, 
A Popular Account of the North-East Passage of the 
1878-80. By LieuL A. Hovgaard. Translated 
ftom the Danish by H. L. Brsekstad. Maps and lUus- 
tmtioBs. (London : Sampson Low and Co., 1882,) 

LtJOT. Hovcaasd, of the Danish Navy, was one of the 
moait e^cient members of Baron Kordenskjdld's well- 
selected staff on board the Vega, When he returned from 
the remarkable voyage, be very naturally felt impelled to 
tell hk eotmtrymen how he had fared and what he had 
seem This he has done in a pleasant and popular style, 
to some extent the material collected by his 
chief. Lieut. Hovgaard, while dealing mainly with its 
lighter aspects, gives a fairly complete sketch of the 
The traittlaliofii is well done, and the translator 
deserves ^cial ciedlt for the inteligiM way in which he 
hai^ rendeied Ruswan names. Ttm ^ilhtatrations are not 
^ very high madk. 

Affirstoy and Ust as an Aid to 

«f ioiM mvim. to beskanen, u it 
^ •""*^“^*^1 Iwttniction in tfae «u«f tbe iaKtniment, 
mw., Ill* iiiMK, j» onarilcH^wrin^ 


The Existence of a Voice in Lizards 

The letters on the exi^^tence of a voice in lizards, by M. 
PasCoe and S, P. Oliver, in NatuRR, vol. xxv. pn, 3a, 1 74, 

f ave me much pleasure, being a confirmation of observations 
rst made and published by myself in 1874, but doubted in 
diflfetent quarters. In uiy paper, “Zoologische Studien auf 
Capri, n. Lacerta muralis coerulea, ein Beitrog zur Parwinachen 
Lebre, Leipzig, Engelmann, 1874" (p. 30), I have laid down 
the result of my ol)servations, in the first instance, concerning 
the habits of the bluish-black wall-lizard, lacerta muralts 
cmruUay discovered by me on the Fai-aglione rock near Capri, 
and subsequently on those of other wall-lizards. There, I say : 
“ To the hormlessness (or fearleiisness, mentioned previously) of 
the blue inhabitant of rocks-— murtdis tocrulea^l ow'e 
the dttopvery of the animal’s intonating capacity, a peculiarity 
geaeratiy asccibed among reptiles to the geckoes and chamaeteons, 
but never obaerved fe wall-lizards till now." 

One smamer-day 1 hvard In the room where I kept a cage of 
littzdaa pecttliar similar to the piping of a nestling, only 
sofeer. Having IktenM attentively, I was surprixed to find it 
procttedkig feom the throat of one of my m«^ blue lizards. 
Lfiistmiy nsstiiig on ft stone, the animal repeated the sound 
ft dtfHH thuie^j perhaps at intervals of about a quarter of ft 
each tfeie opening its mouth a little way. For several 
ccNueofttfee weeks 1 noticed the eome kind of voice in other 
ind farIrtWik of both eexes, after which period I did not heat 
it fer UMlIis. A series of these calls were taken down by 
me few ear ; X give them here : “ chri, bsehi, rSi, bt, beclkift." 
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.Aoiong these slightly protracted notes the ch, scb, i, and ii 
predominated. As to their possible meaning I am still in the 
dark; I was not even able to discern whether they were to 
express a sensation of pleasure or comfort, pain, or passion. 
The animals seemed to be in quite a normal condition. As I 
shall relate further on, I overheard afterwards a common wall- 
lizard of Capri, grown blind by conjunctivitis, in the act of 
producing the same sounds. 

After it had tieen attempted to reject my statement';, without 
any reasoning, indeed hy declaring the voice described by me to 
have been the effect of a rheumatic affection of the mucous mem- 
branes, which the Italian lizardis had contracted in our cold 
German climate, I happened to hear the same sounds from a 
lizard under circumstances wholly excluding every supposition as 
to its being an abnormal voice, 1 have shortly communicated 
the fact ia my paper " Uutersuchungen iiber das Variiren 
dcr Mauercidechse, cm Bcitrag zur Tlieorle von der Entwicklung 
aus constitutlonellen Ui^acben, sowie zum Darwinismus,’' in 
TroscheVs Archiv fiir Natur^.schkhie^ xlvii. Jahrgang, 1881, 
and separately in Nicolai’s Li!>rary, Berlin, 1881 (pp. 66-68), 
1 quote the following pabsage \ — 

**In 1877, having ordered a man to search the middle 
Faraglione rock for lizards, I waited for his return in a little 
boat at the foot of the rock. After a w'hile, the man came down 
with a numljcr of captured lizards tied up in his pocket-handker- 
chief. I was going to take a specimen of Lacerta muralis 
coeru^ia— Carruksems which he had just released, in my 

own hand, when it uttered repeatedly, in swift succeshion, a 
series of very sharp tones, sounding like 'bschi,' and reminding 
me of the hoarse piping of a mou-ie or a young bird.” 

Moreover, 1 mentioned that t>uge^ already tells ub of Lacerta 
Edwardsiif a little lizard peculiar to the shores of the Mediter- 
ranean, that it is apt to utter a .sound resembling the creaking of 
a Ccrambyx. And he further reports that Lacetta ccellata, a 
large lizard of the south, when angry, will expel it.s breath .so 
vehemently that a .sort of voice is produced. And M. II. 
i*andots, of Mlinster, at my request, informed me last year that 
Lacerta vifidie was able to utter a dbtinctly hissing or blowing 
sound. These reptiles on being apj roached on a hot summer 
day, would rush furiously at their enemy, at the same time making 
use of their voice.s so that they were distinctly heard. 

Excepting the few instancc.s above mentioned, in which the 
existence or voices in lizards has been observed, 1 am not aware 
of any corroborative evidence preceding that discovery, a circum- 
stance which is easily explained by the general taciturnity of the 
animal, which Inil rarely makes use of its voice. 

On tlie other hand, the 7 'atoya DouglasU^ a kind of lizard 
living near the Oregon Lake, w]\en irritated, hUses very 
audibly. In like manner are the Iguanas reported to hiss and 
blow on being caught. Th. Eimkr, 

Professor of Zoology in the University of Tubingen 


Sea-ahore Alluvion— Langley Point 

Tins spit of shingle, thrown up under the lee of Beachy 
Head and to the eastw'ord of Eastbourne, is formed, like Dunge- 
neso, to windward of what was anciently a large tidal estuary 
forming Pcm.scy or Pevensey Haven. At the Roman period the 
mound on which stand the ruins of the castle, was washed by i 
the sea. The windward supply of shingle forming this ness I 
came from the beach at Brigmholmstoue, a fortified town below 
the cliff, in Elizabeth^s reign, on the site of the chain pier, gra- 
dually undermined by the sea, and not wholly destroyed until 
the end of the last and commencement of the prc.sent century, 
and the growing out of Langley Point is coincident in time with 
the destruction of the Brighton beach as its subsequent retreat 
and decline are coeval with the rapid increase of Dungeness to 
the leeward. In effect, Langley Point in 1736 projected three- 
quarters of a mile further into the sea than at present, and it is 
U curious fact that the breakw'ater proposed by the Harbour of 
Refuge Commission of 1840, parallel to, and one mile from the 
shore in Eastbourne Bay, opposite tlie ** Wish Tower” ^lte end 
the Grand Redoubt touched at the north-cas; end of its eastern 
^ant the low- water line of 1736, as shown by the surveys of 
Hesmaretz, the well-known ordnance >utveyor of that period, 
but situate in three to four fathoms <.f water In 1840. This is ! 
a striking illustration of the amount speculation respecting 
•ay increased area of anchoi^e to be ol>tajned and maintained j 
by •rtificial works in the vicinity of these shingle moles or in- >1 
closing recessions therein. In Desmaretz’s time the bays west 


and east of this formation, viz. Eastbourne and Pevensey buva, 
like those now at Dungeness, must have afforded cousidemble 
shelter with three fathoms or water, now, however, reduced to 
one, and the area of shelter correspondingly curtailed. 

Dummer^s plan of 1698 show's that then the haven was open 
up to the castle, with the site of an old outfall about one mile 
west of the then entrance, which bad been deffected eastward by 
the travelling shingle, and about this period, from its becoming 
constantly blocked up, the land-owners appear to have taken 
steps to render the drainage permanent by placing a sluice and 
trunk at the entrance, so that the haven has lapsed into a marsh 
sewer or drain. 

A reference to well-knowm maps shows that this Ness must 
liave advanced .'icaward up to a certain period, at the rate of ten 
yards per annum, when, however, the western supply became 
greatly diminished by the old Brighton l)each being gradual W used 
up, the subsequent diminution and retreat of this point afforded 
material for the continued increase of Dungeness to the leeward 
of it. 

From 1724, downwards, the recession of the point has averaged 
over certain terms a rate of from seven to ten yards per annum, 
entailing the abandonment of several of the Marteilo To\ver^ 
which fringe this portion of the coast, as well as the west fort at 
the Point, dismantled forty years back, also constant expenditure 
in heavier and deeper retaining walls in front of the fosse of the 
circular redoubt, at its western extremity, to check the repeatetl 
local encroachment of the sea. 

It results from this continued recession of the shore that the 
works at the circular redoubt form an advanced point. In the 
early part of this century the shore in front of this work was 
much more seaward, and m front of particular Marteilo Towers 
in Eastbourne Bay it has retreated over certain terms of years at 
the rate of one yard per annum. This is shown by the known 
distance from the towers to high-water mark at the time of their 
construction. The waste since the erection of these towers has 


been mainly westwai'd in Eastbourne Bay, accompanied by a 
certain local increase for a short distance to the eastward of the 
Point in Pevensey Bay, a similar result to that expertenced at 
Dungeness. J|i 

From Dungencss to tSmgley Point, a stretch of thirty miles, 
except where intersected by harbour mouths, there is an tm- 
interrupted belt of shingle. Over the last century an elongation 
of the ea<»t point (Dungeness) appears to have consume the 
western surplus supply, as £>hown by the corresponding eetreat of 
the western (Langlev) point. The intermediate belt has with 
less Auctuatlon been driven more landward, show^ that a 
littoral wasting away from wave action at one point U balanced 
by a correspondii^ increase at another. 

The plan by Grenville Collins, 1693, shows Pemsey Haven 
clearly deffned with two arms or branches, and a considerable 
entrance, but contains no notice of such a projection as Langl^ 
Point. The topograpWcal survey by Yeakel and Gardner, I?78, 
a well-executed map to a scale or two inches to the mile, shows 
it stretching one and a quarter mile into the sea in a south- 
easterly direction. Of course the accuracy of the rates of 
progression and retrocession given above are based on a com- 
panion of Desmiretz’s surveys with those of recent date, and 
depend on the character of the former. Ibe remarkable changes 
in the coast-line along Eastbourne Bay, its small depth, theliStle 
protection afforded by Beachy Head, and the eastward move- 
ment of Langley Point, ore, as in the Dungeness case, atgn^ 
ments against artificial works in either of these bays. 

J. B. Redhan 

6, Queen Anne's Gate, Westminster, S.W., April 29 


Colour Perception 

Mr. Hanna v’s explanation of the colours observed In Ms 
dark rooms, seems quite in accordance with orthodCx seteueev 
It is not the explanation I should myself offer, but as that W01& 
ocou{^ too much space, and as I am conscious X should ciu(Ty 
the public with me, I refrain from entering ou it. 

What I do object to is the notion apparemly by 

Mr. Hannay, that hie attempted explanation of this 
nomenon, explains also the experiments In the 
colour I showed him. HoW can iMs ekplAm fact T < 1 ^ 

show in the si>ace of a few inches, from mixture of 
white alom, a dozen difhtrent colour! side by side, As 

clear and bright as if painted? And how does ik l!hn 
fact, that using the exact same pirop^tlon of bU^ 
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«b 4 working nt the same sp^d, the motion to the one hand wiU 
produce and when reversed^ blutf Mr. Hannay also 
xecnui to Imply that the colours of my experiments to be seen 
well, should bt looked at passively or without keen attention. 
On the contrary, the more light thrown on them, and the keener, 
fresher, and younger the eyes of the observer, the more brilliant 
are the colours, and if a boy of ten or tw elve ^ars old, who 
ncfrer saw anything of the sort before, be called in, he will 
describe them better than grown people. 

Scientific men have hitherto considered it a sufficient explana- 
tion of these experiments to ^ay the effects are ** physiological,^' 
as if colour were ever anything else, NSwton says, speaking of 
€0Umr«d that he uses the term merely to suit the under- 
stand!^ of the vulgar, as they are nothing but a certain power 
and disposition to stir up a sensation of this or that colour. 
Prof. O^en Kood again classes these as subjective colonrv, a 
word which, if it has any meaning at all beyond a very limited 
one, can have none with reference to colours which remain (ter- 
manent so long os the machine is in motion. 

;t 7 , York P^e, Manchester, April 22 Kapibk Smith 


How may Clouda consisting of Liquid or of Frozen 
Water be Distinguished ? 

In Nature, vol. xxv. p. 529, M. de Fonviclle asks my 
opinion as to what observations may be made in a balloon to 
discover whether In a cloud whose temperature is below zero the 
minute particles of water are liquid or solid. 

There may be difficulties in the way of deciding by direct 
observation of the form of the particles, whether they are globules 
or crystals. But since H, B, dc Saus^ure, a century ago (“ Essai 
bUr rHygrom^trie), by means of a single lens, could distinguish 
in the air over heated w ater, globules of condensed water of 
different size, greater ones which appeared to him full, and 
smaller ones which he regarded as hollow ; and when in more 
recent times A. Waller {Philosophy J^ansactmts^ 1847) could 
make his *^microHCOptc observations on the so-called vesicular 
vapour of water as existing In the vapours of steam and in clouds, 
with the result that he denied the exit tenceof mist-vesicle^^, 
it seems possible that by means of a magnifying instrument the 
form of uie particles suspended in the air can be recognised. 

A sure evidecco, but obtainable onlv under favourable circum- 
stances, that the particles forming a cloud are ice-crystals would 
be the observation of the halos of 27 !^ and 46° radius and of para- 
helions as produced by the cloud. Hermann Kopp 

Heidelberg, May 3 


On the Conservation of Solar Energy 

Dr, Siemens’s theory of the constitution of the sun Implies that 
there is an absorption of solar rays constantly going on m space. 
If this is so, space cannot be perfectly transparent. 

An astronomer of the early part of the present centnry— I 
think it was 01bers--came to the tame conclusion, though from 
different reasons. He found that as the space-penetrating 
powers of the telescope is increased, the number of htars that 
Decome visible does not increase so rapidly as it would if they 
evenly scattered through space, and if space w ere perfectly 
banspar^t ; and he concluded that most probably space ii not 
pcdectly transparent This, how ever, is by no means conclusive, 
because it Is possible that the reason why the number of stars 
thikt iMtdine visible does not increase as it Ought to do on the 
suppbrifion, is that the number of stars in the univeri»e is limited. 

ToseTh John Murphy 

Old Forge Dunmurry, co. Antrim, May 3 


CYCLONES^ 

, n. 

I N mx former attiele we dwdt; on the deductions arrived 
, * at by the author from a ctmaideratlon of the mecha- 
jtidu of cytlones. Wc will now proceed to examine 
♦oisikt itueh themotical rdadona afo coitoboratedi b)' the 
of dfa^rvation. The resirita of obaervation utilised 
^ smthior comprise those of mt Rev- W. Clement 
^ *‘law8, of ^nds^; those of 

il IlMffttchiB for th« tue of tb« 
dUU, and Tonutdou. By 
ewa^ xs. 



Prof. Loomis, deduced from a study of the U.S. Sign^ 
Service charts ; those of Dr. Hildcbrandsson, with re- 
gard to the upper currents from an examination of the 
Danish synoptic charts ; those of Capt. Toynbee, from 
a study of the Atlantic storms ; and lastly, some con- 
tained in a recent work on the hurricanes of the 
Antilles, by Padre Vines of Habana. Mr. Ferrel at the 
outset pointedly remarks that for a mariner to be able 
to make use of the laws deduced from a study of the 
theory of cyclones, not only a knowledge of such laws is 
requisite, “ but likewise of the normal states of the wind 
and of the barometric pressure in all parts of the ocean 
and at all seasons of the year, unaffected by the abnormal 
disturbances of these progressive cyclones ; since with 
a knowledge of the normal conditions of the winds and 
of the barometric pressure at any time and place he can 
perceive the first indications of the abnormal disturbances 
which are the forerunners of these storms, and so can be 
on his guard, and then with a knowledge of these storms 
or cyclones, he can generally avoid at least their most 
dangerous part.” 

With regard to the first result from theory, viz. the 
general incurvature of the winds in a cyclone, which was 
formerly altogether denied by the cyclonists — so-called — 
Reid and Piddington (not Redfield), or inordinately mag- 
nified in every case by Espy, and other upholders of the 
radial theory, there seems to be no doubt from the results 
of observation here given, as well as from others not cited 
by the author, that the wind deviates to a considerable 
extent from the tangent to the isobars inwards towards 
the low centre. Moreover, in accordance with theory, this 
inclination is greater at inland stations where there is 
more surface friction than at or near the sea when it is 
less. Thus Ley found the inclination to be about 39'' for 
inland stations, but only 13'' for those on the coast. This 
difference between the inclination at sea and on land may 
perhaps account for the tenacity with which sea captains 
still cling to tte notion that the wind blows in circles 
coincident with the isobars ; since it is precisely at sea 
where the incurvature should theoretically be least. The 
increase in the inclination corresponding to a decrease in 
the latitude is likewise borne out by observation, Thus 
from Ley's observations, which embrace North and South 
Europe, the mean inclination to the isobar is about 35®, 
from those of Capt. ToyiilDee on latitude 50° it is 39*^, from 
those of Loomis nearer the equator in America 47^,^^from 
those of Padre Viftes in the Antilles 45®, and we may add 
from some in the Bay of Bengal, mentioned by Blanford, 
about 42®. 

It is thus pretty evident, as the author remarks, that 
“though the horn-cards of Piddington based on the 
strictly circular theory of the winds may still be used at 
sea in high latitudes without great error, yet neaitr the 
eq^uator they must become more erroneous, and entirely 
fall at the equator if cyclones could exist there.” Mr. 
Meldrum, of Mauritius, as far back as 1867 drew atten- 
tion to the disasters which resulted in consequence of 
vessels having estimated the direction of the centres of 
cyclones according to the rules of the circular theory, 
and since the publication by M. Faye of his “ D^ense de 
la loi de temples, ” has strenuously opposed the resusci- 
tation of this e34>loded doctrine. He has aho lately 

f iven an admimblc proof of the truth of the incurvature, 
y publicly announcing when the wind, in a c^lone on 
March 21^ 1878, was from the north-east in Mauritius, 
that thw centre of the storm was not to the north-west- 
ward accord!^ to the circular theory, but to the west- 
south-westwarch ahichwas afterwards found to have been 
the case* 

h is a manifest duty therefore which mankind owes itself, 
if the dangers of the sea are to be minimised^ that the 
amount of inclination of the wind to the isobar should 
be detatmined by observation in different seas and for 

* Borne of theee ineludcd very gemle vdnde. 
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dilGftrent latitudes, in order that the navigator may be 
»ble to modify his rules accordingly, and so avoid such a 
fatal error as that of running gr^ually into the centre 
of a atorm, which a rigid adherence to Piddington’s rules 
would be certain to entail 

So far we have not considered what effect is produced 
on the incUnation by the progressive motion of a cydow. 
Were a cyclone regular in form and stationary, in- 
clination should obviously be the same at every point on 
the surrounding isobars. When, as is generally the case, 
it has a progressive motion, this — on the supposition that 
it is mainly due to the general motions of the atmosphere 
— -should, by a simple application of the parallelogram of 
velocities, alter not only the velocity but the direaion of 
the indowing winds, increasing their inclination in the 
rear, and diromishing it in the front part of the cyclone. 

This conclusion tallies remarkably well with the ob- 
servations of Padre Vines in the Antilles, where the 
cyclones travel westwards, as well a^s with those of Prof. 
Loomis in North America, where they travel towards the 
east. When we come to Europe, however, a remarkable 
exception to this rule occurs, since here the inclination 
is XAVtch greater on the east or front side (especially south- 
east) of a cyclone than on the west or rear sidc.^ The 
author attempts an explanation of this fact on p. 40, but a 
better one both of this and of the equally enormous 
though opposite difference found by Loomis between the 
inclination in the rear and front parts of cyclones in the 
United States, which can liardly oe altogether due to the 
admittedly sniall velocity of the general motion of the air 
over America from west to cast is given by Lieut Spindler, 
of the Russian Navy, in a recent nund^r of the Reptr- 
torium^ where he considers it to be mostly due to the 
friction encountered by the wind on the Continental side 
of cyclones, increasing the inclination in the west and 
therrfore rear part of the American cyclones, and that in 
4 he east or front part of the European cyclones. 

K the general truth of the difference between die incli- 
mtion in the front and rear of cyclones at sea, due to their 
progiessive motion, be admitted, the case of the poor 
navigator becomes still more complicated, as in addition 
to considering latitude, distance from the centre, and 
velocity of the wind, he must likewise consider in what 
quadrant of the cyclone he is situated, since the direction 
of the vortex with reference to that of the wind, is so 
different in different quadrants. Fortunately it is just in 
front of a cyclone — the most dangerous position for a 
ship to be in—where the old circular rules are least at 
fault, since it is precisely here where theoreticaliy the in- 
clination should be least. 

With respect to upper currents, the results derived 
from theory are remarkably confirmed by thoac 
observation. In general, since the air flows in towards 
the centre bdow, it must flow out from it above, aad also 
somewhat across the current which flows below, so that 
if we stand facing the wind at the earth^s sur&ce, and at 
no very great distance from the low centre, the upper 
current should almost invariably flow from some pom to 
our right. This agrees with observation, since, acced- 
ing to Cement Ley, the average direction of the upper 
ciwTents is 44^ to the right of the direction from which 
the strrfece-winds blow. The general condusion arrived 
m by Mr* Ley regarding upper currents, that they **iimni- 
fem. a centrifrig^ tendkicy over areas of low pressure, 
and a centripetal over those of high/' is identical with 
Hiat amved at by Dr. Hildebrandsaon, and with the 
authtar's theory as far as it applies to ordinary, or as he 
calls them, warm-centred cyclones. 

Cold-centred cyclones, to which we alluded in our 
previous article do not seem to have ton identified by 

* la the l»orehHintft( quaUnint rh« inclketLon aocordlng to U on^y 9*, 

while m die «4»th-«09t it Ik 

^ t7«b«r div Abhftnawhch der SUirke oml Richtung dM Windw von der 
GrOnne vnd Riohtung des Gfadient^in un den Ktisten ties fialtischeji iUeeres. 
'*R«p. ftb Met , tom, vii. No 5 , St, Petcriburg. rRSo. 


the author except in a stationary form surroimdto flbber 
pole. The observations of the tifiper currems wherto 
made indeed argue powerfully against their oxieteftoe at 
a£l in the progressive form; since in thdr case l 3 ie t^ 9 per 
currents should flow in towards the low centre^ accom- 
panied by a gentle outflow bebw, a state of dimgs 
metrically opposed to all present experience in connection 
with a central area of low barometer. 

The author next discusses the e£frct of the geiieral pro- 
gressive motion of the atmosphere on the upper currents, 
which is similar to that on tlie lower currents, but larger in 
consequence of its increase with the altitude.^ In winter 
when the progressive motion is theoreticatlly lEki|^ tfaen in 
summer (Part L), the upper currents in our region should 
in nearly aM cases move from some westerly PoinL ac- 
quiring their greatest velocity on the soutli side of the 
low centi'e. In summer the directions should be more 
variable, and the wind's velocity less. Observation verifies 
both these conclusions; thus Qement Ley found the 
greatest velocities of the upper currents, such as 120 miles 
an hour, to occur generally in the winter, when the cyclone 
centre was to the north or north'^st, and it was travelling 
eastwards. On the other hand the cases in which the 
upper clouds were found to be stationary most commonly 
occurred in summer, and near the centre of areas of high 
pressure. These facts, both as regards, the strengtfh and 
dtrectiou d the upper currents, are confirmed by Prof. 
Loomis's observations of the win^ on Mount Watshtngton. 
The author then proceeds to show how the upper currents 
may be employed to indicate through the mranm of their 
visible accompaniments — the cirrus clouds— the approach 
and direction of a distant cyclone ; a point most viable 
to the seaman, who cannot command a daily weather 
chart. He says : “ The almost universal precimor of a 
distant storm is the app^ance of more ciirus-douds 
than usual, not only dicing from those ol tbe general 
currents in form, but also in tM direciim of the awents 
indicated by those clouds." 

In low latitudes, where according €0 theory the upper 
and lower currents are more neariy radial to and from 
the centre respectively, tbe direction from which tlwe 
clouds come, especially while the storm is still at some 
considerable distance, is found to mdicatc very nearly 
the direction of its vortex. In higher latitudes matters 
are more complicated, since the cursenta oxw more tan- 
gential, the upper currents flowing aaiioyclonicatty at 
great disUnces from the centrev hut ewen toe, the ob- 
server will not, M a vole, be for wrong accaeding to the 
author's diagrams, and those of Clement L^, if he pbees 
the centre at the appros^hing storm a Mttfo to tbe sight 
of the direction from whfck tire dims advmms. 

Regarding the existence of an anti-cyekiBrih eoimectfon 
with every cyclone, and the broad anntdns of In^ baro- 
meter with Ha maximum at the dividing linut between 
them, the author finds ample confinnatoxT evidence; 
though from tbe ihet that the depression at the Cfintre Is 
more marked than the rise of pressure near the boito of 
the cyclone^ the latter is often so masked by dther ktegn- 
larkies as not to be readily discernible on a synoptic chart 
In our own islands, where wefrequenUy encounter flntring 
of small cyclones travelling over us from the Atlantic, tns 
barometer rises briskly after the passage of each low cenire 
only to warn us of the approach of its successenv frtan 
whence no doubt arose the old maxim, ** Quick rise after 
low foretells stronger blow." The author nrentions that 
the approach of the htnricane <rf Septenfoen Ifljrj, was 
indicated at Havana by a sudden rise of ftie Wtotor, 
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wivtfe tlae cyclone yet at tke Windward iBlands, about 
laoo miles distant. 

A suddea and aimomui rise of the barometer thus 
cpastituteft aa important a wanung to a navigator as a 
similar lall^ or a band of cirrus-cloudy only to be able to 
make effective use of this danger-signal he ought accu- 
rately to know the normal height of the barometer where 
he iS| and at the time of year. The author shows how 
this may be done in Part w4tere he has constructed 
chartfty based on a large series of cd^servations in the 
northeha betnbpheie, showing not only the curves of 
mean annoai pmsute, hut also those which represent the 
ooeffident of annual inet|uality. From a simple equation 
tnwtdving these two eknamtsy the nennal pressure at any 
time and place can henpprmftBMtrn^ mckooedy nsd hance 
the amount of abnermahty delesmiiied. 

The aulihor next applies the cyclone theory in exfdana- 
tkm of the variotis ineqaaliti^ of bexometric pressurty 
whkh are observed en the same latitude in different 
kmgitudns. These iaeqfuodlitiies he cnesiders to he mainly 
dependent on the deviadena of the mean tcaapcraitttnc 
(atuujAl or monthly) from the mean of all loi^^udes, 
which be dvts in a tahi^r inm for every fifth degree 
of latitude and every tenth degree of longitude in 
the ttorthevn hemiapher^ by means of interpolation 
from the obscrvaiioas duKnmied in Part L From these 
tables it aippcars that in arfditinn to, and superim- 
posed upon, the general system of two polar cyclones 
due to the norm^ didBferenccs of temperature between 
the Equator and the Pedes, we have throaghoot 
ynsci and more eimaciayy in the wmter, the conditioas 
fiar tne existence m a lar^ fixed warm-centred cycloofe in 
the North AtlaatiCy wbh its cesttre near Iceland. The 
toaxometric pressure should conaaqueatly be lower here 
dian the mean of thn telteude taken round the globe. 
That thin is the case is woUdmown, and also that dm pre- 
vhtace of SRintthrwesI winds in thtne klands is due to oar 
geoexnHy lying on the sonth-esot ei^e of this nearly jw- 
petual cyclone. A sioailar cychme similaeiy prodao^ lies 
m the North Pacific. 

Two comsponding regions of abnormally low tern- 
fMtatanr lie one on the east side of Asia, and the 
edter on the east side of Amerteay which, accordisg: to 
die author’s theory^ ^ould give rise to cyclones with coki 
As a matter ef hicty howevnc, these conditiDiis 
ate iottad to he comptetely reoersed ; the pressure heuag 
ahove the awetage, especiady ka wmter, whew the tem- 
ptetetare-gradiffiis are ateepeVr and tbrretece, tecardmg 
to the omoe'e views, the eydoak coaditioiis should be 
aamt doteloi^ ; while the motion of the ait at the sadoce 
hi ate icyt^aic, and outwaeda fxotn dm r^lon of greatest 
nieeite cold* 

TJhe Iniat aadsfaetD^ pate ef the aatbor^s misk m dmt 
whfe b reitees to these cydones whh cold centres^ Their 
nec'teiisteafie hi dm p ro gtea eive term is adnuttod^ aad 
wheiethey shrudrt oceiw aecetding to theory in a skatioB- 
aey teeasi they eve ateahiy abu^ esc^ in the two 
eteihattpoter cyetenen H is posethtef bowever, that they 
te # ho hte dtmed^ tbmiih ^ & owdtfied term, and hioldng 
ikmeewted heoemetme depreimn af ate 

teetentawl ^^wsmer aadeydoSKs/’ which tisuedy 
eoateide with asete of great cold, and whiohy whde they 
exhibit at thh earth’s autface an anticyclonic eittfiew 
oia^ are ted abwee a eaxtaia kwel by a cyclonic 


tite^y^ teniptediffteteiiB^ ahtete it mi atenoat twftdling 
tesiMipmmete ttf cychmes, theetdlkte, whUeadtrutsteg its 
tehpMe id mehateMi a^mlonc ateea once 

^ fiwrcw e^bich ogecete amcaever vapomr is 
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barometer, and is not the principal cause of their forma- 
tion or of their progressive motion.” 

The last chapter of the author's work which rdates 
to totsadoes, waterspouts, and hailstonns, has already 
been referred to In a apednl article in NATt^iM, 
and it only remains ter us to observe in conaection 
therewith, that while tornadoes differ apecificaUy in 
many respects from cydeaee, the cxuiditien of the eit- 
mosphere in the latter ts esauumtly fiavouvable to their 
production. To this circumstance, according to Fevrel, 
may be attributed the occiuNnce of sudden blasts of tor- 
nado violence in the middle of cyckaies, accompaiaied by 
a rapid oscillation of the wind-vane, it is these sadden 
which do the mam damage in such caees, since, as 
might be expected, the velocity of the wind increases 
saltum where the gyrations of the tornado and the 
cyclone coincide in direction. They are found to occur 
more on the cold or clearing-up side of a cyckHne, which 
Ferrel explains to be due to the cold uppee steata over- 
lappiag the warmer central part of the storm, and thus 
promoting a condition of vecikal instability of ^i- 
iibrium in which tornadoes are generated with facility. 
Viewing the work as a whole, Mr. Ferrel may be 
congratulated on having presented to the world a memoir 
of such luminous research as well as practical utility. 
When we compare it with the numerons other crude 
treatises and hypotheses evedved during the past half- 
century on the same subject, which have not only brought 
the science of meteorology into ridicule, but eacasmbered 
our libraries, we feel a deep sense of mef at finding the 
question dealt with by a mathematician of more than 
ordinary ability, and one who does not shrink fnom 
tackling the real difficulties of the sublet He hen for 
some tune been known by his writing on hydxodynamtcal 
Questions of great importance, e^^Uy those applying to 
the general motions of the atmoi^here. The netete work 
will go far towards placing him ia the very front rank of 
physical aad theoretical meteoxologistav The deductive 
method has been fairly appked thr<^bout to the equa- 
tioiis of motion, and Ks success will do anach towms 
counteracting the too prevaleat tendency at the psesent 
time to induct from every solitary phenomenoi^ or experi- 
ment, to some otherwise baseless hypothesis. If the author 
has not accotnsied for all the peculiarities of cyctenes, he 
has at kast shown that the views entertatoed by the lending 
meteoTolofists regarding their fonualkm, characterise, 
and general moveaaeiits accord wish thehr iWBchaincai 
theory, and that the aourcies of OMtgr ordinarily aosomed 
to act, such as heaa, gyavitattoa, ai^ temsirial votteum, 
are sadicte, wiiteote baring seceu^ to anvw^hypo- 
theate touaded on aecae uakaawa teatecon el etoctcictty. 
Tha vahnhte practical hints and sugfeamd modifications 
Q# adstfsig ndte wifi do nmeh to amevt diuteom at aca, 
the mam ptirpmc, doubdesa, for utetch the weak was 
designtd, white its thwou^nete and enteprehmsive 
<teaia£iiar wtIL uuterhaiy hdp to advance oar knowledge 
of a nmtsosv vhkh in one term or anetoer comprises 
afanost every csmdhten of the aemosphese mchsded under 
toe term weather.’^ Dotjouas AKCHittaui 


ON PHOTOGRAPHS OP THE SPECTRA OF 
THE NEBULA IN ORIOm 


OOR kbote eightooa mwitl i fi I have boen givuig auen- 
A rion to Iho nebute k Orion witotwo obiacts » view, 
ikst to ascoitoin whtihar any chaages me taking atece in 
that body by tonldtif a aertea of phategragtos to ite com- 
paiedltiritefiteite wtith a rioafiarfories; amd secotid,,to 
jteetogr n jdi ton SMCtnam of ibe asteuk ia uariona parts 
so aoto attewhatom any now toiaacoidd be teoadf and 
ateo whether the ccsnposirimi n turifona throt^bMtt. 

An to the fisst of these ofatects I have reoeotly site- 
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tended in taking a very fine and extensive photograph of 
the nebula containing most of the delicate outlying parts 
^hich were not in my earlier photographs. This is in the 
hands of the photoUthogiapher now and will shortly be 
published. The experiments have been very difficult be- 
cause an exposure of more than two hours in the telescope 
has been necessary, and an exceedingly minute motion of 
the stars relative to the sensitive plate will become apparent 
on account of the high magnifying power (i8o) employed: 

In carrying out the second object two contrivances 
have been used ; first, a direct- vision prism in the cone 
of rays from the objective before they had reached a 
focus, and second the two-prism spectroscope with which 
1 have taken photographs of stellar spectra for some 
years past. 

During the month of March I have made two good 
photographs with each of these arrangements. Those 
with the direct- vision prism, without a slit, have of course 
demanded that the image should be kept stationary on 
the sensitive plate throughout the exposure, vU. two 
hours, and they are as difficult to get as good photographs 
of the nebula itself. On the contrary, those obtained with 
the slit spectroscope do not require the same steadfast 
attention. 

The results derived from these photographs are inter- 
esting partly from what they show and partly from what 
they promise in the future. A number of photopaphs, 
under various conditions, will be needed for the full 
elucidation of the subject. 

The most striking feature is perhaps the discovery of 
two condensed portions of the nebula just preceding the 
trapezium, which give a continuous spectrum. At those 
places there is either gas under great pressure or li^id or 
solid, I have not been able to detect any stars of sumcient 
magnitude in these portions to produce this effect either 
in my photographs of the nebula or in any of the well- 
known drawings of this object It seems to me also that 
the photographs show evidence of continuous spectrum 
in other parts of the nebula. In these respects the con- 
clusions arrived at by Lord Rosse in his memoir 
Trans. Royal Society, June 20, 1867, p. 70) are to a certain 
extent borne otit. 

The hydrogen line near G, wave-length 4340, is strong 
and shai^ly defined ; that at wave-length 4101, is more 
delicate, and there are faint traces of other lines in the 
violet. Among these lines there is one point of difference, 
especially weu shown in a photograph where the slit was 
placed in a north and south cPirection across the tra- 
pezium ; the Hy line, X 4340, is of the same length as the 
slit, and where U intersects the spectrum of the trapezium 
stars, a duplication of effect is visible. If this is not due 
to dickering motion in the atmosphere, it would indicate 
that hydrogen gas was present even between the eye and 
the trapezium. I think the same is true of the Hd line, 
X 4101. But in the case of two other faint lines in this 
vicinity, I think the lines are not of the length of the slit, 
one being quite short and the other discontinuous, tf 
this observation should be confirmed by future photo- 
graphs of greater strength, it might point to a non- 
homogeneous constitution of the nebula, though dif- 
ferences of intrinsic brightness would require to be 
eliminated. 

The April number of the American Journal of Science 
contains an account of a photograph of the spectrum of 
this nebula taken by Dr. Huggms. 1 have not found the 
line at X 3730, of which he speaks, though I have other 
lines which he docs not appear to have photographed, 
l^his ixm be due to the fact that he had placed bis slit 
on.a diderent region of the nebul^ or to bis employment 
of a refiector and Iceland spar prism, or to the use of a 
different swisitive preparation. Ncvjertheless, my refer- 
ence spectrum extends beyond the region in question. 

As illustraring the delicacy of working required in this 
ttsearch, it may be mentioned that in one of these photo- 


graphs the spectrum of a star eff .the tenth magnitude is 
easily discerned. It is only a short time since it wtka 
considered a feat to get the image of a ninth magnitude 
star, and now the light of a star of one magnitt^ less 
may be photographed, even when dispersed into a 
spectrum, 


EFPJNG FOREST 

O N Saturday last, May 6, the Queen declared free 
to the public the ^600 acres of open land to the 
north-east of London, known as Epping Forest The 
history of the rescue of this magnificent tract, so long the 
favourite resort of London naturalists, has been told many 
times since the Corporation of London took up the ques- 
tion, and by their well-directed efforts not only checked 
the encroachment of rapacious land-owners, but restored 
to the people about 1000 acres of forest land that had 
been illegally inclosed. The total cost of this philan- 
thropic movement may be estimated at nearly half a mil- 
lion of money, and the Corporation has deservedly earned 
the gratitude of aU Londoners, and more especially of 
those lovers of nature who have for long been in the 
habit of regarding the Forest as a preserve from which 
they could obtain materials for their studies. It is a 
common complaint with our natural history students, that 
the open spaces around London ore gradually being de- 
stroyed as the pressure of population necessitates increase 
of buildings in the suburbs, so that the presei'vation of 
this large area is really a matter of considerable scientific 
importance, and as such will be regarded with satisfac- 
tion by the readers of Nature. Fortunately for natu- 
ralists, the Act of Parliament declares that the woodland 
tract under consideration shall be kept as far as possible 
in its natural aspect.” There has thus been secured to 
the public at large, and to the metropolitan field natu- 
ralists, a recrcation-gxound of a quite peculiar character, 
and one which will be looked upon as a great boon by 
botanists, zoologists, and microscopists. 

The value of Epping Forest, from our point of view, 
lies chiefiy in its wildness: by far the greater portion is 
primitive woodland, which has been but little mterfered 
with by man in comparison with the heaths and commons 
to the north, west, and south of London. Such an Ex- 
panse requires little in the way of ‘^improvement;” The 
Conservators have acquired a power of dealing with one 
of the few surviving remnants of primeval Britain, and 
in the interests of that continually increasing clasa of the 
public who devote themselves to the various branches of 
out- door natural history, it is to be hoped that tht4 autho- 
rity will be exerted judiciously. We are disposed to 
believe that the requirements of the ordinary holiday- 
maker and of the field naturalist are in this cate identic^ 
To be able to roam through many tniles of wild forest is 
as truly a pleasure and novelty to the former as it is a 
necessity to the latter. From whichever tide we view the 
question of the conservation of the forest^ any attempts to 
destroy its natural features cannot but be deprecated/ and 
in view of the fate of so many of the open spaces round 
London, this position cannot be too strongly etnphaeifed 
by those to whom the preservation m our ra|^y- 
disappearing natural history resoru is a of 

importance. , . , 

The problem of managing a tract of country 
sists of a large proportion of primitive foi»ft arid 
proportion of land formerly under cuHivationfi to 
comply with the conditions of the Aet and with the 
qairements of all classes of the ptib)ic> Is not so 
might appear at first sight. It is not an tIbK 
interests of freJd-naturalists in any way claribedl^llme 
of the general public. We hdv^ here a wide earoaiiie 
fro deketaHone fofnti^ which is to be 
to be kept distinct al 
vicinity of the metiKpo^l^ viituem IttfcumsM 
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THE WINTER OF 1881 2 

'T'HE fiae winter months of 1881-3, from November to 
* March, have been chAracterised by a mildness 
rarely cflualled in our British climate. Nowhere in the 
Brhish lEdands^ from SciUy to Shetland, or from Dover 
to A^alentia^ was the mean excess above the normals of 
the temperature of these five months less than 
Th^ was the excess in the south of England ; in central 
di«teictBy''si|€h as Oxford ioA York, it rose to and 
the expeM incmsod .on fddvancittg northward till it 
In the of the Tweed, Clyde, 

. T^> and Deev nad he Culloden, and Lairg. Every- 
wherO on the coAfts^thh temperature was from half a 
d^Oe to a degree^ r^^vely lower than in strictly Inland 

Itt ^dand tim meim temperature 0^^ of the months 
l^ceAded its nornud, ' except in a very few localities in 
Depeinber,^wheB.temperamre was slightly under the 
Each bf the other ‘months had a temperature, 
to h*’b bbove the hormaL In England, on the 
of January was pretty gene- 
the;av!eiag& the dehciency amountmg in some 
, ^ to ncarty and in th^ central 

greater. In 

Feteuary^ lhja EnglafM^, temperature fell 


slightly below the normal, whereas, over large districts of 
Scotland, in the same month, it rose to at least above 
the nornial. 

As regards atmospheric pressure, its geographical dis- 
tribution during these months was strikingly abnormal. 
In each month, as regards departures from the normal 
there was an excess m the south, whereas in the north 
there was a deficiency, or if there was an excess at all, it 
was much less than in the south. The averages of the five 
months give an excess above the normal of o'i88 inch at 
Torquay, and 0*171 inchat Greenwich; 0'ii6 inch at 
Llandudno ; 0*063 inch at Lissan, Tyrone, and o‘o88 inch 
at Silloth; 0*023 lucb at Islay, ana O'OOi inch in East 
Lothian; 0011 inch at Monach, Outer Hebrides, and 
0 045 inch at Aberdeen ; but a deficiency from the normal 
of 0*019 inch at Kirkwall, 0‘Q48 inch at North Unfit, and 
0103 inch in Far6, U was to this unprecedentedly steep 
barometric gradient from south-east to north-west from 
the normals of these winter months, and the equally 
unprecedented predominance and force of south-westerly 
winds which resulted therefrom, that we owe the remark- 
able mildness of last winter. The extraordinarily high 
pressures which so frequently ruled oh the Continent 
Quring the winter, and the all but rainless weather which 
accompanied these anti cyclones, and the low state of 
many of the rivers on the one hand, and on the other the 
almost unbroken succession of storms which swept the 
Atlantic with their low pressures and destructive tempests 
of wind, may be pointed to as the outstanding features of 
the great atmospheric disturbance which has signalised 
the winter of 1581-82, of which the mildness of the 
weather in the British islands was merely an accom- 
paniment. 

If the winters of the north- east of Scotland, from which 
there arc temperature observations since 1764. be exa- 
mined, it is seen that the mean temperature of the five 
months from November to March have been 2*^*0, or more, 
above the normal during eighteen winters. These winters, 
with the amounts of the excess above the normal, are 
given in the following tabic, to which is added the excess 
or deficiency from tbc normals of each of the six summer 
months immediately following ; — 



Tlmst so As theflor^h-east of Scotland is concerned, 
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^ mitdntBs of the winter of x^i-82 han only been twice 
exceedody vis. in 1789-90, it wae 4°% or more, 
and in 1778-79, whch it wfta s®*!2, ox x^’i more, The 
winter 0^ 1845^^46 idibwwdweeaiite mtoers as iatt winter* 
We alao geuittr diet these wintemfWhjiitdL 


excem bejfi^otoDdtadftme ^ 8 ). Indeed, of the wjbole 
seventeen AtaHneft; only one, the saamner of i 78 P»* 
can be cmMddeeed m «h<^n^ n deficiency of temperabm 
sufificientty great and prolonjged to be reg^edas attended 
with aerms cbnaeqhenoes to agriculture. The table is a 
striking general ccmfirmation of the prognostic long and 
widely entertained that a mild winter is the precursor of 
a fine wan^ atxmtn^. 


SEVJtSS PORCELAIN AND SCIENCE 

^HAT the French should know better than any other 
nation how to enlist art in tlie service of science 
is just what might be expected. Such a service on 
the part of art to science is only a fair return for the 
immense rosources which scientific research has been able 
to place at the disposal of art. Nowhere have the dis- 
coveries of sciencse been more useful or more utilised than 
at the celebrated porcelain manufactory of S^vresj and i 
the illustrations which we give to day will afford some idea | 
of the beautiful results which are thus produced. As 
a permanent record of successful scientific efforts, nothing 
could be more satisfactoi^ and appropriate. In Fig, i the 
characteristic features 01 the Arctic regions are rendered 
with almost perfect success and truthfulness ; while the 
allegorical representation in Fig. 2, in commemoration of 
the last transit of Venus, is happy in conception, and 
charming in effect. Of the artistic merits of the two 


vases our readers can judge for themselves. It may be 
interesting tio give some idea of the difficulties auendlng 
the manufacture of such delicate productions, which we 
are able to do, from a lecture by M, Ch. Lauth^ Ad- 
ministrator of the Sevres manufactory, published m La 
Nature^ to which journal also we are indebted for our 
illustrations. 

Fig. I represents a vase which has been presented to 
King Oscar of Sweden, and is one-eighth of the original 
sixe. The ^lendid vase represented in Fig, 2 is still only 
in course of execution, and when complete will be placed 
in the Mazarin Gallery of the French National Libras ; 
it will be ten times the size of the illustration. M. 
Lauth thinks the national institution at Sevres should 
be organised more as a school for the training of 
workers in the delicate art, than as a mere manu- 
factory. ITie art of fixing colours on pottery, M. 
Lauth tells us, diffi^s essentMly from that which deals 
with the colouring of any other medium. There is 
required in the materials perfect adhesion, absolute re^ 
ristance to atmospheric influences, and a brilliancy which 
will make the colours seem part the object itself. As 
the coloors must be subjected to a very high temperature, 
there must be eliminated from the palate of the cecamic 
artist all organic colouring matter, and all the unstable 
mineral colours ; he must nave recourse to oxides, metallic 
silicates^ or to meUls. And the fixation of these colours ; 
is lUways the result of a chemical action^ 0^ a combination 
whidi takes place at a htj^ tcn^iature between the ' 


brilliancy and depth— it becomes part and pared of the 
Itw* This is how the asaj^fiioeK^ bum 
is as well as certain farowni and a 

fsw ofhfr combinittians* Ihc edbursn^y 
on ihe paete^. or put upon the ohjeot 
beibro enameUmg, or mixed on the ol^ecit^ ItiiiW 
complete j they may be also applied to poromin.^m4y 
baked, which may be again hwdd at the ’higher tehf^ar 





ipecklkmj}. 

Tlia fon&eir ^ontiils i« applyise to ihe porceSein, 
colovriaf deveto^ at 

the came i»i»pi|untwe«s that at which the ptoremfn it 
bakee ; this is hh# the laost valuM results are attaiaecl ; 
as ihe enamel coven the colour, it assumes an extreme 


n>i* is wntah^ the pnvKfa ■ 
^thi^lsiUeaL -f Hiii in'tiiii liipjiiHI," 
'^oiaaim tevpeatiire 

;n>e ^ocese tS Mies 

.'Qiim or. watetf ; b, fat ' ea m e^ytig 
wmlieinMim a vtr, freRt'OlMMfit’iii 
t&riag wliich the artist cin. fm ':the’ 
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markable finish and value- The object is then heated^ 
enamelled, and baked. 

It 16 different with the decoration accomplished by 
means of a muffle oven ; in this method the painting is 
always made on baked porcelalni and consequently on 
enamel, and the heat eminoyed is relatively low. In this 
process there is necessary, in order to make the colours 
on the metals adhere, a medium, which is called the 
fondant ^ It is j^enet^ly a silicate, or silico-borate of lead. 
By raising the temperature, these bodies are fused, attack 
the ol^ect, combine with it, and at the same time deter- 
mine by that reaction the adhesion of the colour. Ac- 
cording to the nature of the fondants and colours, a 
greater or less heat may be applied; and as certain 
Colours are more sensitive than others, it is frequently 
necessary to bake at successive fires of different tern- | 
peratures. The baking of colours by this process re* 
quires very great experience ; the absence of any instru- 
ments of precision is greatly felt, and there is no other 
means of ascertaining the temperature that prevails in I 
the mufiie, than to observe on samples of porcelain the | 
changes of colour which are undergone by certain pre- ; 
parations very sensitive to differences of temperatures. 


PHYLLOXERA 

■pJR, MARION has recently published (Dupont, Paris, 
^ 1882) a r/sumf of the results attending the efforts 

of the Paris, Lyons, and Mediterranean Railway Company 
to stay the ravages of phylloxera. 'Fhese efforts were 
inaugurated in 1876 at a time when the wine growers of 
Hdrault were on the point of relinquishing the struggle. 
Dumas having demonstrated the great value of alkanne 
sulphocarbonates as insecticides, this company energeti- 
cally planned and organised its distribution, with such 
success that in the period between 1877 and 1881 the 
number of barrels distributed through their agency rose 
from 1085 to 14149. The sulphocarbonate is injected 
twice a year in doses of 12 grammes into holes half a 
metre apart, being either administered in simple doses or 
double aoses, with an interval of three or four days, The 
doses vary, however somewhat, according to the nature 
of the soil and condition of the vines, and much is there- 
fore left to the intelligence of the m)erator. The remedy 
acts imperfectly in clayey or stiff soils, and when the 
ground is saturated. 

The first injury manifested when vines are attacked 
is the loss of their finer radicles, which perish through 
the suction of the aphid. The consequent loss of nutri- 
tion next causes the partial death of old wood and 
feebleness in the young shoots, followed by a gradual 
diminution in the fruit. If badly attacked, old vines 
cannot be saved, as much of the woody stem is dead 
beyond recovery, but young vines almost always recover 
under, the sulphocarbon treatment, when applied under 
favourable conditions ; new radicles appear, then an in- 
creasing luxuriance in the foliary organs, and finally the 
renewed production of fruit Dr. Marion strongly advo- 
cates the use 6 f this remedy, and sustains his arguments 
by well selected examples which thoroughly demonstrate 
its effleaev- It is capable of a wide application, the prices 
realised for wines in most districts being well aMe to 
su^ort its cost. 

Other remedies found practicable, but not discussed 
in Dr, Marion's work, are submersion, and replacement by 
Amerloan stock, with or without grafting. The former 
can onlvbe practised in comparatively fiat or low-lying 
vineyaros in proximity to rivers or canals. These are 
sufroti)c^e4 strong embankments of from one to one 
and a half metres high ; and the waters are either let in 
by mere difference or level at flood tintes or by centrifugal 
pumps. The water must not be less than 40 to 50 centi- 
metres in depth, and remain forty to fifty days^ and the 
process is repeated each year. Some waters help to 




fertilise the soil, and this treatment has inva|i|^ly pro- 
duced the best results. 

The introduction of American vines has aleo^iii certain 
districts been attended ivith great success, both ht diiyey 
soils, and where the sihallnesS of the vintage pM acre 
precludes the sustained use of costly remmies. The 
species, however, possess most varying powers of resist- 
ance in different soils, afid require to be selected with 
great care. In the vineyards of Medoc, and of high- 
class vines generally, American stocks are only used Tor 
grafting, a clever workman being able to operate on 100 
to 300 vines per diem, 70 tp 90 per cent, of which will be 
successful. 

Among partly successful remedies may be mentioned 
the system Garros. This consists in uncovering the roots 
of the vines as far as possible, and treating them whh a 
litre oQ>owdered quicklime, sulphate of copper, and sea- 
salt. The remedy has been found efficacious, but seems 
to act, not fatally, on the insects, but in diminishing their 
number and stimulating the plants to overcome their 
ravages. The system Sa^t/ is directed towards the de- 
struction of the winter ^g, v hich produces the wir^d or 
reproducing stage of tne phylloxera. The treatment 
consists in removing the dead bark from the trunk, and 
dusting with powdered quicklime, but, like the last, it is 
not fatal to the insect A third remedy, that of Dunay, 
consists in exposing the roots of the vine, and coating 
them from the surface-roots to some 20 centimetres in 
depth with coal-tar. 

I saw, while staying with Leland Cossart, in Madeira, 
a plan somewhat similar to this practised with great 
success. Mr. John Leacock, its inventor, removes after 
the first autumn raip, the soil to a depth of ronie 20 
inches, so as to expose the upper roots, p^ls off the loose 
bark and paints the roots with resin dissolved in turpen- 
tine, at the same time manuring the vines. This mixture 
being unaffected by wfitcr remmns viscid for three or four 
years, and destroys the insects on their passage up end 
down. Its cost is less than a halfpenny per vine, and 
while those so treated were luxuriant in bright green 
foliage, all around were yellowing and weak. 

J. S. GAkDKBR 


THE EXTENSION SEAWARf) OF THE 
WATERS OF THE CHINESE RIVERS 

'X'HE following notes, cm the extension seaward of the 
^ waters of the Yang-lse, were made in the months 
of September and OctA^^tSyS), a period of the year 
when the river first comJ|fbences to fa^ after Its waters 
have attained their maximjam height. The four points to 
which I turned my attention were— ^the colour and g^ral 
appearance of the water^ the taste, the speOmc i^vity, 
and the relative amount ca ohlorides in somtkihv Owing 
to the powerful revolving fld«s of the estuary of the Yang- 
tse, the river-water and water are churned up to- 
gether In such a manner diht the patches of gnm and^ 
yellow water may be ptamty obsarrodi and their iftie of 
union as sharply defined. Jt in ftom this cau^ that the 
density of the water may fidotuate to a ve^ malted do*^ 
gree in the limit of a single mile f it waa ndtan 
mon experience, on passing froth a patch of y^w water 
into one of green colour, to obs^e a tuddim in 

the dewity from 1 *005 to 1 ‘oic. The mvity 

never constant in the same locaBfcV j and ft , 

Uking all the four points into 

inference could be drawn : thus, themift IftO 

proximity of salt tvaler, which wai 

vatyi^ from fifteen to thirty 

not afforded by any marked incredae the 

any alteration in the taste 0^ the 

merely by a very perceptible Int^rease in thfi bf 

chlorides held m solution ; in 

islands of the Chusan armpelago, which 
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about a bundred miles to the southward, it was often 
necessary to depend more on the density of the water, on 
account of the subsidence of the sediment. 

Without enterir^ into the details it may be sufficcnt to 
state thati whilst the waters of the Yang-tse, according to 
my obseryations, became permanently free from sedi- 
nient» an4 assumed the more marked characters of sea- 
water, with a minimum density of roi8, at a distance of 
about forty miles east of Wusung, they still retained their 
yellow cplour and turbid appearance, with a density vary- 
ing between 1-005 and ron, on the outskirts of the 
Chusan archipelago, about a hundred miles to the south- 
ward. From these data the conclusion may very naturally 
be drawn that the main body of the water discharged by 
the Yang-tse flows comparatively undisturbed in a southerly 
direction across the Hang-chu Bay to the Chusan archi- 
pelago. The southerly extension of the muddy waters of 
the Yang-tse in the neighbourhood of Chusan ^ must have 
been a frequent subject of remark to any one approaching 
Shanghai from the southward, and should he at some 
subsequent period undertake the voyage from that port to 
Nagasaki, he will be very probably surprised to And him- 
self some four or five hours after leaving Wusung, sur- 
rounded by the green waters of the Eastern Sea. The 
situation of the Great Yang*tse bank, which extends one 
hundred and fifty miles to the north-east from the mouth 
of the river, would appear to negative the conclusion at 
which 1 have arrived ; but I am inclined to view this 
bank — lying as it does rather off the entrances to the 
river, and composed as it is of fine grey sand — as rather 
the work of a {Mst period, when perhaps the bulk of the 
waters found a passage to the north of the island of 
Tsung-ming, than as being in actual formation at present. 
That a vast amount of sediment is deposited to the south- 
ward of the estuary at the present time we have the most 
undoubted testimony in the rapid shoaling of the sea 
amongst the islands of the Chusan archipelago, and 
along the shores of the Hang-chu Bay, which has caused 
channels at one time navigable for Junks to be now 
impassable. 

With reference to the general effect of the water dis- 
charged by the Chinese rivers on the density of the 
Yellow Sea and of the Gulf of Pe-chili, I may observe 
that in the month of October I found the specific gravity 
to rise slowly from votg at the base of the Great Yang-tse 
bank— a point between fifty and sixty miles east of 
Wusmjg— to ro23 amongst the islands of the Corean 
archipelago ; and that the maximum of i 024 was attained 
at a point mid- way between this archipelago and the 
Shajttung promontary. North of this cape the density 
does not vary in any marked degree, but after the Miau- 
tatt Islands were passed— a group which separates the 
Guff of Pe-chili from the Yellow Sea— there was a 
gradual diminution, until, at our nearest point of approach 
to the YeUow River^ the mouth of which was forty-five 
miles the s^dfic gravity was 1*021. This slight 

fall in the density was the onfy indication of our proximity 
to such a large rtv^ as the Hoang-ho — circumstance 
whiidh ba^ a parcicular bearing on the excessive amount of 
^edteent which this river has been.^stimated to discharge 
{Vi^ vt 4 i Kxii. p. 487). From this point to the 

of ^ specific gravity continued to de- 

endhse, imUl at a point about twenty-three miles frmh the 
mbuth 01 this 4ver, where the discolouration from sedi* 
niedt obnervwd, H was 1*020, Tlience to the 

the f ^ 

' Wf w specific gravity of the Guff of 

at from Vp2o to and that of the Yellow 
ip WhBst the diflWcnce between 
and that of oceanic water— 1*027— will 
rejpdpes^ ttae Ot^blnhd ofihet of the dls^rge of the 

okimiiiff, ikst oa em occaMos off 
1 noli «04 SOnKSl togs mOdulW Soktiflf 
ma m mify moody in spitwAnoo but 



PeJ*bo, the Yellow River, and to a less degree of the 
Yang-tse, on the specific gravities of the seas m question. 

1 must conclude with an observation on the erroneous 
notion which the appellation of '^Yellow Sea*’ must con- 
vey to the minds of most men. For however much the 
Yellow Sea may have merited the epithet of “yellow * 
when it received the waters of the Hoang-ho about a 
ouarter of a century ago — though if an inference is to be 
drawn from the present condition of the Guff of Pe-chili 
it could scarcely have been entitled to it even at that 
period — it has no claim whatever to it now. Free from 
sediment and dark green in colour, except in the imme- 
diate vicinity of the estuary of the Yang-tse, the Yellow 
Sea has b^n more appropriately named by Chinese 
sailors — “ The Black-water Ocean.” H. B. Guppy 

H-M.S. Larky Sydney 


PROFESSOR GEIKIE IN ARRAN 

A MONG the many features which have lent attraction 
to the study of geology at Edinburgh University, 
Prof. Geikie*s field demonstrations have always held a 
conspicuous place. Few favourable Saturdays have been 
allowed to pass, on which he might not be seen rambling 
with his class through some wooded glen, or climbing 
Some rugged brae, with hammer, sketch-book, and map- 
case, and every now and then stopping to point out some 
strilang rock section, or to examine a “ find,” made per- 
chance by one of his students. But at the end of the 
session, when a week or ten days are devoted to the ex- 
ploration of some district possessing an interesting geo- 
logical structure, the “ Jong excursion ” is always looked 
forward to with the keenest delight by professor as well 
as by students. The first long class 'excursion ten years 
ago was to Arran, and the Professor decided that his last 
should also be to that island— famous alike for the beauty 
of its scenery and for the interest attaching to its geo- 
logical framework. Quarters were taken up at Corrie 
Hotel on Monday April 24, and that afternoon saw the 
whole party, numbering about a score, roaming with bags 
and hammers along the coast towards North Glen Sannox, 
and making the acouaintance of the coarse red sand- 
stones and brecciated white quartz conglomerates of the 
Upper Old Red, or Lower Calciferous Sandstone series, 
which extend in a broad belt round that part of the 
island. Further inland, a coarse conglomerate made up 
of well-rounded pebbles of pinkish quartz in ter stratified 
with characteristic dark chocolate-coloured sandstones 
and occasional argillaceous beds, was ascertained some 
years ago by the Professor to belong to the Lower Old 
Red Sandstone, and to be brought down by a fault 
against the schists that fringe the mountainous granitic 
core of the northern half of the island, He had already 
made some progress with a geological map of the island 
on a scale ot six inches to a mile, and he now purposes to 
continue this work with the co-operation of his students. 
Resuming his geological boundary-lines at Glen Sannox, 
the party was soon scouring the hillsides far and near, in 
search of rock-sections and exposures, while he, map in 
hand, reifiabod within ear-shot, and superintended opera- 
tions, marking down the lines of Action, and unrav^ing 
the geological atrucriwes with m akilfm hand of one 
long acquainted with the art of geological mapping. In 
this way several miles of the boundary between the 
granite and schists were mapped. In the course of a 
walk along the steep craggy Suidhe Fearghus, on the 
north side of Glen Sannox, me trend of this remarkable 
ridge was fbund to coincide with that of the vertical joint 
in the granite, and the deep gashes which indent its 
profile were observed to be due tometimea to cross joints, 
sometimei to ba^t dykes which, decomposing, have 
weathered down much fester than the surrounding 
granite; The view firom CaitCeal Abhail, the highest 
peak<it735 feet) of the ridge, was magnificent, extending 
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sootbwazd# to Ireland^ and northwards to the mountains 
o£ MttU and Atrochaa. On the way down a dyke 
dottiia move viiireous and obaidian-like than the other 
Axma patch-stone, was crossed on the ridge between 
C^tsteod AbhaU and Cir Mhoc, at the head of Gkn 
SMUtooc. Another day the steps of the pairt^ were turned 
soothwards> and as the red racks of Glen Shurig, which 
rana inland from Brodick, had hitherto yielded no organic 
renudns c^iable of identifying their precise geoli^cal 
pofldtHkn, the Pro&ssor instituted a methodical search, 
which vttsulted in the discovery of nminerous more or less 
distiact isnpressions of the lycopod p^silffphy 4 ton^ clearly 
{jpaviAg fheiio to be, as be had inicrred, of Lower Old 
Red Sandstone age. Steikinig southward into Glen Dubh, 
the ^[leologists then crossed the very perfect series of 
moraines, left there by the last valley glaci^, and return- 
ing by Glen Cloy, and the well-known pitch'^tone dyke 
bdiina the Brodick Schoolhouse. The fossiliferous lime- 
stones and shales of Corrie were also well eicpiored, and 
t^ position of this strata far down in the heart of the 
red sandstone series was remarked. 

The concluding ramble of the week brought the party 
to the celebrated dyke of pitchstone at Corriegills, and 
the quartz-porphyry of Dur Dubb, both possibly of 
Teetlary age. 

The latter rock is alike remarkable for its petrographical 
characters and its geological structure and history. The 
quartz in it has crystallised into singularly perfect doubly- 
tecminated pyramids, which can be picked up in handfuls 
from weathered crannies of the rock. Viewed from the 
north, the end of the quartz-porphyry ridge is seen to 
present a remarkable columnar arrangei^'^ont, the columns 
ladiatingfrom a common centre like the ribs of a fan. 
The Professor pointed out the resemblance of this struc- 
ture to that of the west end of the Scuir of Eigs^ where 
a stream of vitreous lava has flowed into and nlled up a 
narrow valley, the sides of which have disappeared, and 
wha» the radial structure of the pitchstone is due to the 
rock having cooled in an approximately sctnicylindrical 
gorge, perpendicular to whose sides the columns were 
formed In each case the superior durability of the mass 
has enabled It to resist denudation better than the sur- 
rounding rocks, which have long ago been carried odj 
leaving the lava standing upas a prominent ridge. Most 
of the students left Brodick by the afternoon steamer on 
Saturday, after a most enjoyable week of geologising with 
PcoC Archibald Geikie on the last of the deiightfiu long 
excursions with hU Edinburgh class. H. M. C 


NOTES 

TKEfonowing telegram from the Special Correspondent of the 
DaS^f Mfws with the Kdipae Expedkiou to Egypt, appears in 
TaesdayV issue: — Soha^ Monday, 7.20 p^m. : Every facility 
has been, granted to the Eclipse ^pediiioii by the Egyptian 
Genmaent. The nte tdioscn k ciose by the bank of the Nile; 
XhekHtniiMiits are being set up. The Klredive has shown great 
iotcrtit in the ExpedkioB, and the Bngfish party, who are hk 
guests, owe mnefa to the anran g e tte nts made by the Governor. 
The ofttcials and natives are everywhere civil and obliging. The 
weather appaaently ia qoke settled.” Under date of May 9 
the Turner correspondent telegraphs as follows : — ''Hie various 
Eclipse expeditious azrivutg at Sohog aec being entertained by 
the Khedive. Most unportant help has heski givwK by Muktar 
Bey, die Cokmel of the Staff sepresenting the Kbedm, and the 
C g fer mecB t, vdm have aim provuW a steamer arid a military 
gttWd.^ 

Singe we noticed the yncm^hkt of Prof. Bhmm on the state 
of afffihra at the Royal Military Acadeaay,. the subject has been 
beosghthsCore the Hooseof Lords wif^some pcoraiaeRce^ but the 
anejn points of eon^int appear to hove tmim ignored. If only 
e pertiDn of the chaityei m I^f. Bloxam’s pnmphlet can be sus- 


tained, they reveal a very deplorable want of duHdplm in an 
bnportoat aitd expensive public eitablLhmeat, aBd dlau a feeling 
on the part of the authoritfes that subjects IDte phyefes and 
chemistry are of such mmor importance to the eeianHde xoldier 
as to warrant the withholding of the moral support to inidntain 
discipline that Prof. Bloxam complains of. Some of to state- 
ments in the pamphlet are so severe that we hesitated to repeat 
them, but th^ do not appear to have been controverted. The 
position of a professor of a subject that is only looked upon as 
a sort of usele^ " extra,” dei>rlved toa great extent of the moral 
support of the heads of the estebUihsncnt, coiinot be a utis- 
factoiry one, and if the late Profossor's cha v g es end stalemcnts 
arc correct:, his successor is not to be envied. 

We regret to record the sudden death of Mr, Charles Honkin, 
at the early age of forty-two, in the midst of an active career as 
a civil engineer and electrician, on Wednesday, April 36 last. 
C. Hookin entered St. John's College, Cambridge, in October, 
i^S9i from Aldenham Gtrammar Schoed, aanl was ^oted scholar 
in the following May. After a sucsemfei career m madieiDatical 
work at his college he graduated as Third Wrangler in 1863. 
Choosing engioeering as a profession he became pupil to Messrs. 
Forde and Fleeming Jenkin, and devoted hU attention mainly to 
submarine telegraphy, a province in which his great mathe* 
matical abilities found scope, and in which be did much good 
work. He made, however, opportunities for other purely sden- 
tthc pursuits and co-operated with the fade Dr. MaHbieMen in 
his researches on the reprodnetioa flf electrical standards by 
chemical means, and also with Sir Willttm Tkomaon and Clerk- 
Maxwell in the dctenmnatioii of the B.A. units of rieetrical 
resistanee and capacity, as well as in the design and eonstraction 
of the large standard electro-dynamomefer for the Committee of 
the Britiidi Association, lie as one of the earliest investig^ors 
of the resistance of selenium, a material to which so much atten- 
tion has lately been devoted. HU researches on the subject are 
referred to in the B.A. Report for 1867. In 1878 he joined os 
a partner the firm of Clark, Forde, and Co., and in the ttseention 
of his professional work visited every quarter of the globe, winning 
the respect and estoem of all with whom he came in contact and 
the affection of to few be admitted to his Intimacy. While 
there have been few sdeatlfic men less eager timn he was for 
personal fame, it is sddom that equal powers have been placed 
so readily as his were at the service of otfacti, and there was no 
one whose opinion on the subjects to which he devoted Mmaelf 
was held in gmter rospea by scicaiiEc mem He devoted much 
time to mathematlaal investigutois drioffy iu coanaotiaa wUli 
electricirty, but compasativaly lilAltf of faU woric hae htm yah- 
Ushed by haasfelf, and itit to be hofod tot hfe exmtmm will 
see their way to to edhing aad pobliotioa ot to mthcQUOkal 
papers. 

We toza from Prof. Kay Lookester tot onoUimr jBOotogjcal 
Itoaotory U to be erectedoa to shores of to Medtormeon. 
The Freach Government has deddod bo^toahUahat ViloiMca 
near Kto a zoofaigieal (Mini), to sto dbjto of whto wiU he to 
prevtoacoomModntfam to to Mnaegoas Mtvntoti toe «s«ry 
year are attracted ve this Imtoy by Us gmt tototon m « 
hunting g r u n ad fbr marine iminuda Dr. Jules totoK 
tuigrtitod enxfarycdagist,. has been appointed diitoar of to 
zcKjlckgical statto of Vinefronche-sur^Mer. The 
Nice of a laboratory accesrible to strangers, aji^povdt !^ to 
director, will be an immense boon to Eng^fth 
ciaUy, sfaiDe the Riitoa ia not separated from Os by a.oify Ipi^ 
ioMitacy, is a tomntita nesort of oar aottotrynuoi, wsd in On to 
whole nfatoiona. It w to most fmmnrable spol idr totoiy 
of the MetortaaeaR feuna by to natontUits of wtfthm 
tries ; a&d tough to stew fatosatory will by no mcto 'OOff i yto 
wUh or dWnkh to valve of tot MJ^pfea, yvtU 
possible a short visit to the Mediterranean foe to 0# 
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toc^la0oal wor)c, 'Mtareas a long sojourn Is rendtrcd almost ncees* 
sary liy th« longer journey to Naples. Further it is well 
known that 6oiw occur at VUlafmica which ore not found at 
Na|te> as aSso nany occur at Naples not to be found at 
ViUkfmmea. 

AK toteracdqg acomit has been lately famished by M*. Platean^ 
tbe emoieTit Belgian physicist (who lias been blind nearly forty 
years), of the sensations he aiperieaoes in his eyes* lie has no 
sense of pljeetiye li ght even when directing his cya towonls Ihe 
sun. But His visual Sdd is always divided into spaces, some of 
which eve pretty bright and others sombre or nearly dark, and 
which merge into each other. Their general tint aUamatesK in 
time, between grey and reddish. The rdUuive atrangeitteiit of 
those diflferent spaces is always the same, but the intensity of 
their tints varies* The central space seems now rather bright, 
now very dark ; above and below, and on the left to the limits 
of the field, there is sometnnes brightness, sometimes darkness, 
but on the right there is generally a verdcal band, nearly black, 
and beyond this a space which is nearly always bright and 
reddish. These ^pearances ibllow all the movements of the 
eyes, wtrich probably do not partinipato in the same way in the 
tints, hut M. Pkteau cannot dntfei^gtiish what belongs to one 
from what belongs to the other. No connection of the general 
tuA with the work of digestion Is observed. The author states 
that he became blind through looking fixedly at the sun for acme 
time, with a view to observing his after-sensations ; it was not 
till about fourteen years after this that inflammation of the 
choroid set in, destroying vision, but, during the interval, he 
often saw coloured and pendatent halos round flames, &c., and 
he advises those who have such vision to consult an experienced 
oculist. 

W iTH the approval of the Treasury, Mr. P, Edward Ihive, of 
Lincoln's Inn, has been appointed Secretary to the Transit of 
Venus Commission. 

This University of London have determined to prosecute with 
energy before the City of London Livery Companies Commission 
their claim to administer the funds of Gre^am College. For 
reasons which ore given, it is alleged that the founder, Sir Thomas 
Gresham, intended to found 'a University for London without 
limitation to the City {H^>per ^ and it n nrged that his bequest, 
as at present administered, does not ntbaervetbat purpose, being 
merely devoted to occasional lectures. 

SfiVB&AL commissions have been appointed by the French 
Government to report on the advisability of undertaking to flood 
Ike Algerian Sabm on Ike plan pnspo^ by M. Rottdaire. It 
k believed, on good grounds, that the report will be m favour 
of M. Rottdalre’s gmt scheme^ usd the objections kid 
iefiMw the Academy of Srienen wBl he put aside. 

T»i lite of Cipb Ik Long, the contsMnder of the 
AteHe Bxpedltiaa k mam only too eettom; Mr. Mekflk toie- 
gnpka firoijii toe month of toe Lena^ hteeh that he fans found 
lfeOj»tom*s dead body tool these of hie companions, aa wdl as 
allnapeesniid^bpbfca. Mr. HdriBe wm to search for toe party 
ttttnUr^tiittt. Chipp in toe otfanr cutocr, 

Mm Nfa|dto Cwvtopeatdent writes?^** The 
Italkn tmwdlers, Caja, Bkuchi and Signor Licata, 
tocr|*aey of the Napka Afootn. Qutv ui*« about to undertake a 
kWtopedttiQn, toe plan of whidh iaaa foUsaas tbeBa^y 

df to (Maea^ toer wBl tmeevae the fabharto qaeantored 
tto! Camemn 

^ Xjkofaltd «itt% the ceuaciy to wUefa rise toe Cbtigo, 
Nyr, G aariSe lUveto^ and Lake TsH^ tofind toe key of the 
eyMeat'^ tropical AIrtoa* Etowi' toe lakes they 
^ like ilAto, wbkh was pard^ei^onri by Signor 
OassL "They >iU then traverse the. Uganda tertritory, going ^ 


north-east towards the Gallas country, already known to Capt. 
Bianchi, and return to Italy vi& Abyssinia and the Red Sea, 
fanving thus crossed Africa from west to east. They believe it 
will take four years to complete this Immense journey, which 
will have priocipally a scientific aim.” 

The Mtfal Merofty records the death of Mr. G. W. Stow, 
F.R.G.S. The telegram announcing his death leached Bloem- 
fontein from Heilbron vid Bethlehem. He was not only known 
by his geological surveys T.of Griqualand West and Natal, but 
he had been engaged for many years on a wmk on toe Bushmen 
tribes, and another on the influx of toe native races into the 
southern portion of Africa. 

The last news from Dr. O. Finsch, who has for the last two 
years and a half been exploring the Pacific Islands, is dated 
from Thursday Island, in Torres Straits, January S, 1&82 
From Septeml^r, 18S0, to March, 1S81, he had b^n in the 
little coral island of Matupi, near New Britain* After a visit to 
Sydney and New Zealand, he had gone to Thursday Island ; 
thence he intended to visit North Australia and various iskads 
in Torres Straits, after whiclr he was to go to New Guinea, 
there to stay several months. Dr. Finsch has 'already sent to 
Berlin many boxes of collections in natural history and ethno- 
logy* He has already concluded from his researches, that all 
the Pacific races may be re fer re d back to two stems— a straight- 
haired (Polynesians and Micronesians), and a crisp-haired 
(Melaneshitts and Papuans), and he is doubtful udietber there do 
not exist comiecring links between the two. 

Wk have already given such full ^details of the ol^ects and 
methods of the International circumpolar observing statiems, that 
we need only bring the record up to date by giving the list of the sta- 
tions so farfixed upon, and the countries are to occupy them 

(1) Point Barrow (north-west Aiierica), by the United States; 

(2) Great Slave Lake, England and Canada ; (3j X.ady Franklin 
Bay, United States ; (4) Godthaab (West Gscenlaiid), Denmark ; 
(5) Penduhim Mands, Germany (probably) ; (6) Jan Mayen, 

I Austria ; (7) Spitzbergen, Sweden ; ($) Bomekop, Norway ; (9) 
i Sodankym {67" 24' N., 26*36' E.), Fmlaad (prolmhiy); (10) 
Novaya Zemlya, Russia; (ii) Didcson's Ha^onr, HoUand; 
(12) Mouth of the Lena, Russia. Sonae of them are already 
occupied, and all of them will be dtutog toe sosuno. 

Pkop* Arthur Gamgee will, on Tuesday next (May t6), 
give the first of a course of four lecturcR, at toe Royal lustitu- 
tioo, on Digestion ; and Prof. l>avid Masson wUl gist toe first 
of a course of four lectures on Poetry and fan Li tora i y Forma, on 
Saturday (Msyoo). 

Wb have received a report of the meeting of the Essex 
N atur alis t s ' Field Club, held on Febnuuy 25, when the preserva- 
Uoii of Epping FOvest in its natural condition was the subject of 
di s rnwiinn . It woa deckled that the Conservators should be 
petitumed toe pub^ on btoalf of the natural history students 
of the metropolis, and a form of petition has been circulated 
among the vanous scicnlific societies and individual naturiliffts 
interestod in tiua questkm* Those wishing to sign toememorial 
should conimttiucate with the Hon. Sec., Mr* William Cole, 
Laurel Cottage, Buriditust HOI, Essex* 

Arart from nhmee of soU ajsd aaoistufic^ ton height of the 
^^tonb^Bne," acoovdiag to Mr. Gannatt >w. tfSikmce, 
April) is i^irely a question of temperatures, and he shows that in 
several putts of Western America the line rises rapidly as the 
latitude docteaaes. On the volcanic peaks of toe Mexican 
plateau, it h higher by several thousands of feet than aity- 
whese rise ^ the tfritod States. Even in toe same latitude 
there are vtoymarM dilEerences m its heq^rt* The less toe 
rievatom of toe swpoadiag country, other tfaings equal, toe 
foww la toe Umit of tonber* Conskherittg that tois Uadt must 
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have approvlznately the «iame mean azmna) temperature every* 
where, aud that in abrupt ascent there is a decreate in mean 
annual temperature of about i* F, for every 300 feet, Mr. 
Gannett thought to determine the temperature at the timber line, 
from that of a atation at or near the base (supposed, thouglt not 
always correctly, to represent the average climate round the 
base), together vyith the height. The tabulated figures, for 
thirteen mountains, &c>, yield the mean 30*^ '4, which is probably 
very near the true mean annual temperature of the timber line. 
Should the result hold good, after wider observation, it will 
afford, Mr. Gannett says, a very valuable and easily obtainable 
isothermal, and abo enable one to estimate the height of the 
timber line from ihermometric stations at the bases of mountain 
ranges. 

On April 26 M. Broch, president, and the delegates of the 
Bureau International des Folds el Mesures, presented to M. 
Tirard, the Minister of Commerce, specimens of the facsimile 
reproductions of the standard metres and kilogramme^ preserved 
since the l>eginning of the century in the French National 
Archives. These copies have been executed with an alloy of 
platinum and iridium, in compliance with the instructions given 
by MM. Henry Sainte Clair- Dcvillc and Debray. This great 
work has taken not less than ten years. These facsimiles have 
been seat to the Bureau at Bretcuil, where they will be used in 
executing the copies ordered by the several nations for their use. 

A NEW edition of KelJand and Tait’a ** Introduction to Qua- 
ternions’’ has been published by Macmillan and Co. While 
refraining from making any changes in the late Prof, Kelland’s 
part of the work, Prof. Tail has re cast his own where he fancied 
he could improve it. 

The Committee of the Sunday Society arc more than usually 
active Just now in connection with the motion for extending the 
opening of museums on Sundays, which Mr. George Howard is 
to propose in the House of Commons on the 19th inst. On the 
J7th inst. a National Conference of Delegates from Provincial 
Towns, Trade Societies, and other organisations, is to Vje held at 
the Westminster Palace Hotel under the presidency of Viscount 
Powerscourt, and in the evening of the same day a large meeting 
is to take place at St, James’s Kail, when addrespes are to be 
delivered by l^rd Powerscroft, Lord Dunraven, Lord Dor- 
chester, Mr, Thomas Burt, M.P., Mr. George Howard, M. P., 
Dr. Richardson, and others. 

The additions to the Zoological Society’s Gardens during the 
past week include Six Northern Marsh Tits {Pams dorsaJis) from 
Russia, presented by Mr. A, H , J amrach ; four Pigmy Pigs ( Porcula 
sahiana d 9 9 9 ) from Ncpaul, a Burmese Tortoise {Testudo 
a —‘Terrapin {CUtnmySy sp. inc.) from Burmah, 
received on approval ; two Green Monkeys {CmopUhecui colli- 
iriehus) from West Africa, a Grey-headed l*ove Bird {Agapornis 
cana) from Madagascar, received in exchange ; a Water Cbevro* 
tain {Hyomosekm aqmticus)^ a Golden-haired Tiger Cal {Fdis 
chrysethrix) from West Africa, a Mercenary Aroaron {Chrysdis 
meremaria) from Columbia, three Chiloc Wigeon {Mdnca 
cAiioensU d 9 9 ) from Chili, a Silky Bower Bird {Pfihmrkyn- 
cAmxmlacms)^ two Biae-iaced Honey-Eaters (Eniemysa cyonoHs) 
from AustmHa, a Red-handed Tomarin {MicUis rufimonus) from 
Brazil, a Wild Duck {Aftas bescas 9 ), Britisb, four Yellow- i 
billed Cardinals {PaHRxrio ^apkofa <J d 9 9 ) from South Ame* 1 
riea, pnrehased. 


OUR ASTRONOMICAL COLUMN 

AKTHEtM^a Nova or 1670. —The vlcfriity of this object wil^ 
soon be in a frivourable position for observation^ and we may 
once more direet attention to the small star which occupies very 
nearly the place tfven by the observations Hcvelius and 
Picard In 1670. By a reeent careful reduction of Picard's ohser* 


yations, the mean place of the object for the beginning of 1670 
was found to be in R*A. 19b, 3401, 58 ‘* 5 » » 

which, accurately brought up to 1880, give, R.A. 19^.“ A®**'- 
41 8. *3, Decl -t- zf o' 56". Near this point we find a -tele- 
scopic star, which is No. 1814 of the Greenwich oatalpgiie of 
1872, the place there assigned differing fron>that reduced to the 
year from Picard's observations by -f 3s,. 8 in B,A., and 33 *^’** 
declination, and the right ascension for open to an'error 

of quite two seconds, and in greater uncertainty than the decli- 
nation. The small star is followed by one {^) las, *6, about ^'9 
N., and a second {c) at 22S/4, about a'’o N. Its mo^itude has 
been noted as follows : — 1852, April 24, lo'tim. ; 18&1, May 24 > 
12 m. ; 1872, August 23, = ^ ; 1874, November 13, m. leas 
than bf decidedly TeSs at first View. Anotha'sti^ (a) follows the 
one nearly in the position of Nopa^ 32s. *6, and h N, I'.y. Prof. 
Schbnfeld found from the observations of HeveUua and Picard 
combined, a place differing from that given above by - 2S,‘8 in 
R.A., and -f o' ‘3 in declination. 

Variable Stars.— It is known that U Cephei had long V>cen 
indicated as a probable variable star by the discordant magni* 
tudes given by Schwerd’s estimates 1827-28, os ai^nged 
by Oeltzen, and when taken in hand for regular examination, its 
fhort period was .soon detected by Ccraski. SchwerdV estimates 
were from 6 '7 to lom. It appearj^ by no means improbable that 
if several other stars for wmch the magnitudes in the various 
catalogues ore very discordant, were systematically examined, 
similar cafies might be found. For instance, we have 17 i An- 
dromeda noted from 3) to 7m., 16 LeonU Minor is 5 to 8m., 
41 I Aquilie 3i to 6m., and 35 Camelopardi s 4 to 8m. ; the last, 
a double star, has alreatly been found to be variable, as regards 
one component at least ; but wc have no approximation to the 
period. 


The Comet 1882 /i.— The following places are derived from 
the same elements that w ere employed last week, and are for 
Greenwich midnight ; — 


1889. 

R.A. 
h. m. 

Decl 

Log. (iutance from 
Karth. 8un. 

May 13 

M 

... 0 41*0 . 

... I 47 . 

+74 5 
.. 73 33 • 

• 9 J>S 7 « ■ 

. 9*9715 


... I 26*9 . 

... 1 47*5 . 

72 51 

72 0 . 

• 9 9539 • 

■ 9*9481 

\l 

... 2 63 . 
... 2 22*4 . 

.. 1 
.. 69 54 ,, 

.. 9-9518 . 

.. 9*9227 

19 

20 

... 2 387 . 
... 2 52-5 • 

68 40 
.. -1-67 23 

• 9 ‘ 95 o 8 • 

• 9*8949 


Next week we may probably be in poasession of elements 
which will allow of a close prediction of the comet’s track as it 
approaches the sun. All the later orbits assign for the date of 
perihelion passage June ro. 


BIOLOGICAL NOTES 

Fauna of the Sue/. Canal.— Dr. C. Keller, vho is engaged 
upon a toologlcal investigation of the Suez Canal, with a special 
view to determining w hat exchange of animals may have taken 
place between the Red Sen and the Mediterranean, has recently 
sent bis first report from Ismailia to the St. Gall Society for 
Commercial Geography, He states that the exchange is pro- 
ceeding riowly, owing no doubt to the presence of the lakes of 
bitter-water through which the canal was traced. The h^abttaiits 
of these very lakes seem to have been the first to commence 
mirations. This fact Dr. Keller has unquestionabfyascatafried 
with reratd to several species of the lower animals ; a particulafty 
interettlng cose being that of a violet species of spon^, bttotig- 
tng to the fauna of the bitter lakes. This is now mtgratlisji^ in 
the canal towards the Mediterranean. He named thla torm 
Less^sia vicheta. Several larger species of fishes^ pxe 
now caught in plentiful quantities In the 'Hmsali Uikie, hive 
migrated there from the Mediterranean ; atfiong^t theito Ore 
Amtrrhickas S<dm vulgaris, and Poly^Am 

Other species have inijrrated from the Red Sea to the TithUh 
lake, perhaps to Port Said ; among^it tihese Dr. Xellermejarions 
a lane dark green mackerel and several brtghdy Ooloured hut 
ssMU Acanthopteri. The canal itseilfi in the direction frbkn the 
TItnsah lake towards Port Sold ihowv tmt a poor faima ; 

4h« Wtt«r lakes is also poor With regard to dhfet^t 
while the representatives of the few speciet that aa*e there ‘dfe 
eucessively abundant. 
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'Fhe CoMrinATivt Actio:? of Isomeric and Meta- 
meric COMPOUNDS ON THE GrOMVTH OF PLANTS.— In an 
it^eresting papsr on this stibject> lately laid before the Royal 
Irish Academy by Prof. Emerson UejmoM,^, F.R.S., he calls 
atterttion to an ap|>arent]y neglected sttbject, and he showa that 
well-marked differences In physiological activity can be detected 
yrlfh the aid of plants, even In cases of metameric bodies of com- 
paratively simple constitution. The bodies he selected for ex- 
periment were ammonium sulphocyanate and its metamer, theo- 
carbaaaide or sulpho-urea. Both compounds are rich in nitrogen, 
and therefore capable of supplying a highly important clement 
of plant food ; they are easily soluble in water. The experiments 
were made in the summer of iS8i on plants of Nicotiann Umgi- 
flora, . They lasted over three months— August to end of 
^fovember ; a certain number of the plants were watered with 
rain-water— -a certain number with the compounds in solution, 
otherwise all the plants were exposed to the Ultc conditions. The 
following were among the chief results : — 


Total height iu mdies 

Wawr* 

rain, 

3* 

Thcocar- 

bxtnide. 

... 23 

Sulpho' 
cyanate 
... 12 

Number of leaves 

... 15 

... 14 

... 13 

Maximum length of leaver 
inches 

in 

... 9'S 

... 15-25 

8 

Maximum breadth ditto 

... 4*35 

... 6 

... 2'5 

Number of seed pods 

... 9 

... IS 

0 

Ditto well developed 

I 

... II 

0 


It would then seem (i) that the particular elem^ts of which a 
body is composed exert less influence on the physiological activity 
of the compound than the intra-molecular grouping of the com- 
ponent atoms ; (2) that in some instances at lea^t differences of 
physiological activity between metameric bodies can be easily 
detected by the aid of plants. 

Caucasian Milk Ferment. — The inhabitants of the high- 
lying lands in the Caucasus prepare^ by fermentation of cows' 
milk, a drink which they call kephir. Kephir is used by the 
inhabitants of the mountains not only as an article of food, but 
also as a remedy against different diseases. As a ferment in the 
reparation of this drink, strange white lumps are used, which 
nave a spherical or elliptical shape, and attain the sire of from 
I m. to S cm. On a microscopical examuiaiion of these lumps, 
they showed that they con‘<isted of two different substances— 
yeast cells and bacteria. The yeast cells may be regarded as 
the ordinary form, produced by cuMvation, of Sac^aromycts 
urndsuMi but Kem was unable to got these to the spore-bearing 
stage. As to the bacteria, they composed the chief part of the 
Utue lumps, and were in the Zoogloea sta^e. The vegetative 
bacteria celU were 3*2 m. to 8m. In length, and '8 broad. In pre- 
parations put up by drying, a distinct cell membrane coulci be 
distinguished. Treated after Koch's method, the vegetative celle 
show at one end a locomotive organ, which resembles a <»t-and* 
nine tails of threads. When exposed to the action of adds or a 
high temperature, the vegetativrcells grow out [probably through 
ptogre^ive cell-divisions] into long Leptothrix thread**, which 
change generally precedes the spore-formation stage. The spores 
are round, always formed in twos in each vegetable cell, and ore 
Always placed standing on their ends ; even by making use of Hart- 
nackS immerdionX, no partition wall could bedi^covered between 
the spores. In the Leptothrix-threads rows of spores could be 
oheRrved, which are, however, always so situated that two 
spores betoog to each cell The spores while still in the cells 
$re *8 m, in size ; thoae lying free ntUlu the size of i m. ; the 
. germlnatit^ spores swell up i*6 m. The germination of the 
spores generally takes place }n such a manner that an exoijporium 
i^d an endosporium can always be distinguished in them* The 
thioo^ endosporlBrn aHses out of the thicker exosporium, as 

a small ekoresoence, which gradually increoKes, developing more 
, and snore into a long cylindrical tube, and then begins by cell- 
to form vegetative cells. The whole course of the 
dcvislopment to the spore-formation, beginning with the vege- 
the formation of a similar new oeli, was followed, 
newly described form of Bacteria, which undoubtedly 
tke Desmobacteria of Cohn, Is in Us vegetative state 
. nii vdh^ke the BaHUus of Cohn ; It U, however, dearly 
^ dhi^tetished not only from h, but also fiw all other kinds of 
IS^eda.hhharlodelctlbe^ by its spore^fora^ion, since k always 
(ib^s jn odl two round spores plsced end to end, while in 
Bacteria hitherto described, only one spore has 
Wx noticed in eadh ocH On account of tW* sharply-marked 
nhtm Kern places this htm of Bacteria In a new genus, next to 


the genus Bsdilus, and calls it DUpom caucasicaf nov, g. et 
flov. sp. A more exhaustive essay on this subject, with expla- 
natory plate*, Kern promises in the next number of the Bulutht 
de fa AviW Jmpirial dis NaiumlkUs de Prof, I>. J, 

N. Gopofchankin aasUted Kern by kindly fomi>>hing him s^iUi 
the necessary materlaU for hU work, for which Kem expresses hi^ 
deepest thanks — Botanuch^ Zeitung^ April 2], 1882, p. 364, 

New Freshwater Sponges,— Mr. Edward Potts describes 
three more curious freshwater sponges in the Proettdin^s of ihc 
Academy of Natural Sciences of Phiiodelphia (January lo, 1882, 
p. 12). One found in September, 1881, near Cbadd^s Ford, il 
of a very delicate structure ; its framework of skeleton f pickles 
U exceedingly meagre, and slightly bound together, scarcely 
amounting to a mcKh system, and the numerous small white 
st.ttosphercs are found ia recesse? far larger than themselves. 
This sponge has been called Miymta craierijorman Another 
forming btautiful green mosses, often four to five inches in dia- 
meter, and about a quarter of an inch in thickness, was found in 
Cobb's Creek, near rbiladelphia. Tlie surface la kre^lar, occa- 
sionally rising into rounded lobeij ; the efferent canals are deeply 
channeled in the upper surface of the sponge, five or six some- 
times conveiging to a common orifice. The statospheres are 
numerous — rather small. There are two series of birotulate 
spiculeii, and it has been called Heteromeyenia tyderii. The third 
species was found at Lehigh^ Gap, Pa., in November, 1881, and 
belongs to the genus Tubella. Tnis genus, estaUished by Carter, 
contained only four species, all from the Amazon River, The 
new species is small, encrusting, and has been called /*. pennsyl- 
xfanica. The skeleton spicules are arranged in a simple series of 
single non-faeoiculntcd spicules, in the interspaces of which ihe 
statospheres are abundant. These spicule* are very variable in 
size and shape, but all are entirely and coarsely spined. The 
dermal spicules seem absent. 

Molluscous Fauna of Moscow.— The molluscouH fauna of 
the neighbourhood of Moscow was veryUttle knorni until now, the 
I wo former works dealing with this subject, by M. Ratchinsky 
and M. Madejine, giving only fifty-one species of Gasteropoda 
that iv, only a half of this claas of Molluscs which are to be 
found in the neighbourhood of Moscow. M, Milachevitch fills 
up this gap (i 9 « 7 /. de la Soc, des PPaturalistes de Moscou^ No. 2) 
by giving a list of the Molluscs of this region, his determinations 
of species having been made with the help of, or revised by M. 
Cleasin and Dr. Bottger. It is worthy of notice that of the 109 
species described, iz belong to the region of the Alps, and 17 
to the boreal region, 7 of them being common to both re^fiona, 
and all the Alpine species having been widely spread in Germany 
during the Quaternary period. A remarkable feature of the 
Moscow molluscous fauna is the absence of the larger f^pecies of 
ffelix {f{. pomatia^ AT, nemoralis^ H* xrbuslorum^ H. hortmsis^ 
&c.), whilst they are frequent In other parts of the 1x>real region 
— to which the Moscow molluscous fauna belongs too— nearer to 
the sea. As to the southernlimits of the boreal region in Russia, 
it is difficult to determine it, hut M. Milachevitch supposes k to 
follow a line drawn from Riga to Tamboff and Saratoff 

pERisTALTrc INTESTINAL MOVEMENTS.— The movements 
of thh intestine have been recently studied by the graphic 
method, by Simori Mosso and Pellcani {Beale 1 st Lomb\ 
experimenting TOtb on man and the dog. Among other 
results it appears that at every movement of respiration there 
occur strong contractions of the rectnm. Emotions and cerebral 
activity have a very manifest influence on the mu cniar fibres of 
the intestine, causing strong contraction. Besides so-called 
spontaneous undulations in the tracings, the direct cause of 
which is not known, it is posrible, the authors prove, to contract 
at will portion* of the intestine that are a considerable distance 
from the sphimeter muscle. The authors study the influence of 
changes of temperature on the tonicity of the intestinal walk, 
indicate the variations of the latter in sleep, digestion, and under 
influence of medicaments, dec., and show how intestinal move- 
ments are related to changes of volume in the forearm and 
blood- pressure in the carotid. 

On the Occurrence of Root-florets in Catananche 
LUTEA.— A. paper on, this subject by B. Daydon Jackson, 
Sec.L.S., was read before the Linnean Society on May 4, — M. 
J. A. Battimdi<a', In writing to Sir John Lubbock, peunted out 
the oeeurrenee of certain large single florets produced directly 
from the of this yellow-flowered composite. ExemlAation 
of the lar^ series of apedpieiii* <>f this spMiea. contained in the 
herbaria at Kew and the Britit-h Museum, showed that these 
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florets were to be found In almost eveiy instance, frequently in 
great numbers, but usttally overlooked from their great resem'- 
blonoe to Jtcales of the root-stock. M. Battandier further stated 
that the fnth was twice the she of those contained in the normal 
capitnU ; also that die root*^orets were not cleistogamic, a fact 
oonhrmed by finding tpeettnens showing the anther-tubes and 
fttigmata pro|ecting. Similar instances were also recorded as 
occurrii^ in two species of Scnijnis and a Myosotis. 


CHEMICAL NOTES 

Thb fortn^ deduced by Guldberg and VVaage in tbeir general 
theoiry of action of moss have been recently applied, witn satis- 
factory results, by K. Warder {Anter. Chtm, Joum, iit. No. 5) 
to the case of saponification of ethylic acetate. W. Ostwald con- 
tiimcs his work in the same field j he has recently studied the 
actions which occur when certain pairs of salts are fused together 
in equivalent quantities. His general result is that those salts 
which have the greatest heats of formation are always produced in 
greatest quantity. Berthelof s so-called *Maw of maximum work/' 
viz. that of several possible products of a reaction that salt, in 
the formation of which most heat is evolved, is alone produced, 
is rejmTded by Ostwatd as erroneous ; if it were true, chemical 
equilmrimn would be established only in those exceptional 
reactions wherein some of the reacting bodies underwent dis- 
sociation. Bcrthelat's statement is a return to the old hard and 
fast ideas on which ** tables of affinity " were constructed, ideas 
long ago overthrown by C. L. Berthonet (y'aurn. Tract, Chtm, 

XXV, l). 

Data continue to be accumulated showing more definitely that 
there ousts a dose connection between the structure of molecules 
and the physical properties of the substaaces composed of these 
molecules. Pawiewski has recently published a short account 
of his researches on the critical temperatures'' of liquid com- 
pounds ! he states that the critical temperatures of isomeric ethers 
are identical or very nearly so, that isoinena containing doubly 
Uidced^ carbon atoms have a higher critical temperature than 
thos«e In the molecule of which the carbon atoms are singly 
linked, ftc. {StruAte, xv. 460). 

In wi important paper bearing on the same general subject, £• 
Wllsou state?, as a result of his collation of many determina* 
tions of specific gravities of solids, that it is not justifiable to 
assign, as is usually done, a certain definite volume to each 
elementary atom in a compound molecule, but that the volume 
to be assigned to each atom in a compound molecule depends 
on the nature of all the atoms in the molecule {Trtc, T, S., 
3®, 457)- 

In oontinaonce of his experiments on the efifects of pressure 
on chemical changes — before referred to in these nate<:, Spring 
states that he has prepared Wood's alby (meltii^ at 65^) fay 
coinpre?«Dg, at 7500 atmosphere?, iron nlmgs, with bismuth, 
cadmium, and tin, in proper proportions. He has also obtained 
Rote's alloy (lead, bismuth, and tin), and also brass, by pressure 
of the constituent metals {BerichUt 15, 595). 

As tite results of an extended series of observations on the 
siructure of metals, Kalischer (Bcrichtt, 15, 702) concludes that 
most of the metals are naturally OTy^tallinc, and that when the 
crystalline structure has been lost by mechanical treatment it 
can, in most case?, be restored by the action of h^at. 


PHYSICAL NOTES 

An important contribution to physico-mccbanical rdence has 
been made by hf. Berihelot in a memoir conununicoled to the 
Acaddmie des Sciences of Paris, tmon the rapidity of propagation 
of a wave of explosion. An explosion in a g^cous compound 
pfopagatca itself, it would appear far soore ra^ly than a sound 
wave could tcavel in the meamm. For exazn^e, the velocity of 
sound in miatitd oxygen and hydrogen is 514 metres per 
second, while the explosion propagates itself at ^14 metres per 
second. Ml Berthelot concludes that the wave is therefore not an 
ce mwtk 'WweituMt bitfawmqfdteinicBl action, The^aneter- 
htioft of this Mwm^of propagation appear to belhefoUowing: 
uniform ud o cH y of (thvmqm tube*); mdependenoe 

of thb welodty of tbefMlerial of fhe tAes ; lobeB of lead and 
gutta-perdra Of equal eahbre oonveying the explosion at equal 
rates, the veloe% In « capillBry tuie b iHf^y less thasi m a 
wide one, heing 0990 mattaH per etfccmdior oxyhydde gaiAs 


ag^st 2^40 metres. The velocity differs in di/Etreat mixturasi 
bmng 1080 metres per second in a nuxtore of oxygen and 
bonic oxide. The velocity b independent of pressure whi^, lU 
the experiments varied from T to 3 atmospheres. M, BertbeidC 
attempt to identify this velocity with that of the translatioQ of 
the gi^ous molecules at the temperature attained in the os- 
plosion, as Qslculated from the fbrmnla of Clausius-— 

p as 29*354 a/ — (metres par second) ; 

V p 

where T is the absolute temperature and p the density at o" Uf 
the gas relatively to the air. He atsumts T as 3cxjo* in tm&t 
case, which would give for the oxyhydric mixture a velocity |>l 
2000 to 2500 metres per second and 130Q for carbonic acid. M. 
Berthelot therefore propounds the following view as to tlie way 
in which explosive action b propagated. In the film of gas first 
kindled a certain number of molecnles are urged forward with a 
velocity corresponding to the maximum temperature of the che- 
mical combination. Their shock against the neighbouring fihns 
determines there the commencement of chemical action, and so 
the movement proceeds, a uniform rate being observed except 
for those molecules which are close to the walls of the tube 
which give up in the form of heat a portion of tbeir kinetic 
energy to the solid matter of the tube. A comparison with 
certain properties of sound waves leads one to doubt the finality 
of Berthelot's conclusion that these waves are not sound wovUe ; 
for Kegnault formed a similar retardation of sound-waves in 
narrow tubes, and it is known that their velocity is independent 
of pressure, and that it increases with an increase of tempera- 
ture, and that the temperature which determines the velocuy U 
not the temperature of the mass as a whole but the temperature 
of the molecules in the actual wave for the time being. ']^e 
recent experiments of Galloway and of Abel on the propa^tion 
of an explosion in air charged with dust and contaminated with 
gas app^ to deal with quite another phenomenon, namely, the 
velocity of spread of combustion in a space containing partioler< 
of solid matter fioating in the air, and which has no more direct 
relation to the velocity of sound thim has the velocity wifli 
which combustion w propogated along a train of gunpowder or 
a piece of slow-match. 

Another contribution to experiments! acoustics we owe In 
Mr. John Le Coate of California, who has published in the 
American Jottmal of Sctenct some observations on sound - 
shadows In water. More than fifty yhars ago, when Colkdon 
and Sturm were measuring the velocity of sound in the waters of 
the lake of Geneva, Colkdon remarked on the extreme sharp- 
ness with which an acoustic shadow was cast by a projeobM 
wall that ran out into the lake. The greater $Imvb 06$ w 
shadows might be expected from tlie mathematical theoty of 
undulations, for waves of higher pitch than for those of 
as the wave-lengths of the former are shorter, and therefone 
liable to di fraction at the edges of acottstioaUy opaqim olneota 
Mr. Le Conte's experiments • a em almost aU made with the 
waves produced by the explosion of cartridges of nitroglycerme^ 
each containing 15 lbs. of the explo.sive stufifi These cartrifkfea 
were being vtsA in blasting a shallow reef in tlie harbour of gaik 
Francisco, and the means taken to observe tiie propagatiem of 
the shock consisted in sinking soda-water bottles and gms tabes 
failed with air, ao as to be wholly or partially conoeated behind 
solid objects such as wooden piles, A cartridge was exploded 
about 40 feet away from a pile about 12 inches in thidicness ; 
behind this obstacle, and for a dutance of 12 feet behind it, a 
sharply' defined sound shadow could be haeed. Another instill 
is given in the singular preaervation of buildups on ooepr- 
rence of an explosion at San Frandfoo when boated withiR tibe 
geometrical shadow of other buildings. Mr. Le ^nte aeejea^q 
explain the relative sharpness of shadows of ewhMive.tottvils % 
s^poslng that in this otae iIm very short invpuhe glees rise 4o a 
dixturbance whose wavOfiength is exaeedh^ short. In oofuiw- 
tlop with the sabjeett U may be worth to recall Xaad Riiy- 

leigh's beautifril experiment 00 the smiind<ehadow htihind mi 
opaque dreniar disk, where (ns m the care of Kg^ for whkhrwa 
pnewtod by JE^ianen and verified by Aaufc^ toett is a htniiAM 
point at the eeafife of the.shndow}^ at the i^eitra of the mmAUk 
rimdow, apmeptibteangiMfitottonoflheshrilliinto of ah#4f 
whiiUe was observed. 

The; old device of tha vlhratiitg oohtmfi of ak ' 
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fAfloiliAr. KJiki^s method of introducing a small tube commu- 
fidcatteg with a manomeinc capsule and a dame indicator^ was 
recently described in our Physical Notes. The latest device for 
fl «imilar purpose is that of M. Sem- Carpi, who introduces a 
smti^ micropnone supported on an elastic membrane stretched 
over A wire ring. Tiie microphone is connected by wires to a 
telephone and a battery, nardly any sound is heard except 
when tlm exploring microphone is at a node, when it causes a 
buxzing sound to m heard ia the telephone. The objection to 
all these methods is that the pressure of the explorer alters the 
position of the nodes in the tube. Konig^s appa^stoa is probably 
feast open to this objection, but it requires a apMiltl piece of 
apparatus of an expensive kind. 


THE JOINTING OF ROCKS AND THE 
CHANNEL TUNNEL^ 


'T'HE writer, referring in the first instance to his '* Report*’ on 
Jointing, puhlisb^ in vcl. xxv. (1875) of the Transa^^tims 
of the Royal Irish Academy, in which the subject is treated of in 
its purely geological aspect,^ remarks that his investigations in 
connection with it entitle him to take a port in the discussion of 
a question in engineering, which public enterprise has of late 
elevated to one of international importance. 

At the outset, however, he feels himself compelled to express 
his doubts that rock-jointing has been sufficiently attended to by 
the active promoters of the proj>oBed Channel Tunnel. 

ITie remarkable divisional structure under consideration, often 
taken to be analogous to ordinary cracks or fractures due to 
rock -disrupt ion, is, in the opinion of Prof. King, a phenomenon 
having only a distant relation in its origin to the latter. 

In its normal state, jointing is a fissured condition of rock^ 
the fissures presenting even, smooth, regular, and close-fitting 
conjunctive planes, often standing verticuly, or in an inclinra 
position, where the fissures have been affected by stratic dis- 
torl^ces, or have been acted on by water and other erosive 
agencies, they are more or less open, thereby converted into 

crevices.” It divides both sedimentary be<ls and igneous 
masses ; and is separable into two or more series or syiitems, 
each having Us respective fissures running in ptirallelism, also 
in a definite and an indej>endcnt direction, over areas hundreds 
of miles in extent ; and descending to considerable depths below 
earth’s surface. The fissures vary in their distance from one 
anu^cr from under half an inch to two or more feet. 

That jointing demands the cloeert attention on the part of 
engmeera engaged in sub-aqueous works requires no other proof 
than the fact ot the utter failure which attended the scheme for 
opening out, during the famine of 1845-46, a water communica- 
tioD, about four miles in length, between Lough Corrib and 
Loi^ Mask, in the w'est of Ireland. After an expenditure of 
4)0^oot^. it was found that the jointing in (he carbonifierous lime- 
itooei through which the excavation nod been made, carried off 
oil thi water. The work had, therefore, to be abandoned ; thus 
resulting in nothing more than a dry ditch ! 

As regards the chalk and other rocks to be penetrated for the 
Channel Tunnel, Prof. King admits that they may not be so 
highly jointed as the mach older carboniferous limestone ; never- 
theless, he shows that the former deposits are not altogether free 
from dangers, which, to be overcome^ require the closest 
attention. 

From the numeroua occorrances, noticed by writers, and ob- 
aerired by himself, of faults, true jointing,® ordinary dUruptlvc 
firectnreo, incUnea bedding openings, dry submarine swaUow- 
bolea of TOocenfi age (now filled with cUy, sand, gravel, in some 
containing suMossll sea-shells) and rock porosity in the 
ehalk ftyrmadons of Kent, Frof. lEUog infers that these detriments 
ore equally present In the same deposits, wdl knovm to eidst at 
the Ix^m of the Channel ; where some of them oanaot but turn 


* Abstmet of a paper “ On the jenmiag of Rooks, in W 5?*^’ 

Miii|g[^p^Uy the TannsHidg iJmaSmk by WUluim King, 

of Mineralogy and Oeeloxy. Queen's Golk^ Galway* 
" the Royal Irwh Asoden^ EittUin. , 

Old Chapter of ffi* OodIosM Roeoid, frc., by Fritf«»oN 
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out to be sources of water-leakage, greatly interfering with the 
success of the proposed Channel Tutmel. 

^ Precisely similar detriments, giving rise to the same apprehen- 
sions are to be met with on the opposite seaboard of rnmee. 
Reference may be made to the great linos of fracture which have 
moulded the river^drainage system of the Bos BouIonnaU ; and 
especially to the marvellous jointing (represented by the distin- 
guished geologist, M. Daubr^, in his ** Etudes Synthdtiques de 
Gdologie," parte prem.), which vertically intersects the chalk 
diiTs near Tridport, north of Dieppe. 

Still, such serious draw^ks Prof. King admits must not be 
held os unsurmounUble. He is fully satisfied that engineering 
in the present day is quite able to c<q>e with them ; but only by 
an enormous expenditure. It has been proposed to line the 
Tunnel with concrete ; bat in bis opinion it U absolutely neces- 
sary that nothit^ short of liniug it, and In its entire length, with 
the most resisting, impervious, and endurable stone;, raould be 
attell^>ted. 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

Cambridge. — The accommodation recently provided for 
practical biological work has already proved seriously deficient, 
owing to the rapid growth of the classes in physiology and 
comparative morphology. The class-room for practice mor- 
phology was built to accommodate thirty students working at 
the same time, and the room for histology, 36. Additional 
temporary accommodation has been made for an increased num^ 
berof students, but there are grave inconveniences in conse- 
quence. This year there are about fifty-five students in elemen- 
tary morpholo^, and twenty in the advanced class; seventy 
students attend elementary physiology, and about fifteen the 
advanced course. The only possible alternative to the provision 
of new rooms, is the division of classes into sections, and 
repeating the practical work with each section; rendering a 
large increase in teaching power necessoiw. Moreover, such au 
arrangement will interfere with the rttle that the practical work 
belonging to the lecture is gone through imm^iately after. 
Under these circumstances it is recommended by the Museums 
and Lecture Rooms Syndicate that a third floor should be added 
to the New Museum Building in its central portion, giving a 
new cUss-room sixty feet long, and new private rooms for Mr. 
Balfout'’$ classes, while Mr. Balfour’s present class-room could 
be added to Dr. Foster’s department. The cost is estimated at 
about 1500/. 

The increasing need for a 'new lecture-room for biology has 
not been lost eight of ; and it is suggested that it will be advis- 
able to adimt the present bird -room to the puriTostes of a lecture- 
room ; while the Museum of Comparative Anatomy should be 
extended so as to be capable of accommodating the biids. This 
alteration would necessarily involve considerahle expense, and 
it is postponed for the present 

Part I. of the Natural Science Tripos will begin on May 23 ; 
Part 11 . on June i. 


SCIENTIFIC SERIALS 

AftmUn der PkyHk und Ckemie^ No. 3.— Photometric re- 
searches, by E. Ketteler and C. Pulfrich.— Theory of elliptical 
double refraction, {by E. LommeL — On differences of tension 
between a metal and liquids of difierent concentration, by £. 
Ketteler. ^On galvanic conbinatlons consisting only of elements, 
and on the elMtric conductivity of bromine and iodine, by F. 
Exner.^Keply to an observation by Herr F. Exner, on Volta’s 
fundamental experiment, by F. S^ulre-Bergc.^VaporisatioQ, 
fusion, and xoblunation, by M. Planck.— Oa new electric figures, 
and on the glidiog of electric sparks, by K, Antolik.— Repre- 
sentaUon of longitudliial and tronmw waves by projection, 
by R. Weben—On the theory of stationary snodon, by S. 
Oppenheim* 

No. 4.— On the r^ation of tronsveise oontiactlon'to longitu- 
dinal dUatatitm in bare of isotropic by W. Voigt.-^u 
ths dectric resistance of vocunia, by E. Edlnnd.— Transportable 
itistniments for sneaserement of variations of intensity of terres- 
trial magnedsm, by F. Kdhlfant«h.^Taiigetlt-eompass for abso- 
lute measurements, ndjnror-galvanoineter, rieetro-dyrau&ometer, 
and mognetometor free of metal, by the som.— Remarks on 
the medMuM boon of the lows el Ohm and Jmile, by E. 



Budde .—Experimental researches on the intensity of diffracted 
light, II., by J. Frohlich.— Some observations on the works of 
Herren Lommel, Glaaebrook, and Mathieu, byE. Ketteler. — On 
the condensation of rases on surfaces, by H. Kayaer.— Re* 
eearchea on the dependence of the molecular refraction of liquid 
combinations on tndr chemical composition, by H. Schroder.— 
On Eegrange^s equations of mot- on, by B, Weinstein. 

Journal of tht Franklin Jnsiiiute^ April. — A new theory of 
the suspension system with stiffening truss, by A. J. du Bois 
(concluded). — Adaptation of EuIer^s formuln to American Jong' 
Column experiments, by W. H. Barr. — The Flannery boiler- , 
setting for the prevention of smoke, by C. A. Ashburner. — ; 
Milk, by B. Haines. — The fire-underwriters* regulations respect- 
ing the use of the electric light. ^ — On the filtration of water for 
industrial purposes, by P. Barnes. — The (lUgor-beet industry, by 

L, S. Ware aud K. Grimshaw. — The Hudson River tunnel, by 
S. H. Finch. 

Bulletins dela SocUU d' Anthrofolc^ie de Paris ^ tom. iv. fasc. 
iv, Paris, l88j. — ITris, the latest quarterly number of the 
Bulletins^ contains tbe concluding port of M, Topitiard'ei paper 
on his facial goniumeler. — Observations by L. Manouvrier on 
tbe relations between the weight of the cranium and that of the 
moxillaries and the femur, with a view of trying to determine the 
relations between the several parts of the body connected with 
the cerebral, digestive, and motor runctions.— Reports by M. 
Led Duble of a case of variation in the clavicular trape?ius ; and 
on the occurrence in man of the abnortnal muscle named by 
Wood, the supercoBtalis " ; a case of atavism in the occurrence, 
in a woman, of the flexor profundus digitorum of the ourang- 
outang, by M. Chuzinski.— On the crama of criminals preserved 
at Brest, by M. Corre. — On the cramology of criminals, by Dr. 
Artlouin, who also contributes an interesting paper on the 
results of the Medical Statistical Tables of Japan, publii-hed at 
Tokio in j88o.— M. l.con Metchnikoflf gives the result of his 
ethnological observations while in Japan on the different races 
occupying the country, and his viewsi as to their probable origin. 
— M, Verncau considers the tyne and origin of the ancient 
inhabitants pf the Canaries ; and M. Manouvrier de'-cribes at 
great length the result of his observations on eleven natives of 
Tierra dd Fuego, in the Jardin d’Acclimatation, at Paris. His 
remarks gave rise to prolonged discussions among the Members 
of the Society, and were supplemented by a communication from 

M. Topinard, based on personal observation of these ravages, 
and by a rhum^ by M, liovelacque of all that is known of the 
people and their country, through the reports of ^English and 
French travellers. — M. Magitot describes the abnormal cha- 
racters of a dwarf, presented last October by Baron Larrey 
to the Acaddmie dc M<Jdccine ; and M, de Quatrefages re- 
ports the case of a dwarf smaller than Tom Thumb, and 
in whom, he believed, that the disproportionally large size of 
the head waa due to hydrocephalus. — M. I’arrot brought forward 
ft case of megaloglossis, comoined with idiocy, in a child of two 
years of c^. — M. Laborde presented to the Society his essay on 
the experimental and morphological function of the semi-circular 
canaD in animals, in whicli he beUeves w^e may discover that of 
a “sensitvo-motor*' apparatus, intended to render the sense of 
hearing more complete. M. Delaunay, in summing up the con- 
clusions he has arrived at in bis labours in the field of general 
pathology, considered the various degrees of liability towards 
certain diseases shown at different ages, by either sex, and among 
different races. The only contributions towards palaeontological 
inquiry contained in this number are : M. Hamy’s report of the 
progress of the excavations at Bollwillcr, whose deposits would 
appear to belong to the latest neolithic age ; Prof. Carl Vogt’s 
communication of the discovery by M, Roth, in the Pampas of 
La Plata, of a human skeleton lying below the carapace of a 
fossil glyptodon) and the presentation, by M, Vinson, of a 
chrumoUthwraphic reproductian of a celto-ibcrian inscription, 
foond near Siguenxa. M. Vinson is of opinion that we have as 
yet no authority for accepting the theory of any close affinity of 
tbe Basques with the ancient Iberians. 


Mtmorie della Soeieid dc^i SpettroscapisH Itaiiam^ March. — 
Solar observations made at the Royal Cbpervatory of Palermo in 
the fourth quarter of i88i, by Prof. Ricco. 

SOCIETIES AND ACADEMIES 

London 

Zoologk^ May ;i.— Prof. W. H. Flower, LL,D« 

F.R.S., president in the chair.— Before commciicing the usual 


proceedings, the president called attention to the fact that one 
of the communications made to the previous meeting was froih 
the pen of Mr. Charles Darwin ; and took the opportunity of 
referring to the labours and character of the illustnotts natuitt* 
list, whose work had so profoundly modified Not only soedogi^' 
science, but so many other departments of human thought^ 
Mr. Sclater exhibited a drawing of a Tapir presented to the 
Society by Mr. Friu 7 .urcher in August last, which had 
captured on the Yuruari River in Venejsaela. Mr. Sekter 
observed that in form and colour this animal seemed to agref 
better with Tapirus denmi than w ith the ordinary T, americetnus^ 
and suggested that it was quite likely that the former species 
might be the Tapir of the northern coasbregion of Cohimbta 
ana Venezuela. — Mr. J. E. Harting, F.Z.S., made some re- 
marks on the desirability of adoptinga standard of nomenclature 
when describing the colours of natural objects,— Dr. Hans 
Gadow, C.M.Z.S,, read a paper on the structure of feathers in 
relation to their colour, in the course of which he endeavoured 
to show how the optica I apjpearances of the various colours met 
with in the feathers of birds were produced. — Prof. Flower, 
F.R.S., gave an account of the cranium of a Cetacean of tbe 
genus Ilyperoodon from the Australian Seas, upon which he pro- 
posed to round a new species, H, p/antjrons.^A communication 
was read from Dr. O. Staudinger containing the description of 
.'orae new and interesting species of Rhopalocera from the New- 
World.— A commiuiica’ion vas read from Mr. H, Elwes, 
F.Z S., containing a description of a collettion of bultcrflics 
made on the l il^tan side of tbe frontier of Sikkim, amongst 
which were examples of several apecie^ new to science. —A Com- 
munication was read from Mr. Edgar L, Laynrd, F.Z.S., de- 
scribing a new species of Parrot of the genus Alympkicns from 
Uvea, one of the Loyalty group, whia\ he proposed to call 
Nymphieus uvirmu\ 

Geological Society, April i6.— J. W. Hulke, F.R.S. , 
president, in the chair.— The President remarked that it would 
argue a degree of indifference with w hich the Society could not 
be charged, if the meeting were to proceed to the tranc action 
of the ordinary business, without Rome reference to the wd loss 
sustained by the whole scientific world w itlitn the last few days, 
in the death of that illustrious naturalist, whose remains had 
been consigned that morning to I heir last resting-placjp at West- 
minster. lie added that the spectacle presented )iy the vast 
assemblage of people who came together to witness the obse- 
quies of Mr. Darwin, was of the most soul-stimng kind, and 
constituted the grandest conceivable testimony of respect for the 
memory of the distinguished philosopher who had just passed 
from among us. — S. S. Buck man, Hugh Salvin Holme, Collet 
Homersham, and Joseph B. Tyrrell were elected Fellows of the 
Society. — The following communications were read On fossil 
Chilostomatous Bryoxoa from Mount Gombier, South Australia, 
by Arthur W. Waters, F.L.S., F.G.S.— ; Permian, 
Carboniferous, and Silurian, by George W, Shrubaole, F.G.S. 
— On the occurrence of a new' species of Phyllopora in the Per- 
mian limestones, by George W. Shrubsole, F.G.S. — On tbe 
relations of the Eocene and Oligocene strata in'the Hami^shire 
Basin, by Prof. Jobn W. Judd, F.R.S,, Sec.O.S. The section 
at Wfaitecliff Bay, in the Isle of Wight, affords us the means eff 
determining the true order of succession of nearly aooo feet 
Tertiary strata, and is therefore employtxl as a standard to which 
to refer the strata seen in sections where the order of succession 
is not so clear. The author supported the views of Prof. Prest* 
wichas to tbe limits of tbe Brackle^ham series, as opposed to 
the opinions expressed on the subject by tbe Rev, O. Fi>her. 
He pointed out the confusion which has arisen from the corr^- 
tion of certain strata in the Hamphire basin with the bAireh 
Lower and Upper Bagshots of the London area, in whkh fqsrik 
are so rare as to render their geological age somewhat douhtfoil. 
To the Lower Bagshot some authors have referred 6fio fee^ of 
the strata seen at Alum Bay ; wide other authors have 
that name to about 73 feet of the seme section. The aM of lW 
Upper Bagshot of the London basin is adxnitted ty allianthm ' 
to be very doubtful. The only way to avoid the confititioh 
avoidable from using the same names for stmts* the epn^atloh ^ 


tive flora, as '*the Stndland bed#,*' and the mnds 
I Bartoh sky by the old name of **the Headon ^fi^ 
Above these sands are a series of ckys only about id 
at WhitecUff Bay, bnt miidi tbIoW at Hriddn BRilt juki 
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These Bands and days form the He^on group ; 
tii^y ponaist of freshwater strata with bands of limestone and 
lighttef but laduding numerous ioconstaut intercalations of 
Were containing marine sheUs* for the most part much dwarfed. 

age of the Headon groixp, as shown by the fossils which it 
contains, is that of '^the zone of Ctrithium concavum of conti* 
i^atai authors. The b^ci^i^-watcr Headon group is succeeded 
a^ WhltecUff Bay by nearly loo feet of purely marine strata. 
T^ieae marine beds, which had been shown to rest on an eroded 
surfeee of the Headon beds, contain the remarkable fauna which 
had been recognised by many British and foreign geologists as 
that of the I^wer Oligocene. Similar strata with the same 
fossils are found in the New Forest, at Lyndhurst, Brockenhurst, 
Koydon, and other points, and there also attain a considerable 
thickness. It was pointed out that this marine series is quite 
distinct from the Headon, or zone of Cerithium cotuavum^ with 
which it had been confounded. The author had been very 
severely criticised for the views which he bad put forward in a 
former paper as to the manner in which the Brockenhurst series 
represented in the section at the west end of the Isle of Wight. 
Thtfe was much difhculty in these variable estuarine beds in 
correlating the beds seen in Colwell Bay with those expoi-ed in 
the cUds of Ilesdon lUU. With several previous authors 
on the subject, he maintained that the gi'eat series of sand- 
stones and limestones forming Worden Point and How Ledge are 
continuous with those expos^ in the face of Headon Hill, and, 
consequently, that the marine beds of Colwell Bay, overlying 
those limeNtone series are younger thajt the brackish water bands 
intcrstratificd with ibe Htddon beds of Headon Hill, His 
critics, however, insisted i hat these two beds agreed with one 
another in such a manner tliat they must be regarded as ports of 
the same bed, separated by denudation. In opposition to this 
view, it was pointed out that the Colwell Bay bed is of the most 
inconstant character, and long before reaching Headon Hill is 
seen to be on the point of thinning out and disappearing aUo' 
gether. In conclusion, the author pointed out tW his own 
interpretation of the succession and correlation of the strata in 
the Hampshire basin V)rings them into complete harmony with 
that which is maintamed by the great majority of continental 
geologists, while that of his critics appeared to be hopelessly 
irrecoucilcable with their views. 

Chemical Society, May 4,— Dr. Gilbert, prcbident, in the 
chair. — Prof. J. Dewar, F.R.S,, delivered a lecture on the 
recent development of the theory of dissociation. The lec* 
durer, after referring to the earlier work of Black on ** Physical 
CbemisfrY/* pointed out the origin of the term dissociation, and 
the experimenU made thereon by Devil !e. Troost proved that 
dissociation is a function of the temperatu. e, that it is indepen- 
dent of mass, and that the action fa reve sible; the process 
resOmbles in many respects the condensation and volatilisation 
of a vapour. 'Hie experiments in which vapours are conducted 
along heated porous tubes, only prove that dissociation takes 
place, but do not tell us the extent of the ociation. Exact 
teUminations of the partial pressured obtained by heating 
Various substances, as tttumoniocbloride of silver, w aler, &c., to 
eertaiji temperatures have been made, and thus curves have been 
^awn, which, by inspection, show the pressure necessary to 
prevent the decomposition of a substance at any particular tem- 
perature. Heoent investigations have shown that solid sub- 
staA^ have a temperature analogous to the “ critical point '' of 
above wbick they cannot exist ; thus, when hydrogen 
and water are subjected to great pressure at low tem- 
a crystaUlne hydrate is formed, but above 40’ C. this 
Ifiptcfe" cannot be shown to exist, however great the pressure 
. !(f a mixture of hydrogen and iodtne be heated to 
some hydriodlc acid is formed ; if hydriodic acid 
C*, free hydrogen and iodine are formed, and 
of hydrog^. iodine, and hydriodic acid 
compo^tion. The lecturer then ex- 
\lc el Comot, and nhowed how a formula 
I by ul’mdi the latent heat of a chemical 
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in of carbon-dioxide U<as insisted 
of the results wlrii the disroda- 
. hted oat. to conclusion, the author 
ih^hty « ^he dissoctarion of eiemenis in the 
^ ^ > and rekaoning from a leglri««te extension of 

of dis^otic^ inferred timt if hydrogen be 
Jbe matter, t^e sun's aimo- 

t nnfeyohritW to dls^bclatl^n). 




Anthropological Institute, April as.—Hyde Clarke, vice- 
president, in the chair. It was announced that Alfred Morrison, 
F.G.S., and Frederick Harold had been elected Members of the 
Institute. — The Chairman referred at some length to the great 
loss that anthropolngicai science had suffered by the death of 
Mr. Darwin, an Honorary Member of the Institute ; Prof. 
Flower, F.R.S., also oftered a tribute to Mr. Darwin's memory. 
Mr. £. H. Man read a second paper on the aboriginal inhabitants 
of the Andaman Llands. He touched u^ on the important 
subject of language, and pointed out certain peculiarities con- 
nected with the varying use of several sets of possesfcive prono- 
minal adjectives with particular classed of nouns ; in expectation 
at an early date of a paper on the South Andaman language by 
the president of the Philological Society, this subject was but 
briefly dealt with by the author, who next proceeded to describe 
tbe Andamanese system of adoption and the recognised degrees 
of affinity, especially as bearing on the question of marriage, 
bringing to notice at the same time the erroneous opinions 
hitherto held on this latter point, as also anent their death and 
burial customs. Numerous superstitions, beliefs, and traditions 
were related, the latter treating of the account given by the 
aborigines regarding the Creation, Deluge, and Dispeixion. Mr. 
Man was careful to state that he had taken the precaution to 
obtain his information from meml)ers of distant trtl^es who had 
had no opportunity of intercourse with Europeans or other aliens 
residing at Port Blair, and added that it wa*« extremely im- 
probable, for the reasons noted in his pap*»r, that any previous 
generations of these islanders, within historic times, by whom 
these traditions had been handed down, could have obtained their 
versions from strangers. 

Royal Horticultural Society, April 25.— Sir J. D. Hooker, 
in the chair. Aw attackid by larva: Mr. Maclachlan 
reported upon some specimens of larch twigs received from Mr, 
K. Glutton, of Hortwood, Reigate, who stated that thousands 
of young larches were attacked by larvae at Box Hill — ‘*the 
affected trees swarm with little grubs which move about in their 
cocoons, and seem to suck the juices from the young foliage, 
leaving it dead, and so kill the trees," They proved to be the 
larvae of a minute moth, Colwphora larktlla^ which lays its eggs 
on the twdgs or buds. The larvse hatched in autumn construct 
cases of cuticle, &c. The young autumn larvae attach their 
cases to the young leaves in spring, which they soon mine and 
destroy. Mr. Maclachlan U or opinion that the damage done by 
this insect h not likely to seriously injure larches. He remarked 
that Box Hill being cnalk and dry, was not well suited for the 
growth of larches . — FertUisatiou of Hoy a: Mr. iW. G. Smith 
referred to this subject, and exhibited flowers with flics attached 
to the glutinous disks of the pollen-massefi. The Hoya is 
highly fragrant. This fra^raime is very attractive to insects, 
which are necessary for fertilisation of this plant The pollinia 
are concealed, excepting the dark viscid disks, which are ex- 
posed. When an insect alights on the (lowers, one foot at least 
Hips and gets caught by one of the fine little glutinous disks. In 
its effort to escape two, three, or even four other feet are almost 
snre to get similarly caught. Tbe insect then tries with all its 
power to, free its limbs. If successful the pollen-mosses are 
withdrawn out of the pouches by the feet. The basal 
appendages of each pair of pollinia are clastic, and when in the 
pouch they are like an extended spring, but the instant the 
masses are drawn out, the spring closes, and the two pollen 
masses quickly cross each other and hold tightly on to the 
insect’s little claws. If tbe insect is weak, it cannot withdraw 
its legs at all, and so perishes on the flower ; but if strong, it 
flies away with one to five pairs of pollinia clasped round its 
feet. Sometimes an insect breaks part of its leg off in trying to* 
withdraw H. The five stigmos are not ready to receive the 
pollen at the time the pollen h mature ; so that it is only when 
the insect reolights on some neighbouring Hoy a- flower in a 
more advanced stage of growth that cross-feitUisatlon takes 
place by its treading on tbe exposed stigmas. 

EtUNBURGK 

Royal Society, May i,— Mr. Mihie Home, vice-president, 
in the chair.— Prof. Pioisi Smyth, Astronomer-Royal for Scot- 
land, read a onsome ^ints in the m«teorolo|^of Madeira, 
both absolute and oomparouve. By a oarefnl comparison eff the 
mean monthly tetttReratttres, the maximum temfwratoreSi and 
the mean dally ran^i during the months of June and Jtdy at 
Madeira and Lhbon^ ft appeared that the temperature at the 
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former was markecUy more equable. A like coinparison was 
also institated for the correspoudlng anmial variations at Ma- 
deirOf Lisbost Jerusalem, ana Scotland, and the same wonderful 
cqoablcucss was shown to exist. Observatiozis with the wet- 
and di^bulb thermometer, and specttoscopic indications of the 
* ' rain- hand proved the climate of Madeira to be at the same 
time remarkably humid, which at once explains its; cold summers 
and warm winters. This striking humidity the author traced to 
the Influence of the Gulf Strca'n, a branch of which trends 
south from the Bay of Biscay past the coast of Tortugal. That 
the ocean waters around Madeira are peculiarly warm, was detnon- 
stratei by the late Sir Wy viUe Thoimson in the Expe- 

dition. The abundant presence of watery vapour in the atmo- 
sphere also seems to have a marked influence upon the flora and 
fauna, which are very different from what wonld be expected 
when latitude alone is considered. — Mr, V. Geddes communi- 
cated a paper by Mr. F. E. Beddard, B.A., on the anatomy 
and histology of Plturochacia Mosdtyi^ a new genus and species 
of earthworms, which had been brought home l»y Prof. Moseley 
from CeyloR. The chief characteristics of this species noted 
were, that the setoe are not arranged in continuous lines round 
the liidy, but in two lateral groups, that there are no segmented 
organs, and that the capillaricB extend into the hy|x>derm, as in 
the leech. — Prof, Heddle, in the first of three notes, described 
a leaf-bed which he had discovered at the base of a high preci- 
pice at the north-west corner of the island of Canna. The bed 
consists of a highly laminated brown clay, easily split by tapping 
or by inserting the edge of a knife. This chy, w'hen it comes 
down to the water’s edge, is acted upon by the waves to form 
the so-called Fuller's earth. In the second note, the author 
intimated that the inner Hyskier — a group of skerriefi some nine 
miles from Canna — was formed of the pitebstone p<»rphyry of 
the Scuir of Kigg, which is about twenty -two miles distant. 
The third note related to a .supposed organism from the marble 
of Sutherland, which the author, from his intimate acquaintance 
with the Ktmcfcurc and mode of occurrence of minerals, was 
certam was not a mineral. A speonnen had been sent to Dr. 
Carpenter, who, without atry knowledge as to where it had 
been got, described it as being very Eozooic.— Mr. J. Aitkin 
commtmicahGd a brief note on the selective absorption of sea- 
water 'fiir light, on which he had made some bpectroscopic 
obKTvaikms, 

Paris 

AcRdcsny of Sciences, May i.— M. Jamin in the chair.— 
The death of Mr. Darwin was commented upon by the Presi- 
dent and by M. dc Quatrefages. — On some reactions of bichlor- 
ide of mercury, by M. Debray. — On the employment of liquefied 
gases, and imrticularly ethylene, for production of low tempera- 
tujres, by M. Caillctet, A thermometer immersed in liquid 
ethylene indicated about - 10$“; whereas protoxide of nitrogen 
bolls at -88". In utilisation the Ih^uid was, on opening an 
oriflee in the receiver, projected through a glu'^s tube on the 
apparatus to be cooled. Suddenly diminishing the pressure of 
compro.'^sed oxygen cooled to at least - 105®, one observes 
tumultuous ebufliilon for a little ; (at - 88“ oxygen ^ve merely 
a fine mist). Ethylene has the property of remaining liquid 
and transparent at temperatures where protoxide of nitrogen and 
cartfonic acid liccome solid and opaque.— Separation of gallium, 
by M. Lecoq de Boisbaudran, — Report on a memoir of M. C. 
Stephanos, entitled “Memoir on Groups of Bin^ Forms 
having the same Jacobian.'* — Determination of the difference of 
longitude between Paris and Besanfon, by MM. Bamaad and 
Deygue, A chronometric observatory is being founded at 
Besan^on, for the benefit of the watchmaking industry there, 
and the difference of longitude between the site chosen and the 
Montsouris Ob^rvatory is found to be 14m, 36’a67s. — Dwdop- 
menU in series of a holgmorphous function in an area limited by 
arcs of the circle, by M. Appell. — On certain ternary quadratic 
forms, by M, Picard, — On photographs of the spectrum of 
the nebula of Orion, by Prof. Draper, — On the polarisation of 
electrodes and on the conductivity of liquids, by M. Bouty, 
From experiments in which the electromotive method of M. 
Lippmann was applied to measuring the conductivity of acidu- 
lated water with a very weak clecfromotive force (r.f, that of a 
xine^cadmium etement), be condndes that a liquid has only one 
way of eoadttpdng ^wtiidty (not /nv, an and a 

as awne fSydcigto «n»pose>, whatever the special pdieno- 
meoa of Khe ^eotrr4eai--^X«fmMe of a tfhtal on the nature of 
the sndaoe another nwtal placed at a very small distance, by 
M. Pellat. Two metal surfaces placed opposite each other at an 


interval of a few miUimetres or tenths of a millimetre, haye theit 
superfleial layers temporarily altered (as one finds pn measuring 
the difference of potentUl) ; after sepmtioa the change gndually 
disappears. The author re^rds the action as not electric, btd 
purely material, and depending on the natufe of the hiflueaciitg 
metal (it is great with lead, less with copper, nii with dnc). 
Metals seem to emit, at ordinary temperature, a volatile sub- 
stance, which, deposited on the surface of objects, chemical^ 
modifies their nature, — On the liquefaction of ozone, by MM. 
HautefeuilLe and Chappuis. By compressing, at about 12^ atm^, 
a mixture of oxygen and ozone in a bent lu&;, part of which was 
cooled with a ^et of liquid ethylene (see above), they obtained 
ozone in liquid drops of a dark indigo blue colour. The 
va|>orisation of the liquid is not very rapid, even at atmospheric 
pressure. — Action of insoluble metallic tmlphides On a solution of 
acid sulphate of nickel in presence of sulpnurettccl hydrogen, by 
M. Baubigny.— Oxidation of pyrogallol in presence of gum arable, 
by MM. ae Clermont and Chautard. — Chemical study of various 
products of Uruguay, by M, Sace. This relates to caoutchouc 
from various fig trees, the camphor tree, a blue 'flowered vetch, 
and chickweed. — Observations relative to a group of fossil 
Suidse, whose dentition has some Simian characters, by M, 
Filhol. These fossils are from the upper eocene. Other i-wfnts 
of similarity are the shortening of the skull and the form of the 
tcmporo-maxillary articulation.— Researches on tlie anatomy of 
some Echinida, by M. Kahler, — The Grotto Lympia, by M, 
Riviei-e. Ho finds evidence of the contemporanei^ of the 
brecciform deposits of this grotto (discovered at Nice in 1878, 
and containing remains of SU/tAaSf 

CeyvuSf BoSy Sc. ), with quaternary man. — On the reptiles found 
in the gault of the east or Fiance, by M. Sauvage. Eleven have 
been discovered. Intrt a/fo, crocodiles existed of much larger 
size than those of the Cambridge strata. The prindi^al Dino- 
saurian W'as n Mrgahsaums {superhis) of gigantic size, differing 
in several features from the M. Bucklandi of the oolite in 
England.— A hypsometric map of the rivers of European Russia, 
by Col. de Tillo, was present^ by M. Daubr^e. It is observed 
that the principal wjdcr-courses of that country change pretty 
abruptly in general direction. M. Holtz noted several observa** 
tions relative to intermittent springs. 
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CHARLES DARWIN 
I. 

T he object of this notice is to give a brief account of 
the life, and a proportionately still more brief ac- 
count of the work, of Mr. Darvvin. But while wc recognise 
in him perhapa the greatest genius and the most fertile 
thinker, certainly khe most important generaliser and 
one of the few most successful obsen^ers in the whole 
history of biological science, we feel that no less great, or 
even greater than the wonderful intellect was the charac- 
ter of the man. Therefore it is in his case particularly 
and pre-eminently true that the first duty of biographers 
will be to render some idea, not of what he did, but nf 
what he was. And this, unfortunately, is just the point 
where all his biographers must necessarily fail For 
while to those favoured few who were on terms of inti- 
mate friendship with him, any language by which it is 
sought to portray his character must seem inadequate, to 
every one else the same language must appear the result 
of enthusiastic admiration, finding vent in extravagant 
panegyric. Whatever is great and whatever is beautiful 
in human nature found in him so luxuriant a development, 
that no {^ce or chance was left for any other gr*?wth, 
and in the resuft we beheld a magnificence which, uniess 
actually realised, we should scarcely have been able to 
Imagine. Any attempt, fbercfofe, to describe such a cha* 
racter must be much like an attempt to describe a splendid 
piece of natural scenery or a marvellous work of art ; the 
thing must itself have been seen, if any description of ft is 
to be understood. 

But without attempting to describe Mr. Darwin's cha- 
racter, if we were asked to indicate the features which 
stood out with most marked prominence, we should first 
mention those which, from being conspicuous in his 
writings, are already more or less known to all the world. 
Thus, the absorbing desire to seek out truth for tnuh’s 
sake, combined with a characteristic disregard of self, led 
not only to the caution, patience, and candour of his own 
work— which arc proverbial— and to the generous satis- 
faction which he feit on finding any of his thoughts or 
results independently attained by the work of others ; but 
also to a keen and vivid fieshness of interest in every 
detail of a new research, such as we have sometimes 
^ecn approached by much younger men when the research 
happens to have b«n their own. And indeed what we 
may call this fervid youthfdness of feeling extended i 
throuj^ all Mr, DarwV® mind, giving, in combination 
with Jits immense knowledge and massi^'e sagacity, an 
indeedribable charm to bis manner and conversation. 

Sind fend Of humour, his wit was df a singularly 
fascinating kind^ hot only became it was always brilliant 
and amusing, but stfll more because it was always heany 
and goo^-natured. indeed, he*waa so exejuishely tefined 
fe hii 0^ feeHng^* and so almost painfully sensitive to 
taste in others, fhtit he could 
'iiot'hWp fn his humour, as In Ihe warp and woof 

orh^ w^e that In hiti/t thd thnn of ifeientift and 

, 1 $^ l^yiosoph^^wero adbcmfhmtie to rim . Hfs. 

cduwous of others, whkh went fer 

,v ; ' Vot; 


beyond anything that the ordinary usages of soefei^ 
require, was similarly prompted by his mere spontaneom)!. 
instincts of benevolence. 

For who can always act ? hut he 
To whom a thousand memories call ; 

Not being less but more than all 
The gentleness he seem*d to be, 

Best Hcem'd the thing he ww, and jom’d 
Each oOrce of the social hour 
To noble luanners, as the iluwer 
And native growth of noble mind ; 

Nor ever JMnrrowness or spite, 

Or villain fancy sweeping by, 

Drew in the expression of an eye, 

Where Go<l and Nature met in light. 

And this leads us to speak of his kindness, which, whether 
we look to its depth or to its width, must certainly be re- 
garded as perhaps the most remarkable feature of his re- 
markable disposition. The genuine delight that he took in 
helping every one in their work — often at the cost of much 
personal trouble to himself — in throwing out numberless 
suggestions for others to profit by, and in kindling the 
enthusiasm of the humblest tyro in science ; this was the 
outcome of a great and generous heart, 'quite as much m 
it Was due to a desire for the advancement of science. 
Nothing seemed to give him a keener joy than being 
jEbile write to any of his friends a warm and glow- 
ing congratulation upon tlwrir gaining some success ; 
and the exuberance of his feelings on such occasions 
generally led him to conceive a much higher estimate of 
tlie importance of the results attained than he would have 
held had the success been achieved by himself. For the 
modesty with whkh he regarded his own work was no 
less remarkable than his readiness enthusiastically to 
admire the work of others. In fact, to any one who did 
not know him well, this extreme modesty, from its very 
completeness and unconscioujmess, might almost have 
appeared the result of affectation. At least, speaking 
for ourselves, when we first met him, and happened to 
see him conversing with a greatly younger roan, quHe un- 
known either in science or literattire, we thought It must 
have been impossible that Mr. Darwin — then the law- 
giver to the world of biology —could with honest sincerity 
be submitting, in the way he did, his matured thought to 
the judgment of such a youth. But afterwards we canu* 
fully to learn that no one was so unconscious of Mr, 
Darwin's worth as Mr. Darwin himself, and that it was a 
fixed habit of his mind to seek fet opinions as well as 
facts from ovary available quarter. It must be added, 
however, that his tendency to go beyond the Scriptural 
injunction in the matter of soW-approvsil, and to think of 
o/Aen more highly than he ought to thitdt, never clowded 
bis final judgment upon the value of their opinion? ; but, 
spontaneously folbwing another of these injanctiens, 
whilopvovirvg all things, he held fast only to riiat which 
wo? ) in ispaliee be ye children, but in understanding 
be ye men. 

On the whofe, then, we should say that Mr. Darwin's 
chedi^ter waa obiefiy marked, by a certain giwffd atifd 
cheeffef '^ and beautifully united widt 

a dioR wiedom, which, togietket with his 

illimitable kmduess to others complete JoK^rulness 
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oC bixnsel^ made a combination as lovable as it was 
veperabie. It is, therefore, not to be wondered at that no 
man ever passed away leaving behind him a greater void 
of enmity, or a depth of adoring friendship more pro* 
found. 

But, as we have said, it is impossible to convey in 
words any adequate conception of a character which in 
beauty as in grandeur can only, with all sobriety, be 
cfidled sublime. If the generations are ever to learn, with 
any approach to accuracy, what Mr. Darwin was, his 
biographers may best teach them by allowing this most 
extraordinary man to speak for himself through the 
medium of his correspondence, as well as through that 
of his books ; and therefore, as a small foretaste of the 
complete biography wliich will some day appear, we 
shall quote a letter in which he describes the character of 
his great friend and teacher, the late Prof. Henslow, of 
Cambridge. We choose this letter to quote from on 
account of the singular manner in which the writer, while 
describing the character of another, is tinconsciously 
giving a most accurate description of his own. It is of 
importance also that in any biographical history of Mr. 
Darwin, Prof. Henslow^s character should be duly consi- 
dered, seeing that he exerted so great an influence upon 
the expanding powers of Mr. Darwin’s mind. We quote 
the letter from the Rev, L. Jenyns’ Memoir of the late 
Prof. Henslow. 


** 1 went to Cambridge early in the year 1828, and soon 
became acquainted, through some of my brother ento- 
mologists, with Prof. Hen^ow, for all who cared for any 
branch, of natural history were equally encouraged by 
him. Nothing could be more simple, cordiaL and unpre- 
tending than the encouragement which he afforded to all 
young naturalists. 1 soon became intimate with him, for 
he had a remarkable power of making the young feel 
completely at ease with him, though we were all awe- 
struck with the amount of his knowledge. Before I saw him, 
I heard one young man sum up his attainments by simply 
saying that he knew everything. When I reflect how im- 
mediately we felt at perfect ease with a man older, and in 
every way so immensely our superior, I think it was as 
much owing to the transparent sincerity of his character 
as to his kindness of heart, and perhaps even still more 
to a highly remarkable absence in him of all self-con- 
sdousness. We perceived at once that he never thought 
of his own varied ta^owledge or clear intellect, but solely 
on the subject in hand. Another charm, which must 
have struck every one, was that his manner to a distin- 
guished person and to the youngest student was exactly 
^ same : to all the same winning courtesy. He would 
receive with interest the most trifling observation in any 
branch of natural history, and however absurd a blander 
one might make, he pointed it out so clearly and kindly 
that one left him in no way disheartened, but only deter- 
mined to be more accurate the next time. So that no 
man could be better formed to win the entire confidence 
of the young and to encourage them in their pursuits. , ^ . 

"Durii^ the years when 1 associated so much with 
Prof. Henslow, I never once saw his temper even ruffled. 
He never took an ill-natured view of any one’s character, 
though very far from blind to the foibles of others. It 
Altrays struck me that his mind could not be well touched 
by any paltry feeling of envy, vanity, or iealousy. With 
ail this equability of temper, and remarkable benevolence, 
there was no insipidity of character, ^ man must have 
been blind not to have perceived that beneath this tdadd 
exterior there was a vinous and determined will, when 
principle came into pla5^t no power on earth could have 
t^nea him an hair's br^dth. < 
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In intellect, as far as 1 could judge, accurate powers 
of observation, sound sense, and cautious juagment 
seemed predominant. Nothing seemed to give him so 
much enjoyment as drawing conclusions from minute 
observations. But his admirable memoir on the geology 
of Anglesea shows his capacity for extended observations 
and broad views. Reflecting over his character with 
gratitude and reverence, his moral attributes rise, as they 
should do In the highest characters, in pre-eminence, over 
his intellect.’’ 

Charles Robert Darwin was bom at Shrewsbury on 
February 12, 1809. His father was Dr. R. W, Darwin, 
F.R.S., a physician of eminence, who, as his son used 
frequently to remark, had a wonderful power of diagnosing 
diseases, both bodily and mental, by the aid of the fewest 
possible number of questions ; and his quickness of per- 
ception was such that he could even divine, in a remark- 
able manner, what was passing through his patients* 
minds. That, like his son, he was benevolently inclined, 
may be inferred from a little anecdote which we once 
heard Mr. Darwin tell of him while speaking of the 
curious kinds of pride which are sometimes shown by the 
poor. For the benefit of the district in which he lived 
Dr. Darwin offered to dispense medicines to any 

one who applied and was not able to pay. He was sur- 
prised to find that very few of the sick poor availed 
themselves of his offer, and guessing that the reason 
must have been a dislike to becoming the recipients of 
charity, he devised a plan to neutralise this fiseling. 
Whenever any poor persons applied for medical aid, he 
told them that he would supply the medicine, but that 
they must pay for the bottles. This little distinction 
made all the difference, and ever afterwards the poor 
used to flock to the doctor's house for relief as a matter 
of right, 

Mr. Darwin’s mother was a daughter of Josiah Wedg- 
wood. Little is at present known concerning his early 
life, and it is questionable whether we can hope to learn 
much with reference to his boyhood or youth, till the 
time when he entered at Edinburgh. We can, therefore, 
only say that he went to Shrewsbury School, the head- 
master of which was at that time Dr. Butler, afterwards 
Bishop of Litchfield. He was sent to Edinburgh (1835) 
because it was intended that he should follow his fath^ris 
profession, and Edinburgh was then the best medical 
school in the kingdom. He studied under Prof. Jameson 
but does not seem to have profited at all by whatever in- 
struction he received ; for not only did it fail to awaken in 
him any special love of natural history, but even seems 
to have had the contrary effect. 

The prospect of being a medical practitioner proving 
distasteful to him, he was, after two sessions at Edin- 
burgh, removed to Christ’s College, Cambridge, with the 
view of his entering the Church. He took his B.A# In 
iSji, and his M.A. in 1837. There being no Natural 
Sciences Tripos at that time, his degree was an 
one. While at Cambridge he attracted the nqtice of the 
late Rev. Prof. Henslow, who had just previously ex- 
changed the Professorship of Mifierology for that ti 
BoUny. From the above description of this than’s 
character and attainments, it is sufficiently evident tl^ 
he was e worthy teacher of a woriby pupil; and 
world owes an immense debt of gratitude to him 
having been the means of enthdriastkaHy arou8i!l^|f md 
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iftgaclottsly directing the first love and the early stndy 
of natural science in the mind of Darwin. No one 
can be more deeply moved by a sense of this gratitude 
than was Mr. Darwin himself. Hi$ letters, written to 
Mr. Henslow during his voyage round the world, over* 
flow with feelings of affection, veneration, and obliga- 
tion to his accomplished master and dearest friend — 
feelings which throughout his life he retained with un* 
diminished intensity. As he used himself to say, before 
he knew Prof Henslow, the only objects of natural history 
for which he cared were foxes and partridges. But 
owing to the impulse which he derived from the field 
excursions of the Henslow class, he became while at 
Cambridge an ardent collector, especially in the region 
of entomology ; and we remember having heard him 
observe that the first time he ever saw his own name in 
print was in connection with the capture of an insect in 
the fens. 

During one of these excursions Prof. Henslow told him 
that he had been commissioned (through Prof. Peacock) 
to offer any competent young natur.ilist the opportunity of 
accompanying Capt. Fitzroy as a guest on the surveying 
voyage of the Beagle^ and that he would strongly urge its 
acceptance on him . Mr. Darwin had already formed a 
desire to travel, having been stimulated thereto by reading 
Humboldt^s Personal Narrative ; ” so after a short hesi- 
tation on the part of his father, who feared that the 
voyage might “ unsettle him for the Church, the matter 
was soon decided, and in December of 1831 the expedi- 
tion started. During the voyage he suffered greatly from 
sea-sickness, which, together with the fasting and fatigue 
incidental to long excursions over-land, was probably in- 
strumental in producing the dyspepsia to which, during 
the remainder of his life, he was a victim. Three years 
after returning from this voyage of circumnavigation, he 
married, and in 1842 settled at Down in Kent. The 
work which afterwards emanated from that quiet and 
happy English home, which continued up to the day of 
his death, and which has been more effectual than any 
other in making the nineteenth century illustrious, will 
form the subject of our subsequent articles. 

{To bo cotUinuod) 


ECLIPSE NOTES ^ 

II. 

O N the present occasion these notes will be more 
geographical than astronomical, for since the last 
nbt^ were written, the English Government Eclipse Ex- 
pedition has traversed through storm and sunshine the 
distance separating London from Cairo, and is now at 
the latter place, making final arrangements before it starts 
to-n^t tip the get^t river. 

The first thing I have to say, is, that the arrangements 
made for astrohomers of all nations by Hia Highness the 
iChediye and by his government have been all that could 
have desired. Indeed, so universal has been the 
#i|hib dceverythtng that could in any way tend to the 
sttcifi^ df the obsen^otis, that it is almost invidious to 
mention aiamesi but still it is impossible not to reebjmise 
thkt the. syh^thy for everything which dis* 


tingnishes Stone Pasha, the chief of the staff, and the 
important influence which his high position gives him, has 
done much in kindling the enthusiasm which we find,— 
an enthusiasm shared in a great degree by the Khedive 
himself, who has insisted that the astronomers shall be 
bis personal guests during their sojourn on the Nile. But 
this is to anticipate ; it will be better perhaps, in order to 
give an idea of the thoroughness with which the arrange- 
ments have been carried out, to begin at the beginning of 
our stay in Egypt, 

When the got into harbour at Suez, 

after a rapid passage through the canal, a passage accele- 
rated at the request of the Egyptian Government, as the 
canal had been blocked for three days, the Governor of 
Suez and Ismatt Effendi at once came on board to wel- 
come the party, A special train had been provided with 
a car for the instruments, which were at once sealed up 
and guarded after their arrival at the station in Suez 
Town. Nothing could exceed the kindness of the autho- 
rities ; the Custom House, which sometimes gives trouble 
to those who land in Egj-pt, was never once even thought 
of , and after spending the night at Suez, a train brought 
us yesterday to Cairo, his Excellency Stone Pasha himself, 
with some of his officers detailed for service with the 
Expedition, being on the platform to welcome the 
scientific party. The instruments were at once taken 
to the river-side, where provision had been made to 
ferry the car containing them, still sealed, across the 
Nile. 

Acting on a suggestion made some time ago, the exact 
latitude and longitude of Sohag has been absolutely deter- 
mined ; on the old French map its position had been got 
by rough traverses from Siut. With this new position 
and a rapid reconnaissance, a new map has been prepared 
by General Stone, a copy of which I hope to be able to 
send with these notes. This shows the point at which the 
line of central eclipse will cross the N ile with no doubt 
the greatest possible exactitude. In order to prevent any 
mischance or delay owing to the low Nile interfering with 
the arrangements, and causing a loss of time, the steamer 
placed at the disposal of the astronomers by the 
Egyptian Government is already moored at Sohag, 
close to the central line, and indeed the French party 
are already aboard. Communication between Siut and 
Sohag will be kept up by the postal steamers, for the 
Nile is no longer a river of mystery, and a regular postal 
service is kept up for thousands of miles. But the hotel 
steamer, as it is called here, will likewise be locomotive. 
The French party has already erected its instruments to 
the south of the arm of the N ile shown below Sohag, and 
in all probability the English party will occupy the high 
ground shown on the map to the north of Akmiin ; a 
position desirable on account of the Khamseen— the ter- 
rible dust-laden desert wind— which, however, this year, 
up to tiie present moment, has been very merciful; this we 
may regard as a good or baji presage during the next 
fortnighti to which its devastating efiects are generally 
confined. 

Between tbtw stations the special boat will keep up 
constant communication. 

i!h» Italian Btiq>edition is under the charge of Prof. 
Tacchini, olf Home, whose long-continued tfi>servations 
of the 8{i^ra of prominences are so widely known and 
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wMl appreciated by men of science. He ba? broug^bt eiocltisively to spectroscopic work during the eoIip$e. 
out a small eqxiatorial telescope with spectroscope He joins thj6 eclipse boat a few days later on. 
attached, and it is believed, intends to devote himself The French party consists of MM. Thollon, Tripled 



Director of the Observatory at ^Ugiers, and M. liuisscux ; Colonel on the Staff, to assist the English party at the 
as above mentioned, they are already at their stiUion ; place of observation. J. Norman Lockver 

tbeir^'ork will be chiefly spectroscopic. Cairo, May 5 

(g The Eg)'ptian Government has deputed Moukhtar Dey, ( 71 ? conHmed!) 


THE TOTAL ECLIPSE 

T he following telegram in the Tiifi^s of to-day from 
its Special Correspondent with the English expedi- 
tion to Egypt, gives the following results of the observa- 
tions of the total solar eclipse of yesterday 

Sohag^ May 17 

The total eclipse of the sun was successfully observed 
to-day by the English, French,, and Italian astro- 
nomers. 

A*- fine, comet was discovered close to the sun^ 'Us 
position being determined by photograph^. 

The spectroscopic and ey^absc;rvation5 just before and 
dtmg^the period of totality gavn most valuable results,, 
tfee darXening; of the lines observed by<ihe Erench astro- 
nomers indicating a lunar atmosphere. 


A series qf good photographs of the corona was ob- 
tained, and the spectrum of the corona for the first time 
was successfully photographed. 

The astronomers will probably leave on Saturday pn 
board the Government steamer. 

THE THEOPY OF DESCENT 
StuAins. in the Theory of Deumt By Dc* Aiig;,: 
maan. Translated and Edited by Raphael MMddiat 
F.ca* Bart m, The Tianafotfuafttion of the Mexican 
Avolptl into Amblystoma ; On the Mechanical Conce^- 
tion of Nature. (Inndon Sami^ian Marsten, 

3eark,,andKJlylngtonr 

iss«e cxeellentwow 

J- of Dr. Weismann^s: suggestive 

The first two essays of which k consists is deyortid So a 
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carciful discussidia of the fcal tncaning of the ti*att8fonna- 
tion of the Axolotl into Ambly stoma. Experiments are 
detailed shoeing that the naetamorphosis may be mdaced 
trMi imiOh conetaocy by obliging the Axolods, at a proper 
of growth, to learrc the water, when they lose their 
gills and undergo a number of other changes constituting 
a veritable metamorphosis. Dr. Wcismann states that 
many aoologists have expressed an opinion (which was 
formerly held by himself) that this chaitge is to be con- 
sidered to be a true advance in development from a 
species which had hitherto remained in the larval stage, 
but which, through the influence of certain changed con- 
ditions, now advances, saltum, to a higher stage. 
This view he gives many excellent reasons for considering 
to be quite erroneous ; holding that the facts are best 
interpreted by supposing that the animal formerly under- 
went metamorphosis, but that owing to changed condi- 
tions it was unable to survive in the perfect state, and 
therefore remained in the larval condition in which it 
acquired the power of reproduction. 

The causes which led to this change are believed to be 
a progressive drying up of the Mexican lakes (as long 
since proved by Humboldt), and a consequent increased 
aridity of the atmosphere inimical to land amphibia. The 
axolotl, therefore, presents us with a case of degeneration ; 
and its metamorphosis under changed conditions in con- 
flnement is not due to any advance in organisation, but 
is realty a reversion to a not very remote ancestral habit. 
The whole of the facts at present ascertained with regard 
to these animals and allied forms in their native habitats, 
are shown to agree well with this view, which is quite in 
harmony with the author's explanation of seasonal dimor- 
phism in butterflies, given in Part I. of the same work 
(see Nature, vol. xxii. p. 141), and is also more in 
accordance with the true principles of evolution than the 
alternative hypothesis. 

The second, and concluding essay, is entitled ** On the 
Mechanical Conception of Nature,*' and is chiefly occu- 
pied with an inquiry into the true character of variation 
as the chief factor in evolution, and into the comparative 
importance of external conditions, and the constitution of 
the organism in determining the particular direction of 
the course of development ; the object being to show that 
all takes place according to fixed laws without the inter- 
jference of any ‘‘teleological principle,” whether in the 
form of a “ phyletic vital force ” or the interposition of 
any “designing power." The writers whose views on 
these subjects are combated are Von Hartmann and Karl 
Ernst von Baer, and, after an elaborate and often subtle 
argument, Dt. Weismunn concludes that the facts can all 
be explained on “ mechanical ” principka, or, as we should 
say, by the action of fixed laws. He is however ctmeful 
to add that this does not imply a materialistic viow of 
nature. “Those who defend mechanical development 
will , not be compelled to deny a teleological power, only 
they wbidd have, with Kaal;> to think of the latter in the 
ntdy wiay ia whi^ it can he conceived, vix. as a Final 
Ci^/' Andtm the great question of the nntuie and 
ofiglft Of ccm!scionanBss he thus expresses himself “ If 
it li aidted, however, how that whid in ourselves and in 
the ^:etaiuii^rH0f animal world i® iiUeikfiuai and 
which iAinJks and syf/Zr, is as^bahle to a 
niechanttai process of development—whether the deve- 


lopment of the mind can be conceived as resulting from 
purely mechanical laws ? I answer unhesitatingly in the 
affirmative with the pure materialist, altliough I do not 
agree with him as to the manner in which he derives 
these phenomena from matter, since thinking and exten- 
sion are heterogeneous things, and one cannot be con- 
sidered as a product of the other.” And he intimates that 
the fundamental notion of conscious matter may get us 
out of the difficulty. However this may be, he maintains 
that the theory of selection by no means leads— as is 
always assvimed—to the denial of a teleological Universal 
Cause, and to materialism, but only to the belief that any 
mode of interference by a directive teleological power, 
other than by the appointment of the forces producing 
the phenomena, is, to the naturalist, inadmissible. “ The 
final and main result of this essay will thus be found in 
the attempted demonstration that the mechanical concep- 
tion of Nature very well admits of being united with a 
teleological conception of the Universe.” 

The work, of which the translation has now been com- 
pleted by Mr. Mcldola, must be considered a very im- 
portant contribution to the theory of Natural Selection, 
since it applies that theory to explain in the minutest 
detail how the more prominent characters of several dis- 
tinct groups of animals, not obviously useful to them^ 
may have been developed under its action* Such are the 
distinct nmarking*? often occurring in two annual broods of 
butterflies termed " seasonal dimorphism,” the origin of 
the markings of caterpilhurs, and the unexpected pheno- 
mena of the transformation of the Mexican axolotl ; and 
we are therefore led to conclude that an equally careful 
and minute study of other cases of difficulty would 
probably lead to an equally satisfactory explanation. 
This argument is not, however, conclusive, because the 
cases here chosen may not be really test cases ; and 
among the countless forms of nature, and especially 
among the higher animals, there may well be characters 
or organs the origin of which arc due to other and alto- 
gether unknown causes. To students of evolution, Dr. 
Weismann's volume will be both instructive and intereat- 
ing, but it is a work that requires not merely reading, but 
study, since its copious facts and elaborate cliams of 
argument are not to be mastered by a hasty perusal. 
The book is beautifully got up and illustrated by a number 
of coloured plates admirably executed in chromoditho- 
graphy, and it will form a handsome as well as an indis- 
pensable addition to every naturalist's library. 

Ajufreij R. Wallace 


owe Boo/i: smLF 

Land and Freshwater MoUusca of htdin. Edited by 
Lieut.-Col H. H. Oodwin-Austen, F.K.S.,dcc. Part I. 
February, 1882. (London ; Taylor and Francis.) 

Tins work is announced as “supplementary to Messrs. 
Theobald and Hanley's ‘ Conchologia Indica,' ” but it is 
much more than a supplement, and is framed on far moie 
scientific principles. The “Conchologia Indica” was 
published in 1870 j and the editors in their preface say 
that “ after an interval of two or three years it is hc^ed 
that materials for a supplement (the mafacologicaJportlon 
of which will be edited Major Godwin-Austbn) will lie 
accumulated.^ The “ Conchologia Indica,” however. 
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is only what it professed to be — “ Illustrations of the 
Land and Freshwater Shells of British India/’ The 
letterpress gives a diy list of species and synonyms, not 
arranged in classified order, with occasional notes. This 
is admitted by the editors, who state that they *‘do not 
acknowledge the validity of many of these species, but 
merely illustrate them.” They also state their regret 
that the fibres of some of the more minute shells arc 
not so well executed as they expected ; but lithography 
is scarcely compatible with sharp definition.” We fully 
concur in the last remark. Although this is not a review 
of their work, we cannot help noticing the fact that 
certain species of freshwater shells belonging to the 
northern portion of British India, and which are enume- 
rated in the Conchologia India/' are also natives of 
Europe. Such are Limna;a auricular/a and sta^nalis of 
Linn^, Z. pere^a and trrmcatula of Miillcr, and Vahata 
^scinalis of Muller ; but there is no species of UniOy 
Afwdonta^ Sph(srium^ or Pisidium common to the two 
regions. The occurrence of the first-named five species 
In countries fo geographically and widely separated, may 
be partly explained by these species having spread from 
Siberia, which they likewise inhabit ; but the mode of 
their oidginal distribution from Europe to Siberia, or vice 
versdf still remains a problem. If water-fowl or other 
animals had been instrumental in such distribution, why 
should not any of the freshwater bivalves, which are like- 
wise European and Siberian, have bcen similarly trans- 
ported to Uritibh India ? 

The present work is intended to be published in parts, 
of which the first has now appeared. It contains seven- 
teen octavo pages of letterpress and four quarto plates. 
The descriptions of new species, as regards both the shell 
and soft parts or animal, have been most carefully written, 
and the author has properly given the distinctive charac- 
ters of each species in a correlative order, which is a point 
of material assistance in comparing one species with 
another. There are, nevertheless, a few exceptions to 
this useful rule in species of Kalidla and Microcystina 

S sagos 5. 12, and 13), where the umbilicus is described 
rst, and before the shape of the shell. The shells are 
admirably drawn, although the colouring is unsatisfactory. 
Without having critically studied the specimens figured, 
and especially a hatful” cf them, one might, on look- 
ing at the illustrations, be inclined to cjuestion the specific 
distinction of several. But all naturalists arc never likely 
to agree in that matter ; and perhaps it may be immaterial 
whether certain forms are called species or varieties. The 
minds of some naturalists have a synthetic and of others 
an analytic tendency. 

Col. Godwin- Austen seems to attach considerable im- 
portance to the odontophore or lingual riband as an 
element of classification. We believe that this affords a 
good auxiliary character in defining genera or higher 
groups of the Solenoconchia and Gastropoda ; but the 
recent investigation of the subject by Herr P rielc in 
respect of northern species of Buccinum shows that the 
odontophore varies so greatly in individuals of the same 
species that it cannot be fully relied on for distinguishing 
species. Some Gastropods, Odestemia and Eulima^ 
have no odontophore, in consequence of their food con- 
sisting of soft polyparies. 

The work now noticed is a very valuable contribution 
to the natural history of India, and has been intrusted to 
a naturalist who is by no means less competent because 
he is actuated by modest aspirations. 

J. Gwyn J Jeffreys 


Mimoire^ de ia des Sciences Physiques et Natu- 

reties de Bordeaux. 3® sdrie, tojne iv. 3® cahier. 
(Bordeaux, ilSBt.) 

This cahier contains nine papers, all mathematical. We 
recently called attention (vai. locv. p. 408) to an article in 
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the second cahier, by M. Paul Tannery. Arithmetic 
of the Greeks. The same writer now furnishes two oon- 
tributions--otte, ^*Surla mesure du cercle d’Archimdde,^' 
in which he discusses how far Archimedes (m his kJxW 
ftirprjtrit) was acquainted with methods which form the 
base of the solution of what is now called the PeUhui 
problem; the second is entitled *^De la Solution 
mdtrique des probl^mes du second degrd avant Euclide,” 
and in it he discusses questions yeiy nearly allied to those 
considered by Dr. Allman in his “ Greek Geometry from 
Thales to Euclid.” 

M. Ordinaire de Lacalouge also contributes two papers 
— one on the tramways of Bordeaux (*' en regardant poser 
les rails et marcher les premieres voiturcs des tram- 
ways on a touX naturellement 12i I’idde de rechercher le 
rayon minimum des courbes ou ces v^hicules peuvent 
circuler. Ils ont, sous certains rapports, de Panalogie 
avec les wagons de chemin de fer, mais en different, 
burtout par leur vitesse de translation”); the second dis- 
cusses the ‘‘th^orie g^omdtrique du pendule de Fou- 
cault” as against M. Yvon de Villarceau ; it is modestly 
written, and is valuable from its furnishing many interest- 
ing historical references. Regarding the views broached 
in the article, the author concludes with le temps dira 
si e’est une illusion.” 

M. Kowalski, in a Note sur les syst^mes coordonnds 
d’ unites dlectriques spdcialement sur celui de 1' Association 
Britannique et ses applications,” does good work in giving 
a concise elementary account of these systems of units, 

notions que les traitfs classiques de physique publides 
jusqu'ici en France passent a peu pr^^s compUtemenl 
sous silence.” 

The remaining four papers are by M. Saltel, viz. 
flexions sur la mesure du volume de la sphere ” (with a 
demonstration) ; l^tude de la variation du cercle oscu- 
lateur en un point M d’une section plane d’une surface”: 
“ Thdor^mes gdni^raux sur la decomposition des enve- 
loppes, thdorfeme sur les surfaces d^veloppables”;“ Contri- 
bution k la th^orie du changement des variables dans le 
calcul des intdgrales simples et multiples.” 

On and Off Duty : being Leaves from an Officers Note- 

Book. By S r. Oliver. (London : W, H. Allen and 

Co., 1881.) 

The chief contents of this handsome volume are derived 
from the rough notes and sketches made by Capt. Oliver, 
some years ago, when a young subaltern of artillery. 
They show that, whether in Turania, Lemuria, or 
Columbia, he took notes of all the strange things he saw, 
and although many of his observations have appeared 
from time to time in the journals or proceedings of 
various societies, or as artides in periodicals, they were, 
we think, interesting enough to be collected into a 
more permanent form, which we trust may stimulate 
others of Her Majesty’s officers to follow Capt, Oliver's 
example. 

The first part of the volume is devoted to an account 
of the author’s visit to China and J&^an, There is a 
graphic description of the visit to Tsing-Yuen, to see 
that the treaty (i860) of peace was properly posted tm as 
required. Snakes are mentioned as abounding ; and we 
learn that snake* s flesh is eaten from choice not tareiy by 
the Chinese ; indeed, boiled-snake soup is a favowlte 
febrifuge for invalids. The author says that at Shao- 
K'ing numerous bodies of the r^ls were floating pa$t 
with the stream, and that though the majority were tib- 
cupitated, all the bodies of the men floats on their badfes, 
whereas all the bodies of the women floated “fece down- 
wards/' The notes on Japan km off Interest, as intflf* 
course with foreigners is so improving the Japdnosej^ 
that such peculiar games as |on-nola are not now-^ 
a-days to be commonly seen l^yed ; and thk w^br 
was fortunate to see Veddo ete it ceased tp tie 
exclusive city. ; 
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The second part is taken up with a visit to Lemuria^ 
therd>y meaning Mada^scar and the Mascarene Islands 
of Bourbon and Mauritius. This visit was made in 1862. 
The Seychelles were not visited. Some noteworthy details 
are given of a visit to Madagascar. The home of the 
Ouvircmdra femstraHs is well described, and the account 
of a Mauritius hurricane is true to the life. It is men- 
tioned that in the hurricane of March 12, 1868, the iron 
girders, 200 feet in length, and weighing over 300 tons, 
were blown from the railway bridge over Grande Riviere, 
when a force of 100 pounds to the square foot must have 
been exerted by the wind down the ravine. 

In an appendix to the second part, there is a chapter on 
the natur^ history of Madagascar, contributed by Mr. J. 
G. Baker, F.R.S., of Kew. 

The third part of the volume describes a visit to Colum- 
bia along with Capt. Pirn and Mr. John Collinson, for the 
promotion of a transit railway route through Mosquitia 
and Nicaragua. 

The volume will commend itself to the general reader, 
and the scientific notices mentioned therein will be founa 
very generally interesting and correct. 

Mcdefn Metrolo^. By Lowis U* A. Jackson. (London : 

Crosby Lockwood, 1882.) 

It is no easy task to give an account of the various 
systems of weights and measures in use throughout the 
world, to trace their origin, and to express their equi- 
valents in English and French weight and measure, but 
this the author has undertaken in one part of his book, 
and has brought together much valuable and interesting 
information. This work is so far a cambist or dictionary 
of weights and measures, both the scientific and commer- 
cial equivalents of all forei^ units being given. It would 
have been well, perhaps, if the author had stated for each 
country the precise authority from which he obuined his 
equivalent, as works of this kind should as far as possible 
contain within themselves means for verifying the accu- 
racy of the figures given. 

The main object of the work appears, however, to be 
the discussion of a remedy for the evils of the complex 
systems of weights and measures which are unfortu- 
nately still in use in this country. To provide such a 
remedy is a serious task, and one well worthy of the 
attention of a great statesman such as Mr. Gladstone, to 1 
whom this work is inscribed. 

The author discusses the vexed question of the relative 
values of standard temperatures at 32'’ and at 62°, and 
proposes a new English system based on a cubic foot of 
1000 “fluid ounces,” at the temperature of the maximum 
density of distilled water. 

The “fluid ounce” is taken as equal to the weight of 
distilled water contained in a cubical vessel whose dimen- 
sions are equal to a “tithe," or tenth part of the linear 
foot, when weighed and measured also at the temperature 
of the maximum density of distilled water. The various 
parts and multiples of the cubic-foot and “ foot-weight ” 
would be built up by decimal progression, so that a strict 
correspondence would be always maintained between 
capacity, linear dimension, and weight The effect of 
reduemg the temforature of the cubic foot from 62° F. 
(the present legal temperature) to F*. (the temperature 
of the maximum density of water), would bring the weight 
of the cubic foot more into accoraance with modem re- 
searth, as it would raise its weight from 62' 321 lb, to 
00^124 lb. 

Aljthourt we have faint hope of present success in dis- 
ttajbM^ the deeply-rooted systems of measures now in use 
ly thts great commercial nation, or of substltutmg for 
the purposes of international science a more acceptable 
mepmem than that based on the metre and gramme, we 
m recommend this work to the consideration of 
^ iUetested ip, the practical reform of our weights and 
mdasurhs. 


LETTERS TO THE EDITOR 

[TAd Edddr das noi hold Kimsdf responsibU for^ptnU^nsdxprtsstA . 
by his correspondents n Ntither can he undertake to return^ 
or to correspond with the writers oft rejected manuscripts. 
No notice is taken of anonymaes communications, 

\^The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible oihtrwise to ensure the appearance even 
of communications containing interesting and novel factsJ] 

Sun-Spots and Magnetic Storms 

Some particulars of the remarkable doable outburst of sun- 
spots in the latter part of April and of the magnetic disturbances 
which appear to have been connected u ith them, os recorded at 
Greenwich, may be of interest to yoiir readers, It is in itself a 
noteworthy fact that there should be on the Min at the same time 
two spots, one of them double, sufficiently large to be visible to 
the naked eye, and Uiis is made still more interesting by the 
occurrence of a violent magnetic storm a few days after^ the 
appearance of each of these large spots. 

The larger of the two spots would seem to have first made its 
appearance at the east limb on April xi at about !5h. G.M.T,, 
though no photograph of it was obtained till April 14. It must 
have passed off the disk about April 25 8h., being well shown on 
a photograph on April 24. It extended over 10° of heliographic 
longitude, and mea<-ured more than 2' of arc in length and 
breadth. 

The group preceding it, consisting of two spots, was first pho- 
tographed near the cast limb on April il, and was then com- 
paratively j^mall. Between April 16 and 17 it Increased suddenly 
in size, becoming nearly as large as the other spot group, and 
far exceeding in area, any of the spots previously recorded ^at 
Greenwich. 

The areas of these groups on the photogmplis, expressed 'n 
millionths of the snn^s visible hemisphere, and corrected for fore- 
shortening u ere as follows : — 
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The total Hpotted area on 1882, April 17, was 881 for the 
nuclei, and 4668 for the whole “pots, being about double of the 
greatest spotted area fhown on any of the Greenwich photographs 
previous to this outburst. 

On April 16 and 19 violent magnetic disturbances occurred. 
At Greenwich the declination, horizontal force, and vertical 
force magnets become violently disturbed on April x6 at iih. 
30n). G.M.T,, the first movement for all three being simultaneous 
and sudden, and the storm movements continued till April ty, 
7h. 30m. G.M.T, The magnets remained quiet till April 19, 
shortly after I5h. 30m. G.M.T., when another sudden and 
very sharp disturbance commenced, laboring till April ao, 
aoh. G.M.T. 

In the magnetic storm of April 16- 17, there w-ere Ja^ge oscil- 
lations of declination till April 17 oh., the greatest recorded 
motion being about T, from a diminishtd declination at I9h, + 
to an increased declination at I9}h. Then until 4h. the register 
cannot be traced, the motions being either unusually rapid, or 
the magnet being disturbed by workmen in the upper room. 
About 7h. there were some sharp motions, after whicfi time the 
magnet became quiet. The principal feature of the disturbance 
of horizontal force was at first an increase, foUoa ed by a much 
larger diminution, amounting to about i-5oth of the whole force 
at 16b., when the tract went off the sheet, and a as lost until 
April 17 Ah. TTicre was then a great and rapid increase (in 
about 40in.) of about i*^th part. Rapid motions veert 
then shown till 7 h. 30m, The whole range of these disturb- 
ances probably exceeded x-asth part of the whole force. The 
vertical force at first decreased someuhat till April 16, t6h,, and 
afterwardevety considerably till about i8h., when ItwasdlmitiiBhed 
by about l^tcioth part, then with the horixontal force it increaeed 
till about th.t when the trace went off the sheet, its value being then 
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greater tlMD the uoruMtl by more than i-jooth ]mrt. I'huUly, 
thi^ normal value was gradually reached again at yh. 30m. 

Ill the f^econd raa^etic storm* the range of the dcofination 
movements was 1® 3^1 of the horiaontal fwce at>out i-50th part 
of the whole, and of the vertical force about i- 120th part. 

Thus the verticel force disturbance on April 19.20 was com- 
paratively small ; that 6f the vertical force on Ajiril 16-17 t® 
charnctenstic of the greatest storms, mid since the great dis- 
turbance* of 1I572, February 4, and those of October 4 of the 
same year, no magnetic storm has been recorded equal to tbi-. 
Earth-currents were sliown throughout both 

\V. H. M, Christie 
Koydl Observatory, Greenwich, May 8 


Hypothetical High Tides 

I RRQ&ST that 1 am tu 4 able to accept the criticisms of Mr. 
C. Callaway on my notice of I’rof. buir> lecture. I have studied 
•the effect 01 tidal and wind waves on many coasts through many 
years, and my observations do not warrant the BtatenicnU he 
nUike^. Every echoolboy knows the distinction between waves 
of uuclulation and translation, und it is in no true that 1 
have confuted tlicm. With waves of undulation such as occur 
in mid ocean we have nothing to do in this discussion, but it 
cawiot be unknown to Mr. Caltawuy that all such waves when 
reaching a shore, become waves of translation, and more or less 
f>owerfuI denuding agents. If he will have the kindness to 
refer to my “ Report on the Geology of Ohio,” vol. i. pp. 52, 
4fcc., be wdl find that I have done ample justice to the efijciency 
of wind waves as agenU of geological change. 'fUe great tidM 
ourrent rushing arouud the earth, with which he credits me, 
exists only in his owu imagination. 1 have &ugge&ted nothing of 
the kind, but the rapid ebl> and flow over the shores of coutiuonLs 
of tidal waves several hundred feel in height must necessarily act 
vrith great yiuleuce upon such shores, anrl J insist that such tidal 
waves a* pictured by Prof. Ball would have left a very different 
record from that we find in our PalaeDijoic rocks. Some of our 
A^werican ijilurian strata wt re dejutsited cm shores that faced 
towai'd the east, where they had an unbroken stretch of several 
thousands of miles of ocean over which the tidal wave would 
come to them without obstruction, and tliere the maxiiimm effect 
of such tides a$ Prof. Ball describes w ould be produced, but no 
traces of them are found. 

1 am aware that the reef- building corals of the Devonian were 
Koolojtically distinct from any now living, and for that reason 
conditioned my inference from tliem ; but we have satisfactory 
evidence that the Devonian coral reefl* of Ohio awl Kentucky 
were formed a sAon and in a wartn sea, like the reef- 

building corals of the iirej.ciU day, and tlierc are many reasons 
for believing that ihcir mode of life was the same. 

The point made by Mr. Searles Wood in regard to the co.^!, 
though objected to by Mr. Callaway, is- well taken, for we know 
thkt the great coal marshes of America were located just at the 
*ea level, and from time to time were inundated by the sea and 
covered with sheets of fwan«f limestone. It requires tio argu- 
pacnl to show that the growth of the Carboniferous forests and 
the formation of beds of peat— now coal — could not have taken 
pjace with tides rising one-half or even one-fourth of the height 

those described by Prof. Ball. 

On carefully reviewing the facts which suggested my objection 
to Prof. BalPs theory, lam compelled to reiterate the statement 
before made, that on tho east coast of North America the geo- 
logical record t>cars positive and conclusive testimony against 
(Jie high tide theory, and that at least since the Archaean ages no 
tldea have swept this coast like iho.se required by Prof. Ball's 
fiheOry, even as modified by Mr. Darwin. 

Jfew York, April 10 J, S. Nkwbrrrv 

Aurora Borealia 

A POl-A.a aurora of remarkable activity and brillianey wa.s 
observable here at 11.15 last night. The centre of enerpr at 
the thac of origin wan under Gafisiopiea, a highly himinous 
streatHer shooting upwards ffom the horizon, and covering, but 
not hiding the stars in that con>teilauon. BrilliarU white Afek- 
ering strasamjeTB ami icays, arising from the borixon, quickly 
tawarde the ttorth’-west, ana an iit^uTar shaped mass of 
isfifflson light, bf aldttttle pf 45*^ and many degrees iu 
bfwlth, appeared, and suffered the noreheru hemisphere from 
Cassiopiea to Gemini^ Between the horieMi and the mass of 


crimsoa^ei>lourad vapour the sky was of a light gveea bi^ and 
upwards, through this area of growth lights the raya a»d 
stumers shot. 

During the period of greated energy, a beam of vivid light 
arose towards the north-west, was projected over Gemtui* and 
quite extingnislmd the li^t of the two large stars in that epo,- 
stellation. Alxiut midnight the meteor fad^. Soon afterwarda 
the sky became overca^i. Throughout the day the wind bad 
been blowing briskly and coldly from a point in the north-east. 
Barometer, highe**! during the clay in the shade, 60 ; aneroid, 
30*2. In the aftcmocjn, curious slemler-myed cini from the 
north-west, generally indicative lo my mind of auroral dUtorb- 
anie, cros-ed the northern t>ky towards the senith, To^V, 
detached clouds and blue sky, and the wind is blowing Mimy 
and icily from the same point. Barometer axid aneroid Jiwme os 
yesterday, the latter inclmed to full. 

An auroral display of the like splendour and activity is very 
rare, if not wholly unknown in thin lc>cality at this time of the 
year. X. 

Worcester, May 15 


At io' 55 p.m. last night, I observed a very beauiifitl aurora 
borcalK, consisting mainly of three beams, nearly vertical, and 
then parallel to the direction of the stars a and # of the Great 
Bear. They moved sl>wly towards the east, and about it ’5 
faded away. About 1 1 o*dock they ^vere very bril iant, and the 
central beam, then quite close to the Polar star presented a 
slightly purple or violet colour, as represented in the sketch 
inclosed, mar the earth, and at about 15^ to 20*' elevation, 
there was a mass or cloud of suffused light, from which the 
beams seemed to rise. It seems that an aurora, was also Men 
about a fortnight ago from Dublin. 'Fhe wind has been easterly, 
and to-day is somewhat colder than yesterday, 

J. P. O'Rbiixy 

Royal College of Science, Dublin, May 14 


Spectrum of Welle' Comet 

The ctiniitittous spectrum of this comet, especially of the 
nucleus, is remarkably bright I observed it on April 18 and 
May 6 and 15. llicre were at least three bright bauds, and 
perhajw more. 1 believe the usual three were visible, but they 
were so iadistinct that 1 did not observe their positions. The 
middle one was much tlie brightest, and the only one plainly 
visUjLe, 1 never saw a comet in which the bright bands were »o 
faint, relative tg the continuous si>ectrani. 

May 16 T. W. BACKH 0 t 7 S* 


The Recent Violent Storm 

May I ask your permis**ion to insert from me a curious cir- 
cumstance, which came under my notice, soon after the tremen- 
dous storm which took place on Saturday, April 29 last. On 
the glass of some of the windows of the house in which I reside 
I peroe ved a very su^ular appearance uixm the:^ somewhat 
lescmbliag a deposit Uom mvlk. On looking at it tfu^gh a 
microscope I discovered a number of very beautiful erystAU, 
which, without doubt, were caused by the spray from die sea, 
as on applying it to the tongue, there was a strong taste of salt. 
The distance the spray must have been carried ou this occasion 
could not have been less than sixty nulia.1, taking into conridera* 
tlon the course of the wind, which was soutli-west. 

Nathaniel Watbrall 
Waddon, Croydon, Surrey, May 15 


The Cnckoo 

Is it a normal habit, or only an omtic frank of 
bird, the cuckoo, to sing at night. On die night of 
the 8th inst., 1 first beard, at 10 p.m.. three or fouecfl^hdt 
took little notice of it, thinking the bira had been atarHed from 
his dreams, but in a abort time he feoptMeocedi end on 
coutituiouriy with short Intervals of aUenoe, until or l, 
precisely as by day. 

It was a dork night with only dimatofUght* 1 should Dkd to 
know whether others have remuHtad this nootumdl lOquo^ ib 
the cuckom This particular bltd hai hstudiy ooamneoeed^^bh^ 
sc^or call at about 4 a.ui. J. E* A. IBftliyteii' ' 
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The Swntdieh FUberiM 

of April so yon unk for on expltnAtiov of the 
dUPiretiee ia the of Dr. Oscar Dkkeoo and Dr. Lmidber^ 
lelotliie to the Swedish hsheHes. 

t. Van osention that Dr. Luudberg, ie the ** N'<>tizea eher die 
Sohwediediea Fischereieii/* i&So, valued the herring fisheries of 
Sweden at 5,cx)o,ooo marks (jU547»303t p. 27), but you forget 
that Lui^er^s book only refers to the “ Ostsee und Sussvaaser 
Fisehereteo,*"and Dr. Dickson only speaks of the west coast or 
Korth See liberies. 

a; About the " millions of barrels representing miUions of 
pounds flteriiugt'* the Swedish North Sea Herring Fisheries 
etatWes value the barrel herring imtf only at 1 to 2 ahU* 
tings in the first (fishermim'H) hands. And you will notice 
that the millions of barrels mentioned by T>r. Oscar Dickson in 
the Se^smiartt refer |o a former period, nearly a century ago, 
not to the present period, commenced 1^77. 

Pypliis, Sweden, May 3 Gerhard Von Yhi-EE 


THE OLDEST EGYPTIAN TOMBS AND 
TENANTS 

A lthough the existence of mankind in the dawn 
of civilisation at the Stone age, and using Palseo 
litbic tools is distinctly proved in Nonliern A^ica and 
Algeria, the specimens discovered on the soil of Egypt 
arc not so unequivocally Palaeolithic, aklvough those pub- 
lished by Sir J. Lubbock approach the type. Of the 
Neolithic stone weapons, numerous examples have been 
found, some undoubtedly in use at the time of the 
eleventh and twelftli dynasty, others probably descending 
to the eighteenth and nineteenth dynasties. The indica- 
tions, however, of sepulchres of the Palaiolithic periocl 
are absolutely wanting on the soil (>f Egypt, and except 
the stone huts in the Arabian Peninsula, belonging to the 
more ancient period, thet'e are no remains of contem- 
porary construction. 

In the graves around the oldest pyramids Neolithic 
remains are occfHionally found, anti there can be no 
doubt that flint weapons were extensively used at the 
oldest pyramidal period, which, however, was one of copper 
and bronre, copper and even iron objects having Ijeen 
found in the air passages of the great Pynmiid, and indi- 
cations of the use of the hollow bronre drill in the stone 
sarcophagi of the same epoch. The pyramids were 
arranged chequer-wise in groups, and each separate site 
belonged 10 a different dynasty, the kings and other royal 
personages being inhumed in them, while around the 
pyiiamid o£ each site were arranged the tombs of the 
courtiers and officers of the court. The arrangement of 
these tombs differs at the respective sites. At Sakkarah 
they are arranged in rectangular groups of streets, and 
the same arrangement prevails at Gizeh. At Abusir the 
last undulations of the ste|>-fihaped hills which crown the 
pysamids me occupied by some tombs scattered about of 
i&e time of the fourth and flfth dynasty. At Dashour there 
af€ ako seme tombs of a very early and unknown period, 
and at Meidum, tombs of w third dynasty. All these 
tombs bear a general resemblance to each other, and 
paSB by the general Arab name of counters," or 

"teds.” At first sight they look like the pedestals of pyra- 
imds^ or tront^ted pyramda, being of rectangular snape, 
with slicing sides ; they are, however, not square, but rect- 
sutgtdax, and the angle of the sides is so great ttet the walls, 
if produced upwards, would rise to 600 feer, an impossible 
hc%ht for sttch a congtruct^n. Consequently ttey are 
bot of the class of pytamids, but only stew the Egyptian 
inbfotei^ for converging lines,, Instead of purely parallel 
or EfCtasi^lar forms ^ the sbw sides also in some in- 
stahees sre Itt«p*shaipte, the layers of stone are squared 
Ih htmsoatal dourses^ and not polygonal m sses. 
Jteae res;ungiukt mossea of masonry 6r pfick-work, the 
te subsequently d^atunted, did not 
for that is always ^ound 
eoak^ beiiemh^ the auce&i to trhich was by a 


rectangular shaft or well, down which the coffin and 
mummy were lowered by ropes ; the mass of masonry 
above had only in it the sepulchral chamber and the cell 
for the sepulchral statue. The general " cemetery^'* with its 
street of tombs, was called in Egyptiaa or the 
individual tombs bore the general name of maka ** se- 
pulchres," which was iqpplicable to any class of tomb, 
whether those of the kin{^ oi* used by the inhabitants of 
the town or city. The term wur was applied to any 
tombs which had pyramidal construction, as those made 
of brick with pyramidal tops cut out of the flank of the 
hill at the time of the eleventh dynasty at the Drah 
Abu’-l Neggah, in the western quarter ra Thebes ; but 
the term applied to the syringes or hollowed passages 
and tunnelled tombs at Gournah and elsewhere is ooq 
a word applied to a plant, perhans a "reed," but also 
meaning a chamber, and this word was used to excess 
the so-called mastaba, or quadrilateral sepulchre of tte 
early dynasties. The great necropolis of JSakkarah is 
supposed to be that of the ancient Ka-Kam, the ci^ of 
the HUde Bull, known to the Greeks under the name of 
Cochomc, and the pyramid tliere to have been nam^ 
Apf the "elevation” or ‘‘Mount" and the pyramid 
was step-shaped, made of unbaked brick, probably when 
first built in seven stages. 

The mastabas were the mausolea of the richer and 
more important personages of the court hierarchy and 
Egyptian bureaucracy, for the poor and slaves were not 
buried with any consideration ^ they were hustled into 
superficial graves about three feet deep beneath the soil, 
and at this distant period of time are found only as 
skeletons, with no linen wraps remaining or other traces 
of emblems, and must tlierefore be regarded as the oldest 
and most primitive examples of Egyptian interment, and 
their bodies were unprovided with coffins. Occasionally, 
perhaps, some of the least poor, or slaves of extraordinary 
merit, had rectangular vaulted chambers, constructed of 
brick- work, vauUte and covered with a white coating ; m 
the interior of these rude graves arc found small vases or 
cups of coarse pottery or calcareotis stone or alabaster, 
but uninscribed. These graves recal to nrind those of the 
later Roman period, although the Memphian ones belong 
to a period long anterior. 

The mastabas vary in si^e and dimension, but their 
avei-age or normal dimensions are nearly fifty yards long, 
twelve yards wide, and thirty deep. The chief of these 
mastabas Is the Mastabatdl-Pharaoun, which recent dis- 
coveries show to have been the sepulchre of Unas of 
the fifth dynasty, who was not buried in a pyramids 7 'he 
mastabas are said to be peculiar to Gizeh, and not to be 
found elsewhere, and a long interval of civilisation must 
have preceded the construction of these tombs, as they 
stew a considerable knowledge of architecture by their 
regular and geometric construction^ while the square 
blocks and regular layers, each vertical joint being over- 
lapped by a square stone, evidence considerable technical 
experience in the art of masonry. The other mastabas 
are made of similar masses of bnck-work, and the bricks 
are of two kinds, those of the oldest mastabas, mhde of 
rectangular yellow bricks, composed of sand, pebbles, 
some Nile mud, tteir dimensions being 22X11x7 of a 
metre, and black bricks made of alKiviid soil and straw, 
larger in rise, being 3SX t8x 14 of a metre ; these bricks 
are not older than the middle the fourth dynasty, while 
the otters are as old as the second Une. The black 
bricte continue till the time of the Komans, and both 
kinds ate sun-dried, no burnt bricks, with the CTtoe^gn 
of die ccmical atamped bricks, found at the t<mEiba or the 
Drah- Abi' TNeggah, having teen employed in construc- 
tions tin the a^e oC th^ 

In tbe mariws of brickwork or masonry which stood 
above tteOoit over Ite septdchral clmmter, hewn out of 
the solid rodte beneath, were constructed the mortuary 
chapek for tte perfomante of masses or liturgies to tte 
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dea4^ whicl]^ however, must have been of a simpler 
B«|,ture than those in use at a later period. In all these 
mnstabas which, as a rule, face northwards, generally 
towards the nortb-eatt anglc^ is a kind of steie orse* 
pulchral tablet of limestone, some times like facade, 
composed separate nieces and having two sauare 
pillars or columns in front, without capitals or aoaci, 
forming a kind of entrance hall. This part of the mas- 
taba is rarely on the south, never on the west, and (he 
ceilihg is always continuous, sometimes slightly vaulted 
by the stones supporting one another. The tablet is 
often like a door, with jambs, lintels, and hieroglyphics ; 
sometime the facade or stele has a kind of false door with 
large figures of the occupant of the tomb and his wife 
at the sides of the false door, with a semicylindrical tam- 
bour above the door and a kind of cornice above that, with 
a sepulchral dedication to Anubis, never to Osiris, and 
representations of the person for whom the sepulchre 
was made, at a repast or some other diversion, as the 
fowling r^resented on the mastaba at Meidum. On the 
portion of the soil covering the serdab or inner niche and 
the well by which the sarcophagus and its mummy were 
lowered, arc found little vases filled with a coating con- 
taining inside the trace of the water with which they were 
filled. The interior chapel or asi was either single, or had 
more than one chamber, and the walls of these were 
covered with pictures and inscriptions engraved in intaglio 
and brightly coloured, still vivid after 6000 years, but no 
furniture itself or offerings are discovered in the rooms, 
which have been long open to the spoiler. The inscrip- 
tions refer to the calendar and festivals throughout the 
year, the titles of the deceased, adoration to Anubis, 
and tables of food, or menus in use at the period ; and the 
gourmands of the Egyptian aristocracy fared sumptuously 
every day out of well-filled flesh-pots and jars of wine and 
beer. The paintings on the w^ls depict the chase, the 
farm, the industrial household, the amusement of dances 
by professional women, games, and other diversions, and 
were no doubt intended to recal to the spirit of the dead 
his favourite occupations and his former wealth. Such 
solaces were reserved for the rich ; the poor reposed 
after death about as indifferently as during hfe. 

When constructed of masonry, the walls of the chapel 
in the mastaba were often made of rubble revetted, and at 
the end, at the foot of the false door is often found the 
stone altar of libations, sometimes with two small obelisks 
engraved only on one face; at other times, instead of 
obelisks, two supports in the shape of altars. The stele 
or sepulchral tablet was at the earliest period made in 
shape of a facade, but often quite blank, a mere white 
slab. It is not till after the sixth dynasty that these tomb- 
stones were rounded at the top, like those of the present 
day. When the chapel was ornamented, the tombstones 
are often blank ; when the walls of the chapel— the asi 
— were unadorned, the tablets were often inscribed. In 
the most ancient tombs the tombstones are often built up 
of pieces and are inscribed with hieroglyphics of an early 
and rude type. The art is bad, and the inscriptions are 
not in regular lines, but dispersed over the area ; the 
hieroglyphics themselves are often peculiar, executed 
with more elaborate detail than at the latei' period 
of the middle Empire. The object of these early in- 
scriptions is to record the name and titles of’ the 
departed, and it is remarkable that at this period per- 
sons had the or “great name,’* and the ran-mts. 

or “little name," A tomb, for example, of the second 
dynaity, at Sakkarah, was made for a man whose 
great name was Sekarkhabau, or “ Sochari's rising 
atnoxigst spirits,^* whose small name was Ilothes— that 
of a rat or some small animal ; and his wife* s great 
name was Atherhotep, and her little name Teps ; and 
this as early as the second dynasty. These chapels 
now have no doors, if they ever had;^ and except the 
vases found strewed here and there on the floor, the 


other ol^ects wldch may have been deposited there have 
entirely disappeared. Behind the wall, on the south side 
more often than the north, and on the north more often 
than the west, was a secret niche, which the Arabs call 
the serdab^ occasionally communicating with the chamber 
by a square orifice. In this niche was deposited a statue 
of the deceased. In this statue was supposed to reside 
his kay or spirit, a kind of manes, or ghost, which inhabited 
the tomb, went in and out of the sepulchre and Hades, 
and to which was attached a priest, who performed the 
liturgies or litanies, in certain ways, and with peculiar rites. 
In the earlier inscriptions this ka is not mentioned, but at 
the close of the twelfth dynasty, all the benefits conferred 
by deities on the deceased were said to be due to his 
It was in this chapel and to this image that the ancestral 
worship was paid, and the which was a kind of 
idolon of the dead, was supposed to receive the same 
satisfaction as the dead himself. Most of the statues in 
the museums of Europe at the time of the fourth and 
sixth dynasties, catnc from the serdab of the sepulchre 
of the period. They were portraits of the dead, and 
sometimes represented him holding the tools or other 
marks of his profession. The whole of the mastaba, or 
chapel, and its mass was superposed on the real sepulcnr^ 
chamber beneath, which it covered. The descent to this 
was by a rectangular well or shaft, from six feet six 
inches, to nearly ten feet square, and this cell passed 
through the masonry or platform of the mastaba, and 
then through the living roots of the foundation, and was 
made of large blocks ; it was down this well that the 
sarcophagus was lowered to the chamber, by a shaft from 
thirty to seventy- five feet deep. Hence, at the base of 
the shaft, a short passage led to the rectangular chamber, 
which was well built, but has only once been found un- 
cemented, and in it was placed the sarcophagus of granite, 
or calcareous stone, and the mummy, or body. The cell 
itself was carefully blocked up with rubbish to prevent 
access to the chamber, and the mouth of it is generally 
found either in the long axis of the tomb, or else behind 
the tombstone. The sarcophagus of this period has no 
resemblance to the later cases in shape of the human 
form, generally made of wood, which prevailed from the 
eleventh dynasty, or about 1800 B.C., to the first century, 
A T) , but are rectangular chests with vaulted cover, with 
projections at the edges. The bodies found in these 
chests are distinguished by the absence of linen or wraps 
in which they may have been embalmed, and bones of 
the skeleton are only discovered generally, of a brown 
colour, with a faint odour of bitumen, which is the more 
remarkable as the mummies found in the pyramid had 
both linen and indications of bitumen. 

Of course, the ethnological question here arises, to what 
race of men did these old Egyptians of the period of the 
second and subsequent dynasties belong ; they have been 
referred to the Caucasian races, and some of the skulls 
show a high intellertual development, even frontal sutures 
occurring. Their colour is pamted in the sculptures, and 
on their statues, either red or copper, the female yellow, 
but their profile is not Seniitic, and shows, as at the perioa 
of their history, traces of African blood. Some of the 
servants are dolicocephaiic, and are supposed to be the 
indigenous race, similar to the Libyans of Konhem 
Africa, who, however, at a later period, are classed 
amongst the white races. 

It is, however, in vain to look for the ori^n of E^tian 
civilisation, either in Aethiopia or Nubia, or south Of 
Egypt, or on the northern coast of Africa, which lies to 
the west, for there is no evidence of races in these parts 
having em attained a nascent civilisation, such as the 
Egyptian might have started from^ Eecent diacoyerj^s 
in Southern Mesopotamia, howevcnj^ow a similar civiu* 
sation, almost, if not as old as the Egyptian with a IdM 
of written language developing from the iaeograt^^ to ^ 
that of the conventional type, into which wv^gtjfia) 
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picture invariably declines. The physical type, too, of 
* the Babylonian statues from TeMp, approaches the 
Caucasian rather than the Semitic type. 


ON SOME RECENT AMERICAN MATHEMA- 
TICAL TEXT-BOOKS 

TN Nature (voI. xvi. p. 21) we drew attention to a 
* shaking'' that was taking place among the “dry 
bones of the mathematical text-books in common use 
in American colleges and schools^ and upon the analysis 
we then furnished of a few works before us we ventured 
to predict a speedy awakening of mathematical life. Our 
prognostications have been quickly fulfilled, and we now 
propose to submit an account of five recent books, some 
of which are quite fitted to hold their own, in our opinion, 
with English text-books on the same subjects. 

" The Elements of the Integral Calculus, with a Key 
to the Solution of Differential Equations," by Dr. W. E. 
Byer^ (Boston, i88i), is a sequel to the volume on the 
Differential Calculus,’' previously noticed by us. This 
work is founded upon Bertrand’s classical treatise, sup- 
plemented by free use of the allied treatises by Todhunter, 
Boole, and Benjamin Peirce. The opening chapters give 
a clear exposition of the use of symbols of operation and 
of imaginaries. So early an introduction to these sub- 
jects is novel to us in this connection, but it shows how 
the subject of quaternions is coming to the front, and the 
passage from the subjects of these chapters to quater- 
nions is but a short one The main portion of the book 
calls for no special comment. In Chapter XIV. we have 
a treatment of mean value and probability^ founded upon 
the able contributions of Prof. M. W. Crofton, F.R.S., 
to Mr, Williamson’s treatise. 

The novelty of the book is Chapter XV., entitled “ Key 
to the Solution of Differential Equations,” This key is 
based upon Boole's work, and is a collection of concise, 
practical rules for the solution of these equations. An 
idea of its form will be best conveyed to some persons by 
saying that it resembles the analytical key so frequently 
prefixed now a-days to handbooks of the British (and 
other) flora. By a series of references we run the particu- 
lar equation to ground. Thus, taking the example, 
(* , 4 * '*■) - y)xdy ^ o, it is a single equation, 

this sends us to a number ; it involves ordinary deriva- 
tives, this advances us a stage ; it contains two vari- 
ables, is of the first order, and finally of the first degree. 
The upshot is we arrive at the form Xdx’^ Vdy^o^ 
under which head we learn how to solve the equation. 
Under this last head, as throughout the book, are given 
numerous illustrative exercises for practice. 

Dr. A, S. Hardy’s “Elements of Quaternions” (Bos- 
intended to meet the wants of beginners. In 
addition to the works of Sir William R. Hamilton and 
Prof. Tait, the author has consulted the memoirs or works 
of Bellavitis (“Calcolo dei Qaatemione” and the ** Ex- 
position dc la Mdtbode dcs Equipoilences *’ in Laisant’s 
tt^alation) ; HoUel’s “ Quantites Complexes ; ” Argand’ s 
Emt” (1806); Laisant’s ** Applications mdcaniques 
dcs Quateriiiona,’' and one or two other books 
fuul papers in Ametican Journal of Maihematics^ vol, 

^^*' 379 * . It w ft good introduction to such a work as 
Prof. Tails, the originality and conciseness of which, 
however, Dr. Hardy thinly to be " beyond the time and 
laeed of the beginner." 

n^t b^k U “An Etementary Treatise on Men- 
fimion/by Cr. B. H^ted (Boston, iSSi). Dr, Halsted 
w already known to mathematicians here as the author of 
» Hyper-space and non- 
Geometry,” In the Amoriem Journal of 
tieaitse on M^rical 
the ^irtcomc dr work on the subject wbilc 
^0 l^rge so that it is no hastily pro* 

PWa book, but has bften founded on aOtual teaching 


experience. The methods have a German smell,” and 
this is jui>tified by the author’s residence, we presume as 
a student, at Berlin. There are eight chapters ; (i) on 
the measurement of lines (triangles, method of limits, 
rectification of the circle ; (2) on the measurement of 
angles ; (3) of plane areas ; (4) of surfaces (he uses 
Mantel for lateral surfaces, also Steregon and SUradian 
in connection with a solid angle) ; ($) of volumes {Quadir 
is new for De Morgan’s “right solid”). In these last 
two chapters the solids discussed are the prism, cylinder, 
pyramid, cone, and sphere ; an article is also devoted to 
Pappus’s theorem. (6) The applicability of the prismoidal 
formula; (7) approximative methods, as Weddle’s me- 
thod ; (8) on the mass-centre, with a paragraph on the 
mass-centre of an octahedron, which gives Clifford’s con- 
struction (see Proc. Lond. Math, Soc., vol. ix. p. 28). 
There are numerous exercises, these we have not tested. 
The book is most effectively “ got up,” the printing, 
figures, and paper being, to our mind, excellent. 

Our last two books are by Prof Simon Newcomb, so 
well known as the author of “ Popular Astronomy.” The 
first, “ Algebra for Schools and Colleges” (New York, 
1881), has already reached its second edition. It is a 
capit^ book ; indeed we are disposed to rank it as the 
best manual on the subject that we have seen for school 
purposes. It is divided into two portions, “ the first 
adapted to well-prepared beginners, and comprising about 
what is commonly required for admission to colleges, 
and the second designed for the more advanced general 
student” We shall perhaps best serve the end we have 
in view in noticing this work by giving an analysis of the 
author’s preface. The principles of construction are (1) 
that an idea cannot be fully grasped by the youthful 
mind unless it is presented in a concrete form. Hence 
numerical examples of nearly all algebraic operations and 
theorems are given—so numbers are preferred to literal 
symbols in many cases. The relations of positive and 
negative algebraic quantities are represented by lines and 
directions at the very earliest stage, “ Should it appear 
to any one that Jwe thus detract from the generality of 
algebraic quantities, it is sufficient to reply that the system 
is the same which mathematicians use to assist their 
conceptions of advanced algebra, and without which, they 
would never have been able to grasp the complicated re- 
lations of imaginary quantities.” Principle (2) is that all 
mathematical conceptions require time to become en- 
grafted upon the mind, and the longer, the abstruser they 
are. “ U is from a failure to take account of this fact, 
rather than from any inherent defect in the minds of our 
youth, that we are to attribute the backward state of 
mathematical instruction in this country, as compared 
with the continent of Europe.” Prof. Newcomb considers 
the true method of meeting this difficulty is to adopt the 
French and German plan of teaching algebra in a broader 
way, and of introducing the more advanced conceptions 
at the earliest {mcticable period in the course. A third 
feature is the minute subdivision of each subject, and the 
exercising the pupil on the details before combining them 
inta a whole. This remark especially applies to the solu- 
tion of the exercises. Some subjects have been omitted 
(as G.C.D. of polynomials, square roots of bmomial surds, 
and Sturm’s theorem), as they have no application “ in 
th^ usual Course txf mathematical study, nor advance the 
student’s conception of algebra,” and in studying them 
there is a waste of power. “Thoroughness” has been 
our authors aim rather than “ multiplicity of subjects.” 
There are other points of interest in this preface which 
show that the writer is a very experienced teacher, and 
which wo commend to the consideration of teachers here, 
but we must pass oh to indicate the contents of the two 
parts. ^ 

Part L embraces algebraic language and operations, 
equations, Ratios and proportion, powers and roots, equa- 
tions (quadratic), progressions, seven books in all 
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JNMt IJ, treats of relatione betieeflin ffelgebraJc quantktcs 
^netkwifi, &a), tlie thorny oif bttmbers (al»o continitod I 
kttctkma), combinntory oiuilyaU (including probsk 
hilJtloa), some and the dectnne of Whs, imagsnary | 
quontiUes (operations 'with the imagmary unit and the 
geometrical vepreeentatioo of imaginary quantities ; stete 
^ otir renBarks «bov« on due head under £lyeiiy), the 
gettMl thMvy of equations. 

The second of Prof. NewcomVo works before us is 
Stanents of Ceometry '' (New York, f68i). An article 
m our cehimws (KaturEi vol. xxi. p. 293), beaded '*The 
Fitndaiineatal Dehnitions and Propositions of C^oznetry, 
wish eepectal Reference to the * Syllabus ' of the Associa- 
tioii for the Improvement of Geometrical Teaching, '' 
gisces its readers a bint that some such work as the one 
before us was even then in the author's A sum- 

mary of my own, the latter [z>. the summary] still in an 
iikdtoate state.’’ The remarks in this article showed that 
their writer was well fitted to address himself to the sub- 
ject «f a grometrical text- book, and the execution is not 
at fidi inferior to the promise. The ground taken up is 
the Euclidian geometry as comprised m the treatises of 
Euclid himself, Legendve, and Chauvenet. As with the 
^ Algebra/’ here let Prof. Newcomb speak for himself. 
As he himulf «ays, the question of the best form of de- 
velopment is one of great interest at the present time 
ameogboth teachers and thinkers. The object not being 
to tee^ geometry merely, but the general training of the 
powura of thought and expression being a main object, 
Prof. Newcomb considers it most important to guard 
agaiun habits of loose thought and incomplete expression 
to which the pupil is prone. This he considers is best 
s«ciir«d by teaching the subject on the old lines. The 
defects he hnds in Euclid’s system are (1) in the treat- 
ment of aoguiar magnitude ; here he makes two additions, 
tbewplicit definition of the angle which is equal to the 
sum of two right angles, and the recognition of the sum 
of two right angles as itself an angk. Be adopts, from 
the ^Syllabus,” the term ** straight angle/’ though he 1 
bimertf meJined (Nature, /<?c. rit) to the use of i 
ani^/’ and considers the German ^’gestreckte Winkel” 
tolbe snore expressive. Then (3) the restriction of the 
deAnhion of plane figures to portions of a pkme surkce. 

In modern geometry figures are considered from a much 
more generai point of vtew as forms of any kind, whether 
made up of points, lines, surfaces, or solids." In an 
appendix, “ Notes on tlie Fundanicntal Concepts of Geo- 
metry ” he returns to a considerawon of this subject. 

Features of the book are (1) the practising the student 
m the analysts of geometrical relations by means of the 
eye before instruamg him in formal demonstrations ; (2) 
the application of tho symmetric properties of figures in 
demonstrating the fundamental theorem of parallels (c/. 
Cerman methods and Henrici's conguent figures); (3) the 
analjirsis cf the problems of construction, to lead ^ pupil 
to discover the amfitruction himself by reasoning; (4) tne 
division of each demonstration into separate numbered 
steps, the statement of each conclusion, where 
prMioable, as a relation between magnitudes; (5) the 
tbeotecis for exercise have been selected with a view to 
iHAesftXtmg the student in the study, and the anthor has 
endeavoured to graduate them in order of didktdty ; (6) 
•oMie of the first principles of conic sections have be^ 
unfolded, mofe especially for the use of students who do 
wetjppopose to sti^y analytical treatises on those curves ; 

a findid's treatinent of propottion is “ perfectly rigorous, 
toi the great disadvantages of mtolerabk prolixity, 
onfonshfot conceptions, and the non-use of numbers. 
Thu system common in Ameriosn works of treating the 
•tfbjaet merely a$ the algebra of fractions, has the advan- 
tage of ease and simplicity,” But to this last system 
foene are obvious obji^oikS, and our Author essays with 
tofine reserve, a In this part and in the fob , 

iowmg Prof. Newcomb submits his methods to the judg- 


ment «f .tesohera. Featww (8) involves the tresteteiit of 
the fundamental relations of lines and phuies in space, 
” In presenting it be baa been led to follow move ebsely 
the line of thought in EucUd than that in modern woidts. 
At the same time he is not fully satisfied witb his treat- 
ment, and conceives that improvements are yet to be 
made.’ ’ 

It will be gathered that the book ewers most of dfo 
ground passed over by young students in plane and solid 
geometiy, said conics in their school training. We cor- 
dially commend both Prof. Newcomb’s works to teaochers 
in this country, and we feel sure they will not regret owr 
having called their attention to them so fully in the 
author’ s own words, as they will thus see in what way his 
books are likely 10 be helpful to them. We have 
them with much interest, and feel sure our readers will 
endorse our favourable verdict upon them. We need 
only say that the author considers that the study of 
geometry as here unfolded can be advantageously com- 
menced at the age of twelve or thirteen years. The 
volumes, with a third, which we have not seen, on Astro- 
nomy, form part of Newcomb’s Mathematical Course.” 

R. Tuckm 


ELEcrjR/c/ry the crystal palace 

IV .— Telegraphy 

I N the stall of the South Eastern Railway Company at 
the Crystal Palace may be seen a specimen of the 
first cable core ever submerged. It consists of a slender 
copper wire coated with gutta-percha, and was prepared 
at Streatbamby Mr, J. Forster. On January lo, 1&497 it 
was submerged by Mr. Walker, at Folkestone, and a nam 
of the telegram announcing the completion of the 
work is still preserved. It runs ; ** 1 am on board the 
Princess Clementine, I am successful ; 12.49 p.m.” Next 
year a cable was laid between Dover and Cape Grisnea 
by Mr. Wollaston, but lasted only a kw hours. Several 
specimens of it are shown in the Exhibition by the South 
Eastern Railway Company and the Post Office. The 
gutta-percha core was quite unprotected, and it was 
sunk by means of lead weights attached at intervale. 
Next year a core, protected by hemp and iron fibeaibing, 
was laid by Mr, T. R. Crampton between I^over arid 
Cape Grisnee, and proved so successful, that k is sull 
working, Specimens of this cable, which has proved the 
type of all subsequent ones, are also to be seen. 

There are now some 97,200 mules of cable at work in the 
world, and before this year is ended the bumked thousand 
miles will have been attained ; for the second Jay Gould 
Atlantic cable is still unfinished, and the s^s. ^ilveri^n 
of the India-rubber and Gutta percha Telegraph Com- 
pany is now on her way to lay some two thousand miles 
on the West Coast of Central America. Nearly all 
this cable has been made in London, and the Telegraph 
Construction and Maintenance Compai^ alone ms 
manufactured 6^400 miles, and laid it in almost every 
sea, in depths varying from ahoaJ water to 3000 fathoms. 
In 1863 firm was resolved into the existing Com- 
pany. Sf^knens of all the cables made them >aic 
exhibited, in a large ^ass case, together with a ia^0 
map of the world, showing all the aubmarine jand brad 
lines in existence ; those constructed by the Coiwpamr 
being marked in red. The most no^l fieiraM'e of Uteu- 
exhibit is, however, a plan for kcepang up teJiBgraphic 
communication between a Hgfauhtp ,a»d 4bc ahoBC. In 
ifi?o an attempt was made to esteli^tah a Boafemg tele- 
graph station in the chops of the Owiind ; an old smvir 
of- war corvette, the Erish^ being fitted and momd in 
deep water about sixty mile* from the iand's End' 
was found, however, tWt.as the diip swung ivith eWg, 
the telegraph cable fodled with the idtjp’s ridiqg^dKl^ 
and likewise became twisted into kinks, which emstm 
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tb# ^tta-perdia core ami destroyed the insulation of the 
cdhle. Means were taken to pre^i^ this trouble, but as 
p$«sb|r shipt did not leave a au^cient number of tele- 
grams, the project was abandoned^ Nevertheless, k is 
clear that such a scheme is worthy of further trial ; and 
even with ordinary lightships it is eminently desirable 
that they should be in telej^aphic communication with 
the nearest Coast Guard Station. At present, guns and 
rockets are the only available messengers, and whmi the 
wind is off the shore, guns are sometimes not heard 1 or 
when the weather is thick, rockets ape not seen. The 
result is, that ships are sometimes lost on shoals close by 
the lightships, without the Lifeboat Station knowing it. 
Carrier-pigeons have been tried, but these birds fail to 
make good progress in snow-storms or thick weather, and 
in heavy gales are driven hither and thither at the mercy 
of the elements. The plan for cable communication 
adopted by the Tclegrapii Construction and Maintenance 
Company is to moor the lightships by chains to two 
mushroom anchors sunk a considerable distance apart* 
One of these chains is made double, and the cable runs 
through the middle of it between the double links, as 
shown in Fig. i. The chains meet at a mooring swivel, 
which is made so as to allow the cable to pass through it, 
as shown in Fig. 2. Between the swivel and the bow' 
sheave of the ship, a revolving joint in the cable, 'desigfned 
by Mr. Lucas, prevents the cable becoming twisrted as 
the ship swings to the wind and tides. A sufficient length 
of cable is coiled in a tank on board, for paying out, 
when from stress of weather it is necessary to employ 
more chain. A pretty model of a lightship moored on 
this plan is exhibited by the Company, and on touching 
a press-button let into the edge of the tank, an electric 
current is sent through the communicating cable, and 
strikes a bell on board the ship. It is satisfactory to 
knowthat the Trinity House have agreed to test the plan 
by means of a cable between the ^ lightship moored 
some eight miles off the Essex coast, and the Post Office 
of Walton-on-the-Naie, from whence telegrams can be 
sent by day or night for any assistance required. 

Of ^ total 97,200 mOes of cable in the world, some 
36^420 are owned and worked by the Eastern Telegraph 
Company and its affiliated companies the Eastern Exten- 
sion Telegraph Company and the South African Tele- 
graph Company. The Eastern Telegraph Company i< 
periiaps the most enterpribing of cable corporations, and 
makes a very fine display at the Crystal Palace. Cable 
operations have been of great assistance to the geo- 
grapher, and the soundings taken in order to ascertain 
the nature of the sea- bottom, where a cable route is 
projected, hove enriched our charts quite as much as 
special voyages. There is, however, another way in which 
these operations could be made subservient to the cause 
of natural science ; but it is a way which has not been 
sufficiently taken advantage of. Besides the specimens 
of atones, mud, and sand, which the souoding^ead brings 
up from the deep, the cable itself, when Imuled up for 
repairs, after a period of subncietgiettce, is frecmeistly 
swanniMig with the live inhabitants of sea-tloor— 
crabs, oorala, snakes, molluscs, and fifty other spedes—^is 
well as overgrown with the weeds and mosses of the 
bottom. Some atten^pt was made to describe these 
captures of the wire, as taken from the tepid seas of the 
Amazon mouth, by the writer in our pages several years 
ants (vol, xi. p. 539)/ and the suggestion was there made 
might serve as a novel method of 
nt probably not been taken, for 
we cannal leatn of any competent «ittturalist having tikien 
hie ^iafsage an board a cable^i^aidmg sbip, aay m the 
Biaidtei and Weet Indian waters, or better still, the East 
Indian watm tmvi^sed, by the lines of; tbe Eastern and 
Eanlnin E^ten^n Company* from Aden to 

and iftam Madm to Penoatg, Singapore, Ba- 
* ^ OtL i«iM« !^h Amvrkiu) ^henomenv ^(J: 


ago 

that cable n 
dredging ; but tl 


^awia, and soon to Port Darwin, in Australia. The result 
is that cables have again and again been lifted richly ves- 
tnred with the Spoils of the bottom, and many an unknown 
species has passed over the drums unnoted, to rot amd 
fester in the general mess within the cable tai^s. We 
venture to predict a rare harvest to the first naturalist wto 
will accompany a repairing ship, and provide bimedM' 
with means to bottle up the specimenB which cling to the 
cable as it is pulled up ■from the sea. 

Some idea of these troptoies may be gathered from the 
stall of the Eastern Tcle^ph Company, where a few of 
them are preserved. Two of these are a very fine grey 
sea-snake, caught on the Saigon cable in a depth of thirty 
fathoms, and a black and white brindled snake, taken 
from the Batavian cable in twenty-five fathoms. Twist- 
ing round ropes seems to be a habit of this creature, for 
Che writer remembers seeing one scale op a ship's sl^ 
out in the River Amazon, by the "painter” hanging in 
the water. 

A good example of a fcather-Htar Is also shown ; tbew 
animals, being frequently found grasping the cable by thoir 
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tentacles. A handsome specimen of the blanket sponge, 
picked up in the Bay of Biscay^ is also exhibited ; but 
the most interesting object of all is a short piece of cable 
so beautifully encrusted with shells, serpuljc, and corals, 
as to be quite invisible. It was picked up and cut out in 
this condition from one of the Singapore cables. The 
rapid growth of these corals is surmising, and some 
valuable infonnation on this head be gained If the 

electricians of repairing ships in i&se eastern waters 
would only make some simple observations. Curiously 
enough, so long as the outermost layer of oakum and tar 
keeps entire, ve^ few shells collect upon the cable, but 
when the iron wires are laid bate, the incrustation speedily 
bemns, perhaps because a better foothold is afforded. 

A deadly enemy to the cable, in the shape of a large 
boring worm, exists In these Indian seas ; and several of 
them are shown by the CJontpany, The worm is ftesh- 
coloured and slender, of a length from ij inches to ajJ 
inches. The head is provided with two cutting tooKof a 
curving shape, and h speedily eats its way through the 
hemp of the sheatbirig, to the gutta-percha of the dore, 
into which it bores a hole similar to that shown in Fig. 3. 
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A foil account of this pairticular worm, with amtomical 
tilustratioDs^ is given in me Journal of the Royal Micro- 
•copkal Society for October^ xS8i, by Dr. Charles 
Stewart, secretary of the Society. The bore-holes, after 
passing through the oakum of the inner sheathing, either I 
pursue a tortuous course along the surface of the gutta- ; 
pereba core, or go right Into the copper wire, thereby 
causing a “ dead earth fault. Dr. Stewart classes the 
worm as one of the Eunicidse, but proposes for it the 
generic name of Liihogftatha worship because of its pos- 
sessing a pair of calcareous mandibles or cutting jaws, 
and after Capt. Worsley, the Commander of the repairing 
ship which picked up the worm-eaten cable. The pair of 
calcareous jaws, in addition to three pairs of chitinous 
ones, is the most remarkable feature about the animal, 
and the white plates which form them make the creature 
look as if it were in the act of swallowing a tiny bivalve 
shell. 

The best protection hitherto formed against it is to 
cover the core with a ribbon of sheet-brass, laid on with- 
out a lap. First the gutta-percha is covered with cloth, 
then the brass is overlaid. Canvas is then put over the 
brass, and the hemp and iron wires over all A close layer 
of iron wires is not a sufficient protection, for the worm 
can sometimes wriggle in between the wires where they 
are not close enough ; and, moreover, the rapid decay of 
iron wires in tropical seas is certain to leave the core a 
prey to these pests in a few years. 

The Eastern Extension Telegraph Company also ex- 
hibit some interesting samples m stones picked up from 
the sea-bottom ; for example, limestone blocks and shells 
bored by the bivalve, Saxicava ragosa^ the worm 
SabeUa, and the sponge Hymenictcidon celata ; wood 
honeycombed by the teredo, a red stone pitted by the 
bivalve shell (pholas), and a ferniginous flaky stone 
brought up from the bottom between Penang and Singa- 
pore. Most interesting, however, of these inanimate 
waifs is a flat piece of black flinty rock hollowed into cup- 
like pits by the sucking feet of the sea-hedgehog. The 
pits are excavated as lairs for the animal and some of 
them are nearly three inches in diameter by one inch 
de«. To make the rocky bed softer to the feel, the 
hedgehog has lined it with a calcareous enamel, probably 
secreted by its body, much in the same way as the pearl 
oyster coats its shell. 

In the earlier days of submarine telegraphy, Sir 
William Thomson declared the life of a cable to 
be practically inviolable ; and Robert Stephenson, on the 
other hand, was of opinion that no cable would last out 
ten years. The latter view has proved the more cor- 
rect, for the average life of a cable hitherto has been 
about eleven years. Thanks to the improved means of 
repairing them, however, the outbreak of faults does not 
mean the loss of a cable, for these flaws can be cut out in 
water, however deep, and the cable put to rights again. 
Indeed every cable company expects a recurrence of 
faults, and provides a fully-equipped repairing ship always 
on the spot. A flne model of such a ship is exhibited by 
the Po it Office, after the designs of Mr. R. S. CuUey. 
Messrs. Johnson and Phillips also exhibit a variety of 
buoys and OTapnels for cable operations. The ordinary 
grapnel is liable to have its prongs broken ofif in dragging 
over a rocky bottom, as may be seen from one exhibited 
which had every prong bent back among the coral reefs 
of the Brasilian coast. Centipede grapnels are therefore 
^tted with removable prongs j and Mr. A. Jamieson has 
invented a grapnel with spring teeth which bend back 
when they meet a rock, so as to slip over it, but catch 
and hold th? cable. A sample of this grapnel is shown 
in the Western Gallery, and a sample oi Messrs. Johnson 
and Phillips’ grapnel for cutting the table and holding 
one end is shown in front of the Roman court, together 
with a veiy large buoy for buoying the cable in deep 
water. A very convenient and novel “mark” buoy for 


marking positions in cable work is exhibited the same 
firm in the Western Gallery. The buoy is suspended by 
a line from the ship’s quarter or stem, and when the line 
is cut, the buoy drops into the water. The copper float 
ball (see Fig. 4) is then raised, and HRs a detent which 
allows the drum of steel wire to revolve. The centipede 
anchor then sinks to the bottom, and moors the buoy. A 
winch handle is provided, $0 that the moorings can be 
recovered if neea be, but the coat of the sinker, drum, 
and wire is so slight that it may readily be abandoned. 
While upon the subject of deep-sea operations, we inay 
also mention the “ nipper lead^ of Mr. Lucas, by which 
specimens of the sea-bottom are caught in two spoons or 
tongs hinged to the bottom of the lead, and kept apart by 
a trigger arrangement, which is sprung by the lead 
striking the bottom. 

Coming now to the working of submariie cables, there 
arc several very neat mirror galvanometers exhibited by 
Messrs. Latimer Clark, Muirhead, and Co. The Eastern 
Telegraph Company exhibit the siphon recorder of Sir 
William Thomson, working through one of Dr. Muir- 
head's artificial cables on the duplex system, the counter 
instrument being placed at the stall of the School of 
Telegraphy. Th^e bold electromagnets of this fine instru- 
ment have been excited hitherto by Sir W. Thomson’s 
large tray- form of Daniell cell ; but guite recently Mr. 
Clement Chevallier, electrician to the Eastern Telegraph 
Company at Aden, has substituted permanent magnets, 
with a great gain in economy. These magnets were spe- 
cially made by Mr. Le Neve Foster, at Silvertown, and 
their magnetic power is much heightened by a small 
percentage of tungsten in the steel. An Interesting ex- 
periment, showing the retardation of signals thtoi^h a 
long submarine cable, is made by the School of Tele- 
graphy. Ten mirror galvanometers, throwing ten Uglit- 
spots in a vertical row on a white screen, are connected 
in turn at different points of a long cable, and the travel 
of the charge when the circuit is closed by a key is shown 
by the successive movements of the light-spots across the 
screen. 

Mr. C. F. Varley, F.R.S., who by his application of 
condensers to the submarine circuit did so much to im- 
prove cable signalling, has a very interesting exhibit of 
his past inventions. These include his gravity battery 
patented in 1854 (No. 2555), and re^tented in 1861 by 
Menotti, whose name it bears. In tne same patent the 
sulphate of mercury battery, subsequently known as the 
Marife-Davv, was also described. This patent, like most 
of Mr. Varley’ s, was very rich in devices, and contains 
his application of the condenser not only to telegraphy, 
but to electric lighting, a plan subsequently patented by 
Jablochkoff. Mr. Varley’s exhibit also includes the first 
polarised relay used in this country, and the rotary elec- 
trical machine made and patented iniS6o, and held by him 
to be the parent of the Holtz and other induction machines, 
such as the mousemill of the siphon recorder and the 
replenisher of the quadrant electrometer. But it is pro- 
bable that Mr. Varley’s claim must give way in favour of 
M. Belli, who invented a similar induction machine many 
years ago, which the writer saw in the Retrospective 
Museum of the recent Paris Electrical Exhibition. 


THE EARLIEST USE OF THE INCANDESCENT 
ELECTRIC LIGHT 

A CORRESPONDENT writes 

The following extract from a memoir by Sir William 
Grove, published more than thiity-six years ago, wiU bo 
of interest to future historians of the progress of lighting 
by electricity. The memoir is pntUlTO ''On the AppHca- 
lion of Voltaic Ignition to Ugbting Mines,” by W* N. 
Grove, F,R.S., and is pubUsh<^ in the Fhms$phi€is^ 
May, 184c. ft begins by stating that IEil« De 
ia Rive had proposed the use of the voltaic arc for 
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aatlng mines ; it descdlaes the apparatuB employed by 
hin^ and the dilficulties that prerented its practical appli- 
cationi and continues as follows : — 

" 1 substituted the voltaic i|fnitlon of a platina wire for 
the disruptive discharge. Any one who has seen the 
common lecture-toble experiment of igniting a pla^a 
wire by the voltaic current nearly to the point of fusion^ 
will have no doubt of the brilliancy of the light emitted ; 
although inferior to that of the voltaic arc, yet it is too 
intense for the naked eye to support, and amply sufficient 
for the miner to work by. My plan was then to ignite a 
coil of platinum wire as near to the point of fusion as was 
practicable, in a closed vessel of atmospheric air, or other 
gas, and the following was one of the apparatus which I 
used for this purpose, and by the light of which 1 have 
experimented and read for hours : — A coil of platinum 
wire is attached to two copper wires, the lower parts of 
which, or those most distant from the pUitin\im, are well 
varnished ; these are fixed erect in a glass of distilled 
water, and another Cylindrical glass closed at the upper 
end is inverted over them, so that its open mouth rests 
on the bottom of the former glass ; the projecting ends 
of the copper wires arc connected with a voltaic battery 
(two or three pairs of the nitric acid combination), and 
the ignited wire now gives a steady light, which continues 
without any alteration or inconvenience as long as the 
battery continues constant, the length of time oeing of 
course dependent upon the quantity of the electrolyte in 
the battery cells. Instead of making the wires pass 
through water, they may be fixed to metallic cups well- 
luted to the necks of a glass globe. 

The spirals of the helix should be as nearly approxi- 
mated as possible, as each aids by its heat that of its 
neighbour, or rather diminishes the cooling effect of the 
gaseous atmosphere ; the wire should not be too fine, as 
it would not then become fully ignited ; nor too large, as 
it would not offer sufficient resistance, and would consume 
too rapidly the battery constituents \ for the same reason, 
i.tf, increased resistance, it should be as long as the 
battery is capable of igniting to a full incandescence.” 

The memoir concludes with the description of experi- 
ments on the illumination power of this contrivance 
under different conditions. 


THE ENGLISH ECLIPSE EXPEDITION 

T he following communication, under date lat. N. 37*8, 
long. E, ii'io, April 27, has appeared in the Daily 
Ntws^ from the special correspondent of that paper with 
the ‘English Eclipse Expedition 

Your correspondent so far has not had a very easy 
time of it, although it must be confessed his difficulties 
have Iwen in no way connected with lack of material. 
Chronicling attempt'* to advance beyond the frontiers of 
the known must always be a pleasant task to the 
chronicler, who is thus enabled to ho among the first to 
reap the rich intellectual rewards always gained, or nearly 
always gained, in such forays. But when the task brings 
him tn full view of other interests, and especially when it 
compels him tp observe phenomena for himself, a corre- 
spondent's task may become complicated beyond measure, 
and not only the ^m^rras tie rimesses, but even a mental 
Viftdsjon of hU instrucrions, however precise they may 
have been, may give him trouble. Thus, in the pesent 
«8e, myxlear duty is to keep pace with the thoughts and 
doings of the Eclipse party now on the 
between Gibraltar and Malta ; but am I therefore to be 
Wind to the faet tluit each P. and O. ^tp does not leave 
Gmvesend with two tons of telescopes and eyes to use 
ih«m, that the Infusion oif a aei^ific party into the 
passengers on this the taoat irri^rtant of 
capnot but cause what our American 
diu a* ^ ripple ” on the dridinary routine of 


Those who have made their way to the far East many 
times, and who are therefore quite familiar with this 
routine, will at once recognise the possibility that at first 
such rara aves were looked at askance. Was there not 
at least some strange power of divining secrets in sextants, 
spectroscopes, and cameras brought now and then, and 
with a kind of furtive air, firom hidden recesses ? And 
this being so, what conduct was more natural on the part 
of tbe non -scientific members of the party, than that they 
should show a keen anxiety to assure everybody that they 
at least knew next to nothing of science — in short, that 
though they might deplore these strange and aberrant 
tendencies, they were powerless to interfere, even if the 
studies were less harmless than they believed them to be. 
ThiSj at first, of course confirmed the general impression, 
but It did not take long for the ice to melt ; tbe strange 
feeling soon wore off, and after a fierce gale which the 
Kaisar-i'Hind encountered in the Bay of Biscay had 
abated, the keenness of evervbody on board to hear 
something of a world of marvels new to most of them, 
and the anxiety of every servant of the P. and O. 
Company, from captain to boatswain, to help, whenever 
help was needed, were the predominant features. 

The delight of the Somali boys at being photographed 
was a sight to see, their broad grins being in strange con- 
trast with the evident anxiety of the Arabs among the 
crew to escape the influence of such a possible evil eye. 
While this is going on in one part of the ship, the reflec- 
tion of the summer sun shimmering from a thousand 
Mediterranean waves through whi^ the noble ship 
ploughs her way on an even keel is utilised to show the 
wondrous work which has already been done by the 
spectroscope. Nor are the other worlds, still left to 
conquer, forgotten in the demonstration ; among them, 
those secrets of the Sun which it is hoped may be un- 
veiled during the coming precious seventy seconds. And 
this brings me to the proper subject matter of the present 
letter. What, then, are the astronomers going to do ? or, 
to put it more modestly, what are they going to try to 
do? Before a categorical answer can be given to this 
question there is some preliminary matter to be got over : 
we have, in fact, to consider the changes in thought and 
methods introduced by ten years ot work. A volume 
might be written on this, but a very brief exposk is really 
ail that is required on the present occasion. The bril- 
liant achievements of physical astronomers in the domain 
of solar physics during the last twenty years have dealt 
in the main with the chemical and physical construction 
of the atmosphere of our central luminary j that is, those 
parts of it which are furthest from the centre. In fact, it 
has been a question of meteorology, and not a question of 
geology, to use terrestrial equivalents. One of the first 
things made absolutely certain was that tbe outer atmo- 
sphere for tens and perhaps hundreds of thousands of 
miles above the surfacc-of the round orb we generally see 
and call tbe Sun, is intensely hot— Eot enough to have its 
clouds built up of vapour of iron, as in our own air wc 
have clouds built up of the vapour of water. Next, as 
the work went on, two things happened. First, certain 
and sure evidence was obtained that the outer atmosphere 
extended much farther from the sun than had been ]fre- 
viously supposed by those most competent to iorm a just 
opinion ; and, further, while the extent of the atmosphere 
was thus engaging attention, the chemical inquiiy had 
been carried so fkr that we thought we were justified in 
saying, not only that tbe sun's atmosphere contained just 
such substances as bars would do if our little earth were 
suddenly turned into a mass of vapour, but that certain 
substances occupied such and such positions in the 
atmosphere^ while others were to be sought for else- 
where. 

Thus outside all, it was imagined, there was a substance 
about which we know nothing here, because we catiriot 
find anything udiich produces the same spectrum. Inside 
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at raid-height in the sun’ft atmosphere, we got indi- 
cadoiis about Which there could be no iniftake — we were 
in presence of hydrogen : incandescent hydrogen, be it 
observed, which {^ays as important, or indeed a still more 
hnpodtant part in the solar air than nitrogen does in our 
own. Next it was imagined that close to the sun itself 
there was a vaporous sea containing all the other sub- 
stances which had been detected by the spectroscope — 
magAeainm, caicusin> iron, barium, cobalt, nickel, and 
some twenty other bodies termed ‘^elements” by the 
chemist, because he cannot reduce them to a condition of 
greater simplicity. As the sum total of these inquiries, 
wen, we had some such idea of the sun's atmosptoe as 
this: Physically it was incandescent, of enormous extent, 
very irregular in outline, its extent and outline varying 
almost every time it could be observed. Chemically it 
was built up of substances known to terrestrial chemis- 
try ; it was very simple at top, and very complicated at 
biMom. This mental image was the joint product of 
both laboratory and eclipse work. The solar spectrum-” 
that is, the beautiful rainbow ribbon which is produced 
when light from the sun is made to pass through a prism 
— enabled us even incur laboratories, without a telesco^, 
to study the chemistry of the sun's atmosphere as a whene, 
but such work as this localised nothing. Further, the outer 
atmosphere is so dim as compared with the intensely 
briliiuit instcrior nucleus, that it, like the stars in the day- 
time, u put out, and remains invisible so long as the sun 
itself is in a position to illuminate our upper air. In this 
we hav« the use of total eclipses, for at such times the 
moon prevents the sunlight from falling on our atmo- 
sphere, and the sun's atmosphere shines out in all its 
weird splendour, as the stars show themselves when the 
light of day is withdrawn. It is fair to add, Chat there is 
a method which enables us to study the chemistry and 
even the meteorology of the very brightest portion of the 
sun's atmosphere, called the chromosphere, without wait- 
ing for an eclipse, but still, every allowance being made*, 
k should be now clear that to study the physical attributes 
of the atmosphere as a whole, we are strictly limited to 
total eclipses. So much, then, for our brief £ 3 i^osL There 
is still some more ground to be gone over before the 
question with which we set out is answered. What was the 
sum total of the work done during the last eclipse— that 
observed in the United States in 1878, with a wealth of 
mstrumental appliances such as had never been used 
before? How did it deal with our rccei^pd notions? 
Did h endorse them or demolish them ? 

It certainly endorsed them in the main, while it enabled 
us to accumulate a vast amount of new knowledge on 
many important points, and showed us bow every effort 
should be made to secure these precious records. Among 
other thuigB, it inten sided the diiTerence between eclipse 
and eclipse, for the spectroscopic record of the outer 
corona — as the exterior atmosphere is sometimes called 
differed very considerably from the one secured in 
1S71, and it was a noteworthy fact that the eclipse of 
1871 happened when there were most spots on the sun, 
w^le that of 1878 took place when there were fewest. 1 
said in the main." Hut during the eclipse one observa- 
turn was made, which in the light of former laboratory 
#ot:k suggested that after all there was a rift in the lute, 
and that our view of the solar economy might be much 
more wwong than we had any idea of. Since 1878 that 
same laberatory work has been continued, and a kmg 
aeriea of observations of the spectra of sun^^ts has been 
made;, msd the tendency of all this extra eclipse-wcurk has 
all bm m one direction. We are now face to face with 
dbe idea that, in the hottest part of the sun, the tempera- 
ture is so high that our so-called elementary bodies are 
broken up into simpler ones, and that the reason that the 
mm seems to Oontam so many of our terrestrial elements 
is ^ply that both in tbe sun and in a powerful electric 
flqmrk these bodies are really broken up into their fka^ 
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csfirtitucnts, the spectral lines of theee finer Gonstttttencs 
being observed in both cases. Now it is obvion^ythe 
duty of men of science, if there be any tests of tttis n«w 
view, any crucial observations possible during am eclipse, 
to apply these tests, to xaake these observations, as soon 
as possible— not, of course, to the neglect of the old 
mettmds of attack, but, if p^ible, tn addition to them : 
and as the problem is one of such general interest, and 
one which is sure to be keenly debated, as many records 
independent of personai error or personal bias should be 
obtained as possible. These permanent records, to which 
reference has been made, arc of course photogrMdra, and 
here we are brought face to face with another fact ; we 
have not only a, new view to test, but we have new |dioto- 
graphic processes to apply to test it, as well as to obtain 
a series of records comparable with those secured during 
prior eclipses. We have in this case an instance of the 
way in which an observation, apparently trivial, is at last 
seired hold of and made to furnish a stepping-stone for a 
further advance in scientific inquiry. It is now many 
years since Faraday, experimenting on gold leaf, which 
IS green when a bright light is observed through it, 
found that he could change its colour, and he fancied that 
this might be taken to indicate that the gold in the leaf 
did not consist of particles all of the same size, but that 
they existed of almost an infinite series of finenesses. 
This was in the pre-spectroscopic days. When the 
spectroscope could be brought to bear, it became apparent 
that two orders of fineness only were required to produce 
all the colours observed by Faraday, and Mr. Lockyer 
soon produced other evidence which went to show that 
we were here in i^resence of a general law. From this 
time we heard the words "blue molecules" and "red 
molecules" — terms invented to indicate that in the same 
chemical substances there were some molecules with such 
physical attributes that they vere turned to and could 
therefore absorb blue light, while others were made active 
by red light falling upon them, 

Capt. Abney, in a series of painstaking researches, has 
shown that precisely those salts of silver employed by 
photographers obey this^ general law, and hence we can 
now use blue light and red light indiscriminately, and so, 
for the first time we can photograph the red .end of the 
spectrum of the sun’s external atmosphere. Nor is this 
all ; other advances in the photographic art enable us 
now to replace minutes by seconds in the time of exposure ; 
indeed, in these days of " instantaneous " processes, the 
difficulty often lies in exposing the plate for a time shw 
enough to the influence of the light. It is as well to insist 
upon this point, as in the eclipse of next month the totality 
or period during which the moon entirely covers the sun 
is very short ; but short as it is, it is more than made up 
for by the increased rapidity of the processes to be em- 
ployed. Now, the most important phenomena to be 
recorded, whether by eye or photography, are, firrt, the 
spectrum of the lowest stratum of the sun’s atmospto'e 
revealed to us at the moment of disappearance and re- 
appearance of the sun by a sudden fiashmg out of bright 
lines ; next, the spectrum of the outer atmosphere, best 
observable at mid-ecUpse ; and then the extent and struc- 
ture of the atmosphere itself. Now it is imagined, that 
if the new view to which reference has been made is 
correct, the spectrum of the lower stratum will diffisr 
what it is supposed to be, and we say supposed to be, 
because up to the present time the obsenr&cioiis have 
been of such a general nature that it has been impofsible 
to be ooite certain about details. The kkention tnk time 
is to observe a smkll portion of the sp^trum .with great 
minuteness, so far as die eye observark>nfi go, while OA 
mempt will be made to actuaUy .phakigcaph the flash of 
bright hiies, and obtain a refereifW speemun alterwams 
by obtaining a photogn^h of the sedar speettum on tlm 
same (date after the eclipse is over. 

Among the most intoresting observations made 
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nt tlM tima-^was ob« by wbidi Prof^ Neweomb 
dtmiH|«tiiuted a treoneodous extension of the corona in 
the direction of the plana of the sun's equator, or very 
near it It will be important to see, whether on the pre- 
sent occasion the extension will he so great, especially 
since Dr. Siemens has thrown down the gauntlet to astro- 
nomers by his bold speculations touching the circulation 
of the solar gases. Such, then, are aome of the things 
which the Edipee Expedition is going to do, or going to 
try to do. If all goe« well, I shall be able in my next 
letter to tell your readers something of a dedhite nature 
as to the actual camping-ground and the local arrange- 
ments in Egypt. 

The following telegram from its special correspondent 
is given in Tuesday's Daily News i — 

Sokaji^f Monday 

The preparations are complete for the eclipse on Wed- 
nesday, thanks to the assistance rendered by the repre- 
sentatives of the Egyptian Government to the English, 
French, and Italian observers aiike. The weather is 
apparently settled. There is little probability of dust- 
storms. The greatest heat experienced is 108 in the 
shade. The temperature is now cooler. The English 
party will probably return by Carthage, leaving Suer on 
the 31st. 

ALG/E^ 

T T is little more than a year since the Latin edition of Dr. 

Agardh’s work on the " Morphology of the Floi ideae^ 
was noticed in the pages of Nature. The author now 
sends us an oilier contribution to the systematical study of 
alg$e. The present is, however, not a distinct work, but 
a continuation of a series of Essays or Monographs, the 
first instalment of which appeared in vol. ix. of the Tran'- 
sacUons of the University of Lund, in the year 1872. 
The subjects of the first instalment were the genera 
Caule^ and Zonaria, and the classification anS de- 
scription of the Australian species of certain tribes of 
Sargaasum. 

The present work consists of essays on the Chor- 
DARtRAT., and Oil some of the Dictyoteaf.. Although it 
bears a Swedish title, it is written in Latin. It com- 
mences with a monograph of the family Chordariesc, 
which U entirely reconstructed, and is enlarged by the 
introduction of several new genera. Under the present 
arrangement it comprises seventeen genera. 

From the increased activity recently shown by British 
algologistS; whose exertions have been rewarded by the 
discovery of many apectes of Algae new to these shores, 
it would seem desirable to memioti more particularly a 
few of the changes which have been made in the pres^ent 
work by Dr. Agardb in the classification of some of the 
plants of the olive series of Algte. 

Beginning with Elaebistea, as the author, restoring 
the oH spcfflng, prefers to call it, we find that this genus 
is rembved to the ChordaRIEjE. This is in accordance 
with the views of Dr. W, H, Harvey, expressed in the 
^*Phyc. Brit M.fucicoiei. This genus Is c^cially 
inttffesting froip thelfact that out of the nine species, 
sevra aiw British. E. vduHna (of the " Phyc. Bnt." pi. 
xxidii. B), removed by Thotet to Streblonema, is placed 
by Dr. Agaedh in his new gmis Herponema (see p. 55). 

next genus, Myriohladia, ifecludes Lave»i^ aa 
gttbMpely rare species, which has been obtained gt^w- 
deep wateir in the Baltic, and which Dr. 

Alg/* a S3) States' was found by the late 
Mr: j&briDer on the Sussex coast ; :it has not, however, 
W^jtiet vrith by auccecdfng: dhservers f nehher has 1^. 
AjWBi; seen the plant in other col1»ctk>]». The name 
p^t does not ocenr in the ptdbM^ hstv of 
' Kya bldi*a af J, 0. tAuam aam- 

: ebawiy ^nd|i UiiIt. l Taw. xvH. {<^0*4 pp, 


Alg«e found by Mr. Borrerf A repreaentaiion, much 
enlarge<L of some of the details of the plant, will be found 
on PL X, Fig, 3. 

The genus Mesogloia is now restricted to two apecies, 
M. Mediterranea and M, vermicularis, M. niresisms is 
removed to Eudesme, of which another apecies inhabits 
Tasmania and South Australia. Chorduria divaricaia 
and Miso^ktia Gnfitl^mna are now respectivdy CaS' 
ta^ea di^aricata^xadk C Griffiihstami^ The observations 
on the stiTicture and fruit of die, epiphytic plants, which 
constitute the genera Myrionema and Herponema, will 
be interesting to British algologists. 

Among the new Algae which have been recently added 
to the British Marine Flora, is the handsome plant found 
by Mr, G. W. Traill, in the Firth of Forth, and issued to 
British collectors under the name of Dictyosiphon Hippu* 
roides. The plant was first described and figured by 
Lyngbye in the “ Hydrophytologise Daniel,’' under the 
name of Seyiasiphon Hip^rauies ^ then, in Agardh^s 
"Sp. Gen. et ord. Alg.’', vol. i. p. 66, as Chordaria flagek 
lifOTynis^ var. B, H^mroides* Areschoug subsequently 
distributed dried specimens of the plant, and published 
{Hot, N other ^ r 873, No. 6,, and Obs. PhycoL, iii. 1875) de- 
scriptions of it uiiderthe name tADietyosipktmHippurouUs, 
In the present work Dn Agardh maintains the opinion he 
had expressed in ^ Sp. Alg." more than thirty-three years 
ago, that the Sert hippur aides of Lyngbye is a form of 
Chord. Jliigelliforfms^ and not a Dictyosiphon. He sup- 
ports his views by a minute description of the structure 
of the frond, and gives at length (pp. 67-70) his reasons 
for differing in opinion from his old friend Dr. Areschong. 
As a proof of the care with which Dr, Agardh conducted 
his examination of the plant, it may be mentioned that 
he describes and names six forms of it, including among 
them, Scyt, Hippuroides, LL. and Scyt fomentosies of 
FI. Dan. and Lyngb. British algologists will find this 
part of Dr. Agardms work particularly interesting. 

Among the Algae which have been recently added to 
the British Marine flora are Fhlceospora ioriilis (Rupr.) 
Aresc., and Diet {Coilonema) mesogloia. Aresc. ; it may be 
mentioned incidentally that Dr. Agardh considers both 
Phlacospora and Coilonema as distinct genera. 

The DlCTVOTEiE.— The author commences with pri - 
liminary remarks on the limits of the family, and the struc- 
ture and fructification of the different genera (pp. 77-83). 
Then follows an elaborate essay on the genus Dictyota 
(pp. 83-92) ; and after that a description of the species, 
and ihe tribes under which they are arranged. Of the 
twenty-six species, one only, D. dichoUma, is a native of 
our shores. Six other species are referred to Dilophus, 
J. Agj and two to Glossophora, J. Ag, 

The genus Spatoglossum, Kg., includes Taonia SoUerii^ 
r. Seftrasderif and two others. Then follow a few 
observations on Taonia atometria. Padtna is treated at 
gi-eater length. To this succeed elaborate observations 
on the structure and fructification of Zonaria (pp. xao- 
131), and some remarks on certain species. This part of 
the work, it must be observed, is simplemenlary to the 
article on Zonaria in the first part of the “ Bidrag, '' p. 45, 
before referred to, in which the several species are 
described. 

It may here be remarked that the Zm^ria cMaseis of 
the **Phyc, Brit'* has no claim to be considered as a 
native of the British Isles. It is found in the Mediter- 
ranean and Adriatic, and occasixmally in Granville Bay, 
on the French coast h is not a Zonaria, but a Cutleria. 

The work concludes with some observations on the 
species of Halyserie. 

In the seleefeh of tint preceding subjects for rematk, 
the writer has been guided by the interest which, tt was 
thoufdtty wenld be talm in them by British algokigwts ; 

however, be observed that the work has aUo 
many poinn^ of interest as regards Ausbraiia, Tasmania, 
and Now Zealand, Among the species belonging to the 
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CHORDARIB^j sixteen sst natives of these colonies ; while 
in Dictyota, Dilophusy and Glossophora, which, together 
contain thirty-four species^ no fewer than fifteen belong 
to the same localities. 

It is almost super^uous to sav that the work in every 
part gives evidence of the careful and patient observation 
which characterise all the writings of Dr. Agardh, and 
iender them so valuable an aid to the study of algology. 
It is to be hoped that before long we may have the 
pleasure of welcoming another instalment of his contribu- , 
tions to the study and classification of the Melanosperms. 

M. P. M. 


/VOTES 

This week we give the first of a short series of articles on the 
life and work of the late Mr. Darwin. The series is under the 
general care of Dr. G. J. Romanes, F.R.S., who also will take 
.special charge of the Zoology and Psychology. The Geology 
will be by Prof, Geikie, F.R.S., Director of the Geological 
Survey, and the Rotany by Mr. W. T. Thiselton I>ycr, F.R.S. 

TH£ first meeting of the Executive Committee of the Darwin 
Memorial was held in the rooms of the Royal Society on 
Tuesday, May i6, at which it m os resolved that subscriptions be 
mvited in order to promote such a memorial of the late Mr. 
Darwin as shall seem most Btting, having regard to the amount 
that may be collected. Subscriptions will be received by Mr. J. 
Evans, Treasurer, Royal Society, Burlington House, W. 

At a meeting of Convocation of the University of London 
held May 9, the following resolution was unanimously passed : — 
** The Graduates of the University of Loudon, in invocation 
assembled, desire to record their sense of the irrei>arable loss 
which science and philosophy have sustained in the death of Mr. 
Darwin, whom they recognise as aft acute and patient investi- 
gator, an earnest seeker after truth, and an original thinker, 
whose discoveries luive exercised a profound influence u^^on 
scientific research and upon the progress of scientific thought 
throughout the world.’* 

A NOVKI. feature at the meeting of Convocation of London 
University, last week, was the appearance for the' fir&t time of 
female graduates in academical costume. Sir Geoige Jessel, 
who presided, gave some statistics to show the rapid progress in 
the numbers availing themselves of the University’s examina- 
tions, while Sir John Lubbock pointed out the progress that had 
been made in scientific education during the past year, referring 
espedally to the City Technical Institute. ** What is wanted,” 
he said, nut so much money or men, as method and organi- 
sation, and to utilise the resources we already poRsess,” He 
referred to the wasted resources of Gresham College, which, he 
said, onght to be placed on a footing more in accordance than 
it has been with the wise designs of its noble founder.” It was 
agreed to request the Senate to take definite steps with regard to 
this fossilised institution. 

A WRi-i:.- DESERVED baronetcy has been conferred upon the 
eminent scientific agriculturist, Dr. John Baunet Lawes, F.R.S. 
The vast services rendered to agriculture by Sir John B. Lawes, 
in connection with Dr. Gilbert, are wriUknown. The new 
baronet, we learn from the Ttmes, was born in 1814, and suc- 
ceeded to his estate at Rothamstad, in Hertfordshire, in zSaa. 
Jdr. Lawes vras educated at Eton and at Brasenose College, 
OifwAt where he remained from 1832 to 1835. During his 
aeadohic career he displayed at once a strong partiality for the 
laboiratory, and on leaving the University, spent some time in 
London, for the purpose of studying in a practical manner the 
science of chemistry. Fossessed of independent means, a hand- 
some property, and a bmutiful old manor-house ahd demesne, 
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Mr. lAwes at once interested himself in agriouHitre. In QCto 
bet, 1834, he first commenced regular experiments in agriotltural 
chemistry on taking possession of his property and home at 
Rothamsteod, and from that date up to the present time Mr^ 
Lawes has unceasingly been applying his scientific knowledge 
to the solution of questions affecting practical agriculture. Sir 
John X.awes, we believe, has not only entirely maintained bU 
experimental farm of 500 acres, but has further set apart a sum 
of 100,000/. and certain lands for die convenience of the under- 
graduates after his death. This is indeed a gift to the nation, a 
gift, too, which no money value adequately represents. 

Mr. F. V. Dickins, M.B., B.Sc., has been api>ointed 
Assistant Registrar to the University of London, in succession to 
Prof. Moseley. 

The second meeting of the Bohemian Naturalists and Phy- 
I sicians will take place at Prague during May 24-30, to celebrate 
I the foundation of a Slav University iu that city. 

M. CocHERY, the Mini'tter of Postal Telegraphy in France^ 
has printed a circnlar extending the use of telephones to provin- 
cial cities. The charge for tel phonic communications in the 
cities where the government will establish central halls, is 10/., 
and in the cities w'here the number of subscribers will exceefl 
300, the subscription will be reduced to 8/. a year. The sub- 
scribers will have the right of supplying their own telephones 
from among those approved by the Government. Special rooms 
will be fitted up in Paris, as well as in the provinces for tele- 
phonic conversations. The charge will be from each interlo- 
cutor for each five minutes. The time allowed w'Ul not exceed 
ten minutes if there are other would-be interlocutors waiting. 
The telegrams received for the subscribers to the telegraphic 
offices will be telephoned to them if desired, The subscribers 
will enjoy the privilege of telephoning their letters to the Post 
Office for Immediate despatch, on paying a charge of 5^/, for 
each 100 words ; this privilege is limited to 2Q0{ words, the 
ix>stage must be y^aid be.side(i. Telegrams will be received in 
the f'Ome manner and on the same scale. 

During the last two or three years a bark containing quinine 
and quinidine has been imported into this country from Co. 
Inmbia in such enormous quantities as to equal or even some- 
times exceed the whole of the importations of cinchona bark 
from all other countries. The l>otanical source of this bark, 
which is known In commerce under the name of Cuprea Cin- 
chona, on account of its peculiar coppery tint, has hitherto been 
a mystery. M. Triatia, the well-known quinologist, has recently 
succeeded in tracing it out, and has stated, in the TharmacmHt^ 
Journal for April 22, that it is derived in great measure from 
two species of the nearly allied genus none of the mem- 

bers of which were previously known to contain quinine. Several 
species of Remijia have leaves retiembling those of the true 
Cinchonas, and of these M. Triana hag determined that A*. 
PurdUarntj Wedd., and R^ podumulata^ Karsten, certainly 
yield Cuprea bark, the former being the species which contains 
the alkaloid Cinohonamlne, recently discovered by M. Amand. 
It appears probable that other species also yield the Cuprea 
Cinchona of commerce, but definite information On this Is 
still wanting. The value of this bark has led, according to M. 
Triana, to great devastation of the forests in Whidh the tKeps 
gro#, and has produced a financial stagnatknik, busldtois being 
neglected in order to follow the more profitable oceopatkm of 
collecting the bark. Fortunately seeds of the tree have been 
received and are now in cultivation at Malvern H<mae, Sy^esibkim 
The tree is likely to prove valuable for cultivation in cottetHM 
where malarial fever abounds^ since it grows at an of 

200^1000 metres above the see* at which even red Cinchona 
will not flourish. 
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. A satisfactory Rtp^ for 1881 has been issued by Mr. 
Paton» curator of tbe Kelvingrove Mmemu, Glasgow^ The 
muuml huitory collections especially hare greatly increased 
daring the past year, and if displayed properly, would themselves 
Ail the Museum. It seems strange that so wealthy a city as 
Glasgow should be content to have I heir growing and valuable 
museum so inadequately housed. 

Dr. P. a. Berosma has resigned his appointment as Director 
of the Batavia Observatory, and is returning to Europe. We 
have often had occasion to refer to the good work done by Dr. 
Bergsma at this Observat .ry, especially on Meteorology. 

Mr> Henry Dyer, the efficient principal of the Imperial 
College of Engineering, Tokio, Japan, is about to return to this 
country. 

The death is announced of Col. J. T, Smith, R.E., r.R.S., 

’ for many years Master of the Mint at Madras, and the author of 
some valuable optical discoveries. 

We regret to Icam of the death, at the early age of thirty-two, 
of a promising young science teacher and lecturer, Mr. Thomas 
Dunman, lecturer on Physiology at the Birklieck Institution, and 
Physical Science Lcclurer at the Working Men’s College. His 
brief career funiishes a remarkable instance of what may be done 
by energy, perseverance, and a strong faith in one's own iwwcrs. 
Mr. Dunman lias done excellent work in science teaching at both 
of the institutions mentioned. In 1879 he published a glossary 
of ** Biological, Anatomical, and Physiological Terms,*’ and 
finding his Lectures on Popular Scientific Subjects were so much 
appreciated, he commenced last year to issue them in pamphlet 
,form. 

Messrs. BaxlliRre, Tindall, and Cox have the following 
announcements \ — A revised and enlarged edition of Harris and 
Power's Manual for the Physiological Laboratory *' will appear 
on June I ; a second edition of the Portrait-picture of the Inter- 
national Medical and Scientific Congress of 1881 is in course of 
preparation, with a few additional portraits ; a second part of 
the President of the Royal College of Veterinary Surgeons’ 
(Mr. Fleming) work on ** Animal Plagues,” from the beginning 
of the present century, will be published during the next few 
days. 

Prof. Roscqe, with other members of the Royal Comaission 
611 Technical Instruction, visited Vienna during the past week. 
Mr* Samuelson, M.P., the president of the Commission, and 
Mr. W. WoodUI, M.P., left on Friday to join their colleagues 
at Dresden. After inspecting the schools and manufactories in 
Boxony, it is the intention of the Commissioners to proceed to 
Berlin. 

have received copies of a circular letter and incloRures 
which have been issued to the scientific societies of the United 
Kingdom (with the exception of the Chartered London Societies, 
and the medical and some few other societies of a similar cha- 
racter) within the last few days. These papers are issued in 
pursuance of the resolutions adopted at the second Conference 
of Delegate^ of Scientific Sodeties held at York. Any society 
desirous of receiving these, or intending to send a Delegate or 
Delegates to the Southampton Meeting of the British Association, 
should apply to Mr. W. G. Fotdham# Odiey Grange, Royston. 
Mr* Fordhaba would be obliged t04eccetaries of scientific sode<' 
lies, or any of our readers, who would assist him in compiling a 
eomidete list of the adentific eocteties of the United Kingdom, 
by eendbg him information, particularly with reference to the 
smaller provincial and local nahiral hhtory Bocieties, and similar 
bcKBes. 

WRhaTe tqceWod the Annual Reports of thred'loeal scientific 
Kadt, West Kent^ and W^Ulngton College. 
thhyiB ^g^k Mvourablyb^ the work of &e past year and of 
ihe of the sodet^s* The Report of West Kent 


Society contains a sensible address on Evolution, by the 
president ; and that of the Wellington Society shows that 
considerable improvement has taken place since the last report. 

On Saturday afternoon last the membeis of the Essex Field 
Club met in the private lecture-room in the Natural History 
Museum, South Kensington, at the invitation of Dr. Henry 
Woodward, F.R.S., who delivered a very interesting and in- 
f^tructive lecture on the “Ancient Fauna of Essex.” The 
lecture was amply illustrated with specimens and diagrams, 
many of the latter being specially prepared for the occasion, 
and at its close Prof. Morris gave a brief rhumi of the prin- 
cipal facts of the geology of the Thames and Roding Valley*^. 
Dr. Woodward afterwards conducted the party through the 
palseontological galleries, and practically demonstrated many of 
the more remarkable forms referred to in his lecture. 

The funds voted by the French Government for the next 
Transit of Venus Expedition not being deemed sufficient, the 
great commission presided over by M. Dumas in consequence of 
the deficiency, is making an application to the Minister of Public 
Instruction for an extension of credit. 

M. Eloy, a young aeronaut who executed on Sunday, May 7, 
an interesting ascent, reported at full length to the Academy 
of Sciences on the following day, is to make a series of 
scientific ascents from La Villette Gasworks, and has sub- 
mitted to M. Dumas a detailed programme of his piopofed obser- 
vations. We may state that their bearing Is mostly on the 
nature of clouds, their dimensions, their formation, their pro- 
pulsion by the wind, and their situation in the several strata of 
air by which they are propelled. The questions proposed by 
M. W. de Fonvielle to Dr. Hermann Kopp will be solved as far 
practicable. 

A LARGE Lacustrine canoe, in excellent condition, has been 
found near Bex, 4000 feet above the sea-level, and nearly 3000 
feet above the Valley of the Rhone. No Lacustrine relics 
have ever before been met with in Switzerland, at such an 
elevation. 

An International Hygienic Conference is to be held in Geneva 
in September next. 

We regret to leara that the Hygienic Exhibition whicli was in 
preparation in Berlin has been almost destroyed by fire ; but 
the Committee have resolved to carry out the enterprise next 
spring. 

His Excellency the Marquis of l.ornc, Governor-General of 
Canada, has instituted a Society for the “Advancement of 
Literature and Science in the Dominion of Canada,” the first 
meeting of which is fixed to take place in the city of Ottawa on 
May 25, 26, 27, The President is Principal J, W. Dawson, 
C.M.G., F.R.S. 

There is an interesting paper in the last number of the 
Revue Sdefitifique, by M. Ch. Comevin, on the Domestication 
of the Horse. 

In connection with the election of M. de Frcycinet to the 
Paris Academy of Sciences, it may be noted that not less than 
twenty-four members of the Senate belong to the several da? ses 
of the Institute of France, seven to the Academic Fran^aise, five 
to the Academy of Sciences, Morals, and Politics, five to the 
Academy of Inscriptions and Belles Lettres ; of these twenty- 
four, not less than twenty are life-senators, whose number is 
only seventywfive; and lieven hav^ been ministers. In the French 
Lower Houae the number of Acaddniclans is very smaU, cmly 
three^t'^ of the Academy of Sciences, one of these having 
I been nduUtcr, and one of tke Academie Frau^aise. 

I P RoE. FqUEL distingaUhea three regions in a glacier i^t. The 
I net^ {i‘^aniy of the glacier). Excess of snow; the summer 
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H<At not sufficient to melt the mow of the year* All the wattir 
produced h absorbed and assimilated by the ice- lay er^ ; de^ 
t e mperature below zero. 2. The gloHtr adifltscenL Summer 
heat fuses all the snow of winter, and attachh by ablation a part 
of the ice. All the water of imbibition is absorbed and aatuud- 
latftd by ^ ice ; deep temperature below zero, even at the end 
of Muamer. 3, The glacitr stniii, Summer heat ia in excess. 
The wflCter of imbibition exceeds the quantity necessary to re- 
heating of the IcUt which rises to o^, and the excess of neater 
flows away in the glacial torrent. Temperature of the glacier at 
o'* during summer. 

On May 8 three shochs of earthquake were felt at Laibach 
(Carniola), the first occurring at 9h. 38111. the last, at 

midnight, was the most severe, and, UsLing two seconds ; it was 
acconipanied by a loud subterranean noise. 

According to statistics rccxntly worked out, the number of 
railway travellers killed in h'mnco is one in each i,6oo,ocx>,ooo 
km. run, whicli L a distance etjual to 40,000 limes the length of 
a voyage round the world. This excursion would last during 
3044 years travelling day and night at the rate of 60 kilometres 
per hour* So that, supposing an average life-tiinc of sixty 
years for a healthy man, before he could be killed by a railway 
accident according to the law of probabilities, he v ould have 
died fifty times a natural death. 

In the Report of the Paris Academy of Sciences for April 24 
(NatjjicK, vol. xxvi. p. 24) the statement with regard to Ptof. 
Ro^coe’s paper ** On the Equivalent of Carbon determined by 
Combuation of the Diamond” should read ** Representing O by 
15*96^ C becomes zi ’97.” In the Compies Rtndm it U 11*07. 

The additions to the Zoological Society’s Gardens during the 
poet week include a Bonnet Monkey {Macacus radiatm 9 1 from 
Jndi% pMfiented by Mr. H. £. Hamer ; a Common T^aradoxure 
(/hradhxwnMT typwi) from Java, presented by Mr. F. E. Spellor- 
l>«rg j a Block-faced Kangaroo {Macropttj mdanops 9 ) from 
South Australia, presented by Mr. C. T. 11 , Bower; two Silver- 
backed Foxes (Cams rJtama) from South Africa, presented by 
Major-General E. A. Bacon ; two Long-eared Owls afyis), 
British, presented by Mrs. K. Brew-er; two Alligator Terrapins 
( Chtlydra sirpmtin&\ s Box Tortoise ( Terrafene^ sp. inc.), a 
Klorklen Terrapin {Ckmmys Jioridana) from North America, 
presented by Mr. G. E. Manigault ; two Beautiful Finches 
(Estrclda bella) from Australia, presented by Mr. J. Abrahams ; 
flU Alien's Galago (Galago alUni) from Fernando Po, a Levail- 
lant’s Cymetis (Cy metis pemcUlata) from South Africa, a Com- 
mon Otter (Lutra VHlgaris\ British, a Swinhoe’s Phea^int 
(Eupletumus smfiAaii 9 ) from Formosa, five White-winged 
Choughs {CoreortkK Itucffpitrus)^ a Spotted Bower Bird {CA/amy- 
data maeulaia 3) from Australia, four Common Sheldrakes 
( Tadoma vutpanstr d 9 9 ), European, two 7 'alpncoli Ground 
Doves (Cham&ptUa (alpaeoii) from South America, purchased; 
a Bennett’s Wallaby (Jlalfnaturus bennetii d ), an American 
Bison (Bison omevkanus)^ born in the Gardens. 


QUH ASTROPlOMiCAL COLUMPl 

T]tf* CoME[f.— Ort May 12 the comet was within naked-eye 
yhfloAb will nightly increase in brightnoas. Writing from 
Ctuflmld on May 13 Mr. G. Knott says : ^‘The sky was very 
clear here last night* aud I found that I could ju^t see the comet, 
with the naked eye* on knowing iust where to look ktr it. I 
fancy that its visibility must have been ia part due to the fact 
tfiat its tall j» pretty bright for al>out J*. When viewed with an 
opera-ghtMi its light seemetl hardly eqmd to that of neighbuhrttm 
stars rated 67 4 ^, by Heis, and 67 by ^rgelacider in D.M, 
In the telescope the light of the head iwemed about equal to that 
of a 7 mag. star/^ This estimate by so careful and experience 
an observer of «tae- magnitudes n ill furnish a reliable criterion as 


to the future increase in the’ bflghtness of the comet*, uwumhig 
that it follows the ordinary theoretical tule. 

The following orbit haa been culcutatcd by Mr. Hind fnan 
the obaervations at Harvard aud Albany, U*S., txn March 
one at Paris on April xi, aud a position obtained at the Koyal 
Observatory, Greenwich, on May 4 : — 

Perihelion passage, 1882, June to*5 185 1 G.M.T. 

Longitude of perihelion 53 54 ^ 3 '^ I Mean EqohiOx, 

,, ascending node... 204 53 3^3 f l882'0. 

Inclination 73 46 23 ‘2 

Log. perihelion distance. 8783187 

Motion — direct. 

By a meridian-obKervation at Greenwich on lHay 12 (eight 
days after the last observation employed for the orbit), vdMi 
Mr. Christie ba.s caused to be reduced with every precision* the 
corrections to the computed place were : Aa. cob 9 ; 

= + 28'' *5. Difleretitial observations at the Collegio Ro&mno, 
in Rome, on May xo, kindly communicated liy Prof. E. Milloae- 
vich, give Aa . cos 9 - 20" '6, and 49 =::+ a6"*o, pamBax and 

aWiTaiion being taken into uccount. 

The ephemeris subjoined i- calculated from these elemems for 
Greenwich midnight t— 
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Considering that the comet is still at a great angular distance 
from the perihelion and the beliocenti'ic motion slow, the follow- 
ing places for the beginning of June can l>e regarded ax 
approximate only 
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The intensity of light ou May ra, when Mr. Knott made hi* 
estimate of the comet’s brightness, is here taken as the unit. 

At noon on June 10, the intensity of light referred to this uxdt 
U X47, and at noon on June IX it Is 154. The probability of 
seeing the comet near the sun on these days is not now so great 
perhaps as it appeared to be from the earlier orbits. 

At the meeting of the Royal Astronomical Society 0)> the tatli 
inst., the Astronomer Royal referred to the at>sence of Wight 
lines in the spectrum of the comet, according to repeated observa- 
tion nt Greettuich, It will be interesting to W'atch the comet’s 
development as it approaches the sun. 


BINOCULAR FERSPECTim 

’^HAT a near object, of small size* presen is an itspect 
^ different to each one of a pair of eyes directed wpoii it 
seeaxs to have been known emce the time of EucUd; 
until the present century has binocular vision becu made a sub^ 
ject of special stiuly. . > 

In J838 Wheatstone presented a communication on the 
Physioloify of Vision {FkiK Thsmattkm, 2, t»- 

peinted in FlhiL Maguziftf, «. 4, vol, hi, April, *052) to tarn 
Royal Society, in which he deseribed hhi iAveatioik of ihoaoftftol- 
ing stereoscope, by wliidi rays fma dssoMmr. 

pictures were conveyed iiflo the right and eyes r«apftctiva)g« 
producing the visual illusion of binocular relief. The esmUol 
feaimreof thi< instrument he desuTtbes by ^ng 
April, 185a, p. 245): *<The awo picture^, or mhm *hfir 
reflected image?, are placed in it at the true ooaOOtttst dC W 
optic axes.’’ 

In 1844 ITewster pabUsUed an essay (Edinburgh 
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Pftrt 3, |»» 360) ** On tihe Knowledge of Distanoo given 
by Biwociiltlr Vbiaxij” In which be elaborated the idea that the 
appAtfont position of the oombined ixuage prodnoed by vayt^, from 
a^ir of conjugate picturesj upon correspanding retinal points 
of the two eyes, is determined by the intersection of visual lines 
paaaiiig through conjugate points. He deduced a formula and 
Oonstructed a table of apparent distances, thus determined, for 
various values of the angle of convergence between the visual 
Hues. 

lu 1849 Brewster described his invention of the lenticular 
EltCreoscopc 1855, p. r6) and of the binocular 

camera, by which slightly dissimilar pictures of the same olyect 
may be simultaneously obtained for examination in the stereo- 
scope. Various modifications of the instruments already in use 
were explained, and in all of tlxem the apparent position of the 
combined image was referred to the point of convergence of the 
visual lines, these being determinc<l by the direction of rays on 
entering the eyes after refiection or refraction in the atcreosceme. 

In 1052 Wheatstone published a second pjper {PAtl, Mag, 
1852, P» 504)011 the Physiology of Vision, in which he discussed 
the effects of varying the angle of convergence between the 
visual lines, and aKo the distance of the pictures from the 
mirrors of the reftectiiig stereoscope. He makes no reference to 
divergence of visual lines, but, like Brewster, he subjoins “a 
table of the inoUnations of the optic axes, which correspond to 
the different distances,” which is ah:o applicable to the binocular 
camera. 

In direct binocular vision of a single point in front tho inter- 
ocular line is the base of an isosceles triangle, whose two sides 
are the visual lines. Helmholtz {‘‘Optique Physiologique,*’ 
p4 93) has shown that the Utter are not coincident with the optic 
axes, but practically they may be regarded as axial in relation to 
the crystalline lens. For distinction it will be convenient to call 
them visual axes, their intersection the optic vertex, and the 
angle inclosed the optic angle, as lias been customary. 

Let I ^interocular distance, 

,, «*:ap‘icangle, 

,, distance of optic vertex from each eye, 
iiThen 

DesJ * cooec i a, ’ 

If Dsciq, and visual axes are parallel. 

If a<o, D<o, and visual axes are divergent. 

• Wheatstone notices the exaggeration of perspective produced 
when a pair of conjugate pictures, taken with a large angle 
between the camera axes, arc viewed in the stasreoscope wdth the 
visual axes nearly or quite parallel. He meution«g as a remark- 
able peculiarity (/WA Af(^. 1852, p, 514), that although the 
Qptie axes are parallel, or nearly so, the image does not appear 
to be referred to the distance we should from this circum.stance 
suppose it to be, but it is perceived to be much nearer. It 
seepiB as if the dissimilarity of the tuojcctions, corresponding as 
ihqy db to a nearer distance than that which would be suggested I 
by the former circumstance alone, alters in some degi'ce the ] 
pension of di>:tance,” 1 

The last explanation is obviously inapplicable if two perfectly ' 
similar pictures can be bSnocuhtrly seen as one, with parallelism 
or divergence of visual axis. This condition is cnsily imposed 
by pUcing before one eye a thin prism with its edge outward. 

A sittgle abject in front , is seen double until the visual axis . 

enough to make the two images coincide in retinal p«ni' ! 
tioa, To test the fitrength of the externid rectus muscles of the ! 
aye-balb, this method has now been in use for many yoora by ^ 
ocuBata* The same effoet may he attorned ^ drawing a pair of 
piotures apart until binooular fusion of their images 
0ivergenoeof visma axes, to the extent 
obtained 1^ Helmholtzs (“Opt. Phys.,” p, 
and ^ 74* by the pmeiU writer. Binoe this i>otnt of 
m tiMwe cases, in the rear of the obi»erv’er, the theory 
^ binoetdat! prosf»ectivet held Wheatstone and JSrewster U 
uw^isewcit^ , ia nevertWesa- gwh without qualihartion, either 
or iwtpJldtl5h.lu aU, of our teat-hi^ks of 


Ke ^ l^misanaewa of biueealaridsiQa asoal 

tbue publialstd;; 

^ of aimareni; diatauce 

^ Wedswed,. aiadf adds C* Qph Phyait |ri SaS-’lthat 'Hn our 
iudoto Ifr' not impaasahie 

w tlWd Ifti afawmal viaion 

ispaiotion i>wxl»ced with that 


By examhiailoii of a Urge number of stereographs and Unii 
cular stereosco}>e.s, 1 have found (Am, yi/ut^, of Soimeotr No* 
vember and December, 18B1) that in a^ing theu>i slight axial 
divergence is very frequently practised, It is nearly' always 
necessary when binocuzar fusion of images in ubtainetl, in re- 
garding Htercogrnpbs by voluntarily diminUlung the natural con- 
vergence of visual axes without the aid of the Hterco>.co]>e, The 
ashumption of axial convergence, as if in normal vision, is un- 
necessary and misleading; it should be entirely discarded in 
explaining vision throng the stereoscope. What is really 
necessary is that the camera axes Irom cniresponding points of 
the stereograph, at the moment the ptclure is taken, »ball con- 
vci'ge ; And tnat these points shall be imaged upon corresponding 
points of the two retinas. '1 he visual axis may then be cither 
convergent, parallel, or divergent. The visual effect will vary 
with these conditions, but by no means in accordance with the 
maUiematical formula given above. 1 have descnl>ed elsewhere 
{Am, yottrnal of .SWrwrr, November and December 1881) a 
method of deternuniiig approximately the appaient position of 
the object regarded in the Ntereoscipe, rejecting the hypothesis 
that the vijuinl axis must necessarily converge. It reran ms to 
discuss the effect of making the optic angle alternately positive 
and negative. Helmholtz's conclusion that the only resource, 
when the visual axes diverge, is to compare the sensation pro- 
duced with that which ii resembles most, ia unnecessary. No 
such resource in the present case w ould have been needed, even 
temporarily, h »d not undue stress been laid upon the convergence 
of visual lines. 

Front the fact that a pair of similar images up in correspond- 
ing rctmal points pro^luce the same impression, as if coming 
from the same external q^oint, there result two consequences of 
fundamental importance in binocular vision, on which depends 
tdc explanation of all vision with axial divergence. One ia 
that both eyes are subjectively combined into a single central 
binocular eye, composed of two eyes coincident in position, 
each of them receiving its own image, which is wholly or partly 
^UJ>crposed on that of the other. This observation is due to 
Uering (Bering, **Beitrage zur Physiologic, ’’ 1861, p. 35-64, 
or Helmholtz, “Opt. Phys,” p. 777), and has been extended and 
applied by Prof, Le Conte {Am, Journal of Science^ S, III. 
v«l. i,, n, 33, and vol, ii. p, i, or Sight,” Appleton and Co., 
New York, i88i, pp. 213-261). Tlie two visual linw termi- 
nating on corresponding retinal points aare hence subiwtivcly 
coml'tined into a single median line, to some [ioiiifc of which the 
t^octtlar image is referred. The apparent ivisititm of this 
point of sight, however, is tbs I’endt of n. judgment, and not a 
matheuiatical determination. In normal biuoailar viskm the 
jttdgmeat of distance may accord yoij nearly wiUi what mi^t 
be deterniined by the intersection of visual lines, Init there is no 
neceissary coincidencek 

The second cotucquence is that a point farther or nearer than 
the point of sight is necessarily seen double, because imaged upon 
retinal points that do not correspond. Conversely, if conjugate 
points of a stereograph ore imaged upon non-coti'esponding retinal 
points, fusion can hi ftccomplished only by changiiig the relation 
lictwecn the visual axes. To the binocular eye, therefore, sucli 
points will appw farther or nearer than the piLnt of sight. On 
these twf) principles depend.'., in large measure, the perception 
of binocular relief. 

ITie perception of relative distance dc;>epdK upon a variety of 
conditions, which must be eliminated before bim^cular perspec- 
tive is studied. Tliere are then left still three elements to 
eoasider ; — 

1. The optic angle. 

2. The focal adjustment of the crystalline lens. 

3. 'The retinal magnitude of the binocular image. 

The import of the first of these depends up m the reUtive 
degreoof teuainnm the. rectus of the eyeballs ; of the 

second on the tension of the ciliary muscle ; of the third on the 
relation belweetv the and distaoce of tha object. The 

judgment of depends qppa the acquired skill 

of the observer in iAtftrpveiW the sensations due bo, variaitlon of 
these •ieoMnt& Thin varianna is heslf aocomplislied with the 
aid of a.inodifi;«d Wheetstone sterooiieope. 

Iket thOietonioOiK>pa. ^ omnged that the viiuial axis may 
Miecsesiv^ inohMe oMf possible, angle between the limits 
beyond 'Mwoih vhdo^ On arm.s let 

of conjugate pictures be kept at a fixed distance each from its 
mkror. H thearmh.be so plaoed. that the optic angle is that 
of norma}- pofittt of af^oxirnmelir coiiieides 
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with tb« optic vertex, and to the distance of this the local 
adjustment U adapted. 

Let a SE optic angte^ varied by means of the stereoscope, 

,, a'= optic angle of normal vision for given distance. 

„ B = distance Of optic vertex from each eye, determined 
by the formula, Dn} f toitc Jo. 

,, D's distance of radial point measured in the direction 
from which the reflected ray enters the ^e. Zt is 
hence the distance of the vir ual image m normal 
vision. 

„ A ssdistanoc of point of sight from binocular eye. 

Under the conditions given above we have-- 
c = a\ and A := D =3 D'. Assume =: 50 cm. , then a' » 7^ flO'. 
If now we make ao^ we have D»iocm. But to 

secure distinct vision, the focal adjustment must be adapted to 
B', and therefore dissociated from the axial adjustment. This 
to some extent antagonises the effect of tension of the internal 
rectus muscles, and mis antagonism is increased by the fact that 
the viiual angle remains constant. The combined effect is that 
A>l)but A<D'. The apparent size of the image is dimin- 
ished in the ratio of A to I)', 'Jbe effect of increasing the 
optic angle is hence to make the image appear nearer, smaller, 
and less deep in (U'oportion to its area, but more distant never- 
theless than the new optic vertex. 

If now we makcas= - 5^ we have -73*4cm., but the 
relaxation of the internal rectus and contraction of the external 
rectus muscles causes the image to appear to recede in a positive 
direction. This illusion is ^iposed by the constancy of the 
visual angle, and the ciliary effort to keep the focal adjustment 
adapted to D', The result is that A >D\ and the apparent size 
of the image is enlarged in the same ratio, while its depth is 
increased still more, The effect of making the optic angle 
negative is hence to cause the image to appear farther, larger, 
and deeper in proportion to its area. 

If in the discussion just given wc make a the angle between a 
pair of camera axes, and D the distance of its vertex, while 1 is 
the distance between the two lenses, the formula is readily 
applicable, but a can liave only positive values. The optic angle 
for the observer while using the stereoscope is not necessarily, or 
even generally, the same as that between the camera axes when 
the picture was taken. Apparent distance in the stereoscope is 
thus not determined by the intersection of the oliserver’s visual 
lines, and no mathematical formula can be made to apply to the 
interpretation of muscular tension in the muscles of the eyes. 
The error into which Wheatstone fell, and which was repeated 
and emphasised \yy Brewster, consists in the application of 
geometry where physiological conditions are such as to destroy 
Uie value of all geometric constructions. Unfortunately this 
error is still repeated in most of our text- books of physics, 
wherever diagrams are employed to explain the theory of the 
stereoscope. W. Le Conte Stevens 

New York 


SCIENTIFIC SEEIALS 

Tk^ QuarUrfy y<mrnal of Mieroseopual Science for April, 
i88a, contains— Pringsheim^ researches on chlorophyll, trans- 
lated and condensed by Professor Bay ley Balfour (with plates 
8 and 9).— Dr, D, H. Scott, on the development of arti- 
culated taticiferous vessels (plate 10). In the plants inves- 
tigated, the vessels arose from rows of cells, of which the cross 
walls, and where two were in contact, the side walls in part 
became gradually absorbed. This took place very early ; When 
not in contact, connection took place by means of cross rows of 
cell^ which underwent fusion, or by inoculating outgrowths, 
before absorption ; such cells showed the probable presence of 
latex.— Dr. E, Klein, on the lymphatic system and the minute 
fitmeture of the sallv^ glands and pancreas (plates 1 1 and X2}. 
—Prof. F. M. Balfour and F. Deighton, a renewed study ot 
the germinal layers of the cMok (^tes 13-15).— Isao T. Iliima, 
on the origin and growth of the e^s and ^-strli^in Nephelis, 
with some observatloois on the '* spiral asters ” (pfites 16-19).— 
Ihr^ A. A. Hubrecht, a contribution to the morphology of the 
Anphineura.— Prof. E. Rajr Lankester, on the oblorophvll- 
eoqinecles and amyloid deposits of Spongilla and Hydra (plate 
so), The^ forms are not of the nature of parasitic b^es, 
but they correspond in structure with the chlorophyll bodies in 
plants, 

yottmal pf ikp JRpjmt MicrPset^cU for April, 

contains the PrasideBt's address, by Prof. B. Martin Duncan.^ 


,On monnting objectsin phospho^i and in a soludon cf hiidodide 
of mercury and iodi le of potassium, by J, W- Sfej^nson.^^-Oh 
the threads of spider webs, by Dr. J. Anthony. — With the utirtd 
most useful summary of current researches relating to geology 
and botany, and the Proceedings of the Sodety* 

ypumal of Anatomy and Ekysudo^, Normal at$d 
/opcalt vol. xvi. Part 3, April, 1882, contains — Dr. A. M. 
Mar^ihal], the segmental value of the cranial nerves (pL 10).— 
Dr. G. £. Dobson, the anatomy of MterMa/o lon^icauda, with 
remarks on the homologies or the long flexors of the toes in 
mammalia.— Dr. T. P. A, Stuart, the curled hair and curled 
hair follicles of the Negro.— Dr. G. Sims Woodhead, some of 
the pathological conditions of the medulla oblongata, in a Case 
of locomotor ataxia (p). 11). — Dr. M. Hay, on the action of 
saline cathartics. — W, J. WaUham, abnormal origin and distri- 
bution of the up|;>er seven right interco^rtal arteries, with remarks. 

— ^Dr. W. Stirling, on the digestion of blood by the common 
leech, and on the formation nsemoglobin crystals (pi. 12). — 
Prof. Turner, on a specimen of Mesoplodon hidens^ captured in 
Shetland ; and on a specimen of BalcenofUra horealh^ or 
captured in the Firth of Forth. — G. &. Shattock, note on the 
anatomy of the Thy ro- arytenoid muscle in the human larynx. 

yokns Hopkins Universitp, Studies from the Bioh^icai 
Laboratory t vol. li. No. 2 (March, 1882), contains : W. K, 
Brooks, Medusffi found at Beaufort, N.C., during the summers 
of 1880 and 1881, and on the development of the ova in Sal pa, 

— J. P. McMurrich, on— the origin of the so-called "test cells 
in the Ascidian ovum,- — G, M, Sternberg, bacterial organisms 
commonly found on exposed mucous surfaces and in ^he ali- 
mentary canal of healthy :xr.sous ; — on a fatal fenm of Septi- 
C3sinia in the rabbit from tne sulicutaneous injection of human 
saliva on experiments with disinfectants. — H. N, Martin, 
ob^e^vations on the direct influence of variations of arterisd 
P'-essure upon the rate of beat of the mammalian heart. — W. H. 
rlowel and M. Warfield, the influences of changes of arterial 
pressure upon the pulse rate in the Frog and the Terrapin. — H, 
Garman and B, P. Colton, notes on the development of 
Arbacia pustulata^-^K. Mitiukuri, on the structure and signi- 
ficance of some aberrant foims of UmollibratiChiate gills,— E. 

B. Wilson, on the early developmental stages of some polychaetous 
annelides. 

77 ie American Naturalist for April, 1882, contains — On 
mound pipes, iw E. A. Barber.— On the flowers of Mlanum 
rostratum and Cassia ckama!cris/a, by J. E, Todd. — Is Limul^s 
an arachnid ? by A. S. Packard ; a criticism on the views of 
Prof. Lankester.— On a pathogenic Schi^ophyte of the hog, by 
IL J. Detmers.— On Mexican caves with human remains, by 
Ed. Palmer.— The Editor’s table. — Recent literature.— General 
notes, and scientific news. 

May, 1882, contain-s— The acom-storing habits of the Cali- 
fornian woodpecker, by R. E. C. Steams. — Observations on 
some American forms of Chora coronata, by T, F, Allen,— Tbe 
loess of North America, by R. Ellsworth Call,— The iehtbyo- 
Icgical papers of G. P. Dunbar, with a sketch of his life by 
T. L. Wortman. — Problems for zoologists, by J. G. Klngsl^.— 
Recent literature.— General Notes,— Scientific news. 

Verhandlunem der k, h. ooologisch-hotanischm Gmlhcheft in 
PVient Bd. xxl. Heft a, 1882, contains : Josef Mik, diptero^ 
logical studies, II. (pi. xvi.), and notes on G. Strobre 
coveries 6f Diptera at Seitenstetten. — ^Ed, Ritter, on the 
Pi«elaphldse and Scydmaenidee 6f Syria ; analytic key to the 
European Coleoptera, V. (pi. xlx.).— C R. Osten-Sackeo, list 
of the entomological writings of Rondani (supplementm to 
Homu).— J. Freyn, supplement to the flora id South 
H, B. Moschler, contributions to the butterfly fauna of St^nM9lf 
IV. and end (pb. xvii. and xviii,).— A, Rogenhofer aiuilw« R. 
W. V. Dalla Torre, on the Hymenoptera of 
mol(^ca Carniolica.’^— August Fehrin, on the second, pack^ 
of birds sent by Dr. E. Bey from Central Afriea.— Dr. L. W 
Schaufuss, zoological results of an excumkm to the Balearip 
Islands (pi. xxt.}.— Dr. L. Kodb, the Arachnida and Myriopoi^ 
of the Balcarica (pi. xi, and xxi.).-^Sebaker v. 
mycological notes, VI,— L, Oan^bauw, amdytle tablea 
European Coleoptera (pi, xxii,)^— B. Meyer, on bhda 
some of the southern islands of the Malay Ar^peUgOi^ldljtilih .. ' 
Bubela, of the wild plants of B&keaz m Moravkb i : \ , 

Archives des Scietues at Nai^sa^os^ April 

grain of, the glacier, by F, A* Fo^— Note oh the wriwwon 
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of f«ses to Uquid^ an<i to solids by C. Cdt^r.— 
Keeant la tbe appemnces of Jupiter i by £. Gautier. 

Ji 0 diUa ^ccademia dei Zimeif vol. vi, fosc. S. — Obsenra* 
dons on the topography of the pUnet Mars, by G. SchiaMrelli. 
^Communication on a geyser discovered at Montrond (Loire)» 
by F. Lauri.— On the same &ubject| by F. Keller, — On the 
embryo of Cuphea^ by G. Srioti. — Influence of different electric 
rCslstenbes on the dimensions of the excitative spark of con- 
deneen, by E. Villari.^On tlie dynamical value of a calorioi by 
G. Canton! and G. Gerosa, — Oxidation of titanic acid, by A. 
PioCinit— -Reports, 

Mofphohgiuhts yahrbuch , Bint Zeitukf ift fur A natomu und 
Bf^^kdun^geschichtt^ Bd 7, Heft iv., 185a, contains-^Or, 
Hons Virchow, on tbe lens and retinal vessels of the eel (pi. 27). 
— Dr. Sigbert Ganser, comparative anatomy studies of the brain 
of the mole, pp, 590, 725 (plates 28-32. — A most minute and 
painstaking account of the mole’s brain), Dr, W. Pfitzner. — On 
nerve-endings in epithelium (pi. 33). 

SOCIETIES AND ACADEMIES 

London 

Mathematical Society, May ti. — S. Roberts, F.R.S,, 

£ resident, in the chair. — Mr. A, L. Daniels was elected a 
teml^r. — Dr. Hirst, F.R.S., communicated an accout it (similar 
to that he had given before the Royal Society in the afternoon of 
the same clay) of a paper by M. Vanecek entitled *‘Sur I’Inver- 
tion gi^n^rale." — The following further communications were 
made :«Elementary analytical proof of Graves’s and Mac- 
CuUogh’s theorems, with an extension of the former, by J. 
Griffiths. — Note on a system of confocal bicirculor quartics, by 
R, A, Roberts,— On the vibrations of an elastic sphere, by Prof. 
Lamb. — On a formula relating to elliptic integrals of the third 
kind, by Prof. Cayley, F.K.S. ; and a short note by the 
president. 

Phyaical Society, May 6,— Prof. Clifton, president, in the 
chair.— 'New Member, Mr, W. H. Hcatoo.— Mr. LecW described 
a form of battery arranged by Mr. A. R. Bennet, of Glasgow, at 
a cost of 6 d. per cell. The vessel and electro-negative plate 
consists of an iron meat or nvUk tin, into which is plac^ a 
porous pot containing a zinc plate stuck in a paraffined cork 
c^ver, fitting the porous pot. A solution of caustic soda is the 
Uduid. In it iron does not rust, and is electro-negative to zinc. 
The electromotive force is i ‘23 volts where the Daniel is taken 
08 I volt and the Leclanch^ os x *30 volts. Iron filings round the 
iron plate facilitate depolarisation by tbe ej^cape of hydrogen 
from thdr ^ints. The ocU pitted agalmt a Leclancbtf was found 
to ring an dectrlc bell even longer than the Utter. — Prof. Guthrie 
(in &e absence of Dr, F. D, Brown, the author) gave a summary 
of a paper entitled ** Notes on Thermometry.” This described 
a method of calibrating the tubes hy means of a microscope 
having an extiu half-Uns before the object-glass, which focussed 
the eiKl of the mercury column, whilst the other lens focussed 
thjb tube, so that no alteration of the focus of the microscope 
was necessary In making an observation. Dr. Brown also found 
that a constant zero temperature was better obtained from a 
mixture of ioe and water than from drained ice ; and that it was 
prefo^ble to mla the ice with distilled water rather than ordinary 
wttier. Acting on the simgestion of Dr. Guthrie, Dr. Wh™le, 
of Kew, had found that the icc itself might be from diffmnt 
foiircm without appreciably affecting the result. Dr. Whipple 
chUed attention to the choree of zero in thermometers by heat- 
ing, and recommended buptf s to see that makers had not let 
them be heated afber their calibration, Mr. J. MaofiiTlaae Gray 
iffgf^ted that the thermometers used by Regnanlt should be 
mtamined nov^, as our standards are based on his results. 
TtoCl Oifion pointed out that the holMens in the microscope 
jmuld prohafa^ distort the image of tiie mercury column. —Prof. 
Guwrle^en read a paper on tim repulsion of a suspended home* 
STO magnet by a rotating copper disc below it. He gave 
tables quantitative results and a plotted curve, showing that 
the »ptduon varied on ihe 9 cmtt of the rate of rotation. For 
a eurrace velDCity fif the disc of 163 metres pet minute the repul- 
iprutnmes. 

Inatilute, May 9, MajCor^neral Pitt 
Rlve^ pt#Hi9nt, in the chair. deotiqn of hfc, 

nttbounced. Mr. G. M* Atkihson made 
implement found ^^ieen feet 
Mow of TUmos at Chelwfa, and eihiMmd by Mr. 


Lambton Young, C.E., and a jet ornament from Qarvagh, co. 
Londonderry, exhibit^ Im Mr. A. G. QeOgh^n, — Mn 
Worthington G. Smith exhibited a series of large palseoUthic 
implements recen'ly discovered. — Dr. Beddoe, F.R.S., read a 
paper on the evidence of aomames as io ethnological chanjm in 
England. The discuwion was sustained by Messrs. Hyde Clarke, 
Holt, Park Harrison, Prideaux, Atkinson, C. Roberts and the 
clutirman.— Mr. Park Harrison, M.A., read a paper on the 
survival of certain racial futures in the populatinn'of tbe British 
Isles at the present day. Dr. Beddoe, Prof. Thane, Mr. Atkin* 
son, and tbe president joined in tbe discussion. 

Institution of Civil Engineers, May 9. — Sir Frederick 
Bramwelt, vice-president, in the chair. — The paper read was on 
'' Coal Washing,” by Mr. Thos, F. Harvey, Afisoc.M.lnstCE. 

Royal Horticultural Society, May 9.— Sir J. D, Hooker 
in tlie chair. — Zarc^ cUtacktd by Zarvm : From a communica- 
tion received by Sir J. D. Hooker it would appear that the trees 
mentioned in the last report had suffered much more extensively 
than was supposed, whole trees having been stripped Of their 
foliage. — Fungus in DUti^i Sulphuric Acid: Mr, W. G. Smith 
exhibited a specimen of the vinegar fun^s, PtnUiUium crus^ 
taceum^ growing in dilute sulphuric acid. Sir J. D. Hooker 
suggested it should be ascertained what nitrogenous substance 
was present in the acid, which alone could not support life.— /Vv- 
Hferous Mushroom : He also exhibited a specimen in which one 
pileus was inverted and adherent to the summit of another mush- 
room growing in the ordinaiw way. — Foliage Injured by the GaU: 
Dr. M. T. Masters exhibited leaves injured in various ways by 
the late severe gale, which by destroying tbe growing parts only 
revealed the different developmental orders of leaver. It appeared 
that salt spray had injured trees in some cases ; but it was thought 
that the duration and grest cold of the wind wa^ more generally 
the cause of injury. Beeches, it was noticed, withstood it better 
than oaks, 

Victoria (Philosophical) Institute,— A paper was read by 
Prof. Lionel S. Beale, F.R.S,, on ** Dictatorial and Scientific 
Utterances and the Decline of Thought.” The amhor tried to 
show that tbe opinion now generally entertained by scientific 
men that the phenomena of the living world are due to the 
properties of the material particles is erroueous. 

Beslin 

Physiological Society, Mays.— Prof, du Bois Reymond, 
president, in the chair. — Dr. J. Sander read a j^aper upon the 
distribution of the voso-motor nerve-centres. In addition to the 
well-known centre of the vaso-motor nerves in tbe medalla* 
oblongata, several other centres in the spinal chord were 
determined by the experiments that were made. In the case of 
each of these centres the degree of stimulation was determined 
which produced the greatest effect, and beyond which no further 
excitation produced a rise in the blood-pressure. If this degree 
of maximum excitation was not reached, a cumulative effect was 
perceived by the stinultaneous stimulation of two vaso-motor 
centres, and the weak excitation of two centres had always a 
much greater effect than that which would have been expected 
to result from the di^gree of stimulation. The increased blood- 
pressure that resulted from the F^timulation of the centre lasted 
for a prolonged perlodt which proves that the smooth muscular 
tissue of the walls of me blood-vessels does not tire quickly. .In 
a previous meeting of tbe -Sreiety held on March 29, Dr, R. 
Koch had demonstrated hb important discovery that tuberculosis 
is a parasitic disease, that Its occurrence is connected with the 
presence of tubercle BaoUhe, which are itiways found in those 
tissues which hod undetgone tubercular change. The BaolUm 
can be isolated and can M cultivated for long periods quite is6- 
lated J animals that were infected with the isolated bacteria by 
very differ^t methods beeame, without exception, affected with 
tuberculosis. The important demomtiation of these tubercle 
BaciUse was aceomplisbed by Dr. koch by a staining method 
which consisted in the employment of an alkaline solution of 
methyl-blue and a wUterir Vesuvlan solution ( Vesuvud^mng ) ; 
under this treatment all tissues and cells became stain^ 
brown, while tuberdle BaoUlse alone became stained 
blue ; by this meami W was easy to demonstrate tbe tul>ercle 
Sacillie in tim excreta of consumptive patients, in which they 
regularly ocew. This interesting relation of the tuhercle- 
BacBhe to the staining-Mds has been made the subject of 
Investigation 1 ^ Dr, EhrHcH, the principal repults of which may 
be condensed into the statement that the cau e of this extra* 
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o^rdintiry appearaoce lies ia (he particular properties of the eeto- 
^rm of the tubarcle*Bacinic« which is penetrable by alkaline 
fluids, and ihcrcfore aliao for alkaline methyl- blue, whereas it U 
impenetrable by neutral snbstancesi and especially by acids. 
Even the anpiicatiott of stror^est mineral acids, subh as 
sulphuric acid, ni^c acid, and such like, produced no eifect on 
the BacHiis. This peculiarity of the tubercle- BaciUae bos, be* 
aides its soientihe, also, a remarkable practical importance, as it 
toaohes that no acid flv^s are to be use d in disinfection, or for 
the pur^tose of killing tubercle- Bacillm, as thtir ectoderm Is 
impenetrable by such, but that alkaline- solutions arc to l>e used, 
as they become easily diffused into the interior and destroy the 
BadU^—- Prof. Baumann reported on the examination of two 
pieoes of a Termite's nest, which Prof. KenJau had brought 
from Au>traliu. The one piece was taken from the outer W'all 
of a fitructure that was apjjaren ly inhabited by ants ; the second 
came from the inner structure of the nest. The first was free from 
organic matter, and ci:)nsistcd almost entirely of clay containing 
iron ; the secimd u as of a brownish*colour, perforated in all 
directions with numerous pas^-nges and consisted almost entirely 
of organic nmteriai. While the most careful micro'icopical exami- 
nation dill not reveal any trace of an organic structure, still on 
the other hatid a chemical analysis showed a chemical composi- 
tion very like that of most woods, Both the proportion of 
carbon afui rhe amount and comjv/sition of the ash showed that 
Ibis Biructut cless substance is most nearly allied to wood, Mr. 
liauiufliin, consequently, looked for cellulose in the wall of the 
KC't, anil found it present in large quantities, so that there hardly 
re<ti;ituai a -.h.idotv of doubt bat that the mass was derived from 
wood, 'I'he .‘Specific gravity was found to be 1*36, i.e. greater 
than that of tiic heavie-it woods. The other con^stituents of this 
substance, which consi.'sted of 97 per cent, of organic materials, 
afforded no a sistance in the mhition of the question as to 
whether this structmelcss mass had ineen formed out ot W'ood, or 
as to buw ti had been manufactured by the animals. 

Paris 

A««demy of Sciences, May 8.— M. Jatnin in the chair. — 
The following paixjis went read : — On the effects produced in 
vacuum by the current of Gramme machines, by MM. Jamiu 
Uttd Mtiueuvi’icf, In an electric egg, with carbons (vacuum ahout 
lamm.), a phenomenon like that of Geis.slcr lubes i.s produced 
by the two currents which contribute equally ; but it is much 
more brilliant ; the carbons soon get heated to a pule white 
thi'ougbout, and volatilised, giving a l>Ia« vapour, which con- 
deu-ea, and makes the egg opaque. This volatilisation was 
Uuistly avoided, in another case, by udng two groups of carbons 
(instead of the pair) diverging from the rheophores towards each 
other, cone-\iise. A large number of fffluvfs here take the 
place of one. iitill brighter effects were had with copper rods 
so fii ranged. — General consideratipus on preventers of fire, or 
pyrosenpes, by M. Tedicu. After noting the faults of some 
meUmds, h indicates a system in which a cylinder of strong 
insulitiiiv material, holding a liquid which is refractory to etec- 
trol/Matitm, and 1ms good conductivity, incrca.sing decidedly with 
lemjteia'utc, is interpo»^^ed in a single circuit, a platinum rheo- 
}>hore entc ing the li(|uid at either end. Absolute alcohol is a 
sui'iiblt* liquid, —M. de Freycinet was elected Free Member in 
piucc ii the late M. Buswiy. — Report on a memoir relating to albu- 
min id m itfers, was presented to the Academy by JJ. IWchamp. 
Thd ftuihor has determined the rotatory power of a large number 
of ihe^c matters, and given elementary analyses of the best 
characterised species. The jwwer, which filwine has, of de- 
composiiivT oiyffeuated Water, resides, M. B^hamp proves, in 
tlic granular substance (albuminoid), left as an insoluble red- 
du^ on iroatment of fibrine with weak hydrochloric acid. 
Uttised to b dling in water, this loses its power. Airain, M. 
Bechamp shows that it is a property of all albuminoid matters 
(ai of al mriien)y that their oxidation by means of peritangsmatc 
of noiavh funiishc* a certain quantity of urea. — Report of the 
Comitti»>.iQii charged to examine the work presented by Rear 
Admiral Herre *^On the Athenian Trireme." — RescaTches on 
.0^ of the principal bases of doctrines relative to the mechanism 
of pr oduct um of voluntary movements and convulsions, by M. 
Bro^vn-.Se ^ard. It must be allowetl that the excitomotor jtone 
of ih» ceretnul surface and of all excitable parts of the brain cau 

in m.itipnthe limibH of the correspon^tu^ side like fhow of 
the opptJMtei jiide, and this after transverse iiection of a lateral 
half of iht- bridge of Varoli, the bulb, or the cervical coni, or 
even after tnoftfectfona— one of therighl, the other ot the left, 
half uf ^hc t>asc of the brain — ^provided there ib a certain interval 
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between the sections.^Oa the winter egg of pbyUoatera, by Ikf. 
Henneguy.-^On the at^erical represeftYotioir of sarftntML M. 
Horboux.— On the tides of Campbell’s Islaadi by M. Bowiact 
de la Grye. «/»>, the retosoattea of the tide h 

four hours. --^Remarks on the veleeHy of hght, an the oecosion 
of two memoirt of Lord Kaykigh, by M. Gouv, Both airpeor 
to have come to the terae eonclusioea and fortuulm iadepet»deiil4^» 
M. Gouy obtains the s^uU (among otifawrs) that 
gfftopas light is necesBarily-^OTmedof an indefinite otries ^ eqftdl 
waves, without pertuTbetlons or irrogpilarities Off any soet— On 
the depression of the zero point in mercury thexiBometers, by M, 
Crafts. The greater the interval between the temperature that 
1ms produced a depression, and that at which the thermometer is 
kept to raise it again, tlie slower is the movement, and it may be 
incomplete if the interval considerably exceeds loO*. M, Crafts 
givesa table by which the depressuons through heating Paris ther- 
mometers may be estimated, — On the polarisation of electrodes 
and the conductivity of liquids ^ontiaued), by M. Bouty. He 
results obtained by the method previously indicated. He gives 
extends to the case of mixtures M. Berthclot’s law for that of 
.simple electrolyte'*, — ^Magnetic variations of monetised bars 
during thunderstorms, by M. de Lalagade. With a thin iron 
membrane mounted, os in a telephone, at the end of a magnetised 
steel bar, he heard a small dry sound at each llghtuing«fiash. 
Better effects were liad with twelve horizontal magnets, each 
having twelve coils at one end, the wires connected with two 
conductors and two telephones. Sounds were heard before as 
well as during each flash. -> 0 n a balloon ascent at Paris on May 
7, 1882, by M. KJoy. Starting about midday they rose 300 m. in n 
s nith eist current, tlien to 1400 m. in a north-east oue, above 
which a fcouth-eost current was met with again. Up to T4<Ryin. (he 
average fall of temperature was i"* for 100 m., but at 1900 m. (the 
highest point reached), tins thermometer was alxive the indication 
at l400^ — On the composition aad the equivalent in volume of 
peruitric acid, by MM. HautefeuUIe and Chappub. The 
formula NO^ is arrived at. — Action of potash on oxide of lead, 
by M. Di&te. — On pho&p hate of ohronMiOv And its atiUeotlOA in 
chemical analysis and industry, by M. Carnot. -^-Studies oft the 
plroto-chetuical reaction of peroxalate of ittm, liy M. Jodto. For 
several years he baa used tire substance iu eaporimeats on plant- 
physiology, to supply CO] to plants by decoeapoiltaon in bflit. 
The quantity liberated varies eonskicrahly with the eompoimn 
of the ftoiorions^ — On new carho-itiictaMd cotapomda, by H, 
Colson.— On homologous aafid ieomoric rosafttunes^ by MM. 
Uo^cnstiehl and Gerber. — Chemical composition of Hm oeh 
thrown out by Vesuvius on February *5, loKa, ^ M. Ricetardk 
— Study on the antiseptic propwlies of saiicyiic add, by MM. 
Ro)>met and Pellet They describe experinaents with aalicylised 
must, showily that beyond 0'3 gr. per litre, salicylic acid is a 
powerful antb«ptic, and that at i gr. it destroys even the action of 
yeast. — A daim of priority, in the idea of the photographic gun, 
was put in for M, Leblond. 
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CHARLES DARWIN^ 
II. 


N O man of hit time ha$ exercised upon the science of 
Qeology a profounder influence than Charles Darwin. 
At an early period he took much interest in geological 
studies, and all through life, while engaged in other pur- 
suits, he kept himself acquainted with the progress that 
' was being made in this department of natural know- 
ledge. Hia influence upon it has been twofold* It arises 
pairtiy from the importance and originality of some of his 
own contributions to the literature of the science, but 
chiefly from the bearing of his work on other branches of 
natural history. 

When he began to direct his attention to geological 
inquiry the sway of the Cataclysmal school of geology was 
still paramount. But already the Uniforniitarians were 
gathering strength and, before many years were past, had 
ranged themselves under the banner of their great cham- 
pion 1 -yell. Darwin, who always recogniised his indebted- 
ness to Lyell^s teaching, gave a powerful impulse to its 
general reception by the way in which he gathered from 
all parts of the world facts in its support. He continually 
sought in the phenomena of the present time the explana- 
tion of tho-se of the past. Vet he was all the while laying 
the foundation on which the later or Evolutional school 
of geology has been built up. 

Darwin's specially gjcological memoirs are not numer- 
ous, nor have they been of the same epoch-making kind 
as his biological researches. But every one of tlicni 
bears the stamp of his marvellous acuteness in observa- 
tion, his sagacity in grouping scattered facts, and his 
unrivalled far-reaching vision that commanded all their 
mutual bearingSj as well as their place in the general 
economy of things. His long travels in the Beagle 
afforded him opportunities of making himself iicquaintcd 
with geological phenomena of the most varied kinds. 
With the exception of one or two minor papers written 
in later years, it may be said that all his direct contribu- 
tions to geology arose out of the Beagh voyage. The 
. largest and most important part of bis geological work 
dealt with the hypogene forces of nature— those that are 
coftcerned in volcanoes and earthquakes, in the elevation 
of x!W)untains ^and continents, in the subsidence of vast 
areas of the sea-bottom, and in the crumpling, foliation, 
and oleavage of the rocks of the earth’s crust. His re- 
searches in these subjects were mainly embodied in the 
^'Geology qf the Voyage of the work which, 

la three suce^isive parts, was published under the 
4 U^kea of the X^rds of the Treasury. 

The ohter chosen by Darwin for the subjects of these 
, three ports probably indicates the relative irapoitance 
with which, they were regarded by himself. The first 
Wai entitled The and Distribution of Coral 

(1843)* This w 4 l}-khown Ueatise^ the most 
author' a geolQ^ical mmoirs, has be- 
01^ lecogn^ dassks of geological literature* 

rmarhalrle tinj^ of cdrai-^ock m 
^ gh*en rise to nuich ipectd^dion; but no 


satisfactory solution of the problem had been proposed; ^ 
After visiting many of them, and examining also cond- 
reefs fringing islands and continents, he oflfered a theory 
which for simplicity and grandeur strikes every reader with ' 
astonishment. It is pleasant after the lapse of many 
years to recall the delight with which one first read the 

Coral Reefs,” how one watched the facts being mar- 
shalled into their places, nothing being ignored or passed 
lightly over, and how step by step one wa* led up to the 
grand conclusion of wide oceanic subsidence. No more 
admirable example of scientific method was ever given to 
the world, and even if he had written nothing else, this 
treatise alone w'ould have placed Darwin in the very front 
of investigators of nature. 

The second part was entitled “ Geological Observation?!; 
on the Volcanic Islands visited duj-ing the voyage of 
H.M.S. Be.igle^ together with some brief notices on the 
geology of Australia and the Cape of Good Hope” (1844), 
Full of detailed observations, this work still remains the 
best authority on the general structure of most of tlie 
regions it describes. At the time it was written, the 
“Crater of elevation theory,” though opposed by Constant 
Prevost, Scrope, and Lyell, was generally accepted, at 
least on the Continent. Darwin, however, could not 
receive it as a valid explanation of the facts, and though 
he did not adopt the views of its chief opponents, but 
ventuwrd to propose a hypothesis of his own, the observa- 
tions imi^utially made and described by him in thi^ 
volume must be regarded as having contributed towards 
the final solution of the question. 

The third and concluding part bore the title of ** Geo- 
logical Observations on South America ” (1846). In thi:^ 
work the author embodied all the materials collected by 
him for the illustration of South American geology aavf* 
some which had already been published elsewhere. One of 
the most important features of the book was the evidence 
which it brought forward to prove the slow, interrupted 
elevation of the South American continent during a recent 
geological period. On the svestern sea-board be showed 
that beds of marine shells could be traced more or less 
continuously for a distance of upwards of 2ocx> miles, that 
the elevation had been unequal, reaching in some places 
at least to as much as 1 300 feet, that in one instance at a 
height of 85 feet above the sea, undoubted traces of the 
presence of man occurred in a raised-beach, and hence 
that the land had there risen 85 feet since Indian man 
had inhabited Peru. These proofs of recent elevation 
may have influenced him in the conclusion which he drew 
as to the marine ongin of the great elevated plains of 
Chili But at that time, there was a general tendency 
among British geologists to detect evidence of sea-action 
everywhere and to ignore or minimise the action of running 
water upon the landk An important chapter of the volume, 
devoted to a 4?scu|^ion of the phenomena of cleavage and 
foliation, is well khown to every student of the literature 
of metatoorphiflm. 

The official records of the Beagle did not, however, 
include all Darwin Wrote on the geology of the 
voyage. He contributed to the TransacHom of the Geo- 
Idgicel Society <ydl.. v. 1840) a paper on the connection 
df yoltdnlc ph^tmtena. In die same publication (W, 
i 843 >,aj|peerS another, 0h the erratic boulders of South 
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AAterlCa ; while a third, on the geology of the Falkland 
Iskindsi was published later. 

While dealing with the subterranean agents in geolo* 
logical change, he kept at the same time ap ever watchful 
eye upon the superficial operations by which the surface 
of the globe is modified. He is one of the earliest writers 
to recognise the mftgnitude of the denudation to which 
even recent geologiqal accumulations have been sub- 
jected. Cue of the mo^^t impressive lessons to be learnt 
from his account of Volcanic Islands is the prodigious 
extent to which they have been denuded. As just stated 
he was disposed to attribute more of this work to the 
action of the sea than most geologists would now admit ; 
but he lived himself to modify his original views, and on 
this subject his latest utterances are quite abreast of the 
time. It is interesting to note that one of his early geo- 
logical papers was on the Formation of Mould (1840), and 
that after the lapse of forty years he returned to this sub- 
ject, devoting to it the last of his volumes. In the first 
sketch we see the patient observation and shrewdness of 
inference so eminently characteristic of the writer, and in 
the finished work (so recently noticed in these columns) 
the Sfime faculties enriched with the experience of a long 
and busy life. In bringing to light the operations of the 
earthworm, he called the attention of geologists to an 
agency, the real efficiency of which they probably do not 
yet appreciate. 6lie de Beaumont looked upon the layer 
of grass* covered soil as a permanent datum-line from 
which the denudation of exposed surfaces might be mea- 
sured. But, as Darwin showed, the constant transference 
of soil from beneath to the surface, and the consequent 
exposure of the materials so transferred to be dried and 
lidown away by wind, or to be washed to lower levels by 
rain, must tend slowly but certainly to loAver the level 
even of undisturbed grass-covered land. 

To another of his early papers reference may be made^ 
from its interest in the history of British geology. Buck- 
land, following in the footsteps of Agassiz, had initiated 
that prodigious amount of literature which has now been 
devoted to the records' of the Glacial period in this 
Country, by reading to the Geological Society a paper 
"On Diluvio-glacial Phenomena in Snowdonia and in 
Adjacent Parts of North Wales'* (1841)- Darwin, 
whose wanderings in South America had led him to 
reflect deeply upon the problems presented by erratic 
blocks, took an early opportunity of visiting the Welsh 
district described by Buck land, and at once declared 
himself to be a believer in the former presence of glaciers 
in Britain. His paper (1843) in which this belief is stated 
and enforced by additional observations, stands almost at 
the top of the long list of English contributions to the 
history of the Ice Age. 

influence exercised upon the progress of geology 
hy DarwJn*s researches in other than geological fields, is 
easy to be appraised. Yet it has been far more wide- 
spivad and profound than that of his direct geological 
work. Even as far back as the time of the voyage of the 
he had been led to reflect deeply on some 'of 
Lyefl's speculations upon the influence of geological 
changes ^ Ideographical distribution of animals, 
from that the xntitnate connectiqp between geo- 

history and biologital progiess seems to have been 
OOtttihttally present h his mind. It was not, however, 


uhtfljhe appearance of the ** OrigUi of Spedea’^' hi lflS 9 
that the full import of his reflections was perceived. Hffr 
chapter on the " Imperfection of the Geological iUtjCOtd^' 
startled geologists as from a profound slumber. It would 
be incorrect to say that he was the first to recognise the 
incompleteness of the record ; but Certainly until tlm 
appearance of that famous chapter the genera! body of 
geologists was blissfully unconscious of bow Incredibly 
fragmentary the geological record really is. Darwin 
showed why this mu!:t necessarily be the case ; how 
multitudes of organic types, both of the sea and of the 
land, mubt have decayed and never have been preserved 
in any geological deposit ; how, even if entombed in <iuch 
accumulations, they would in great measure be dissolved 
away by the subsequent percolation of water. Return- 
ing to some of his early speculations he pointed out that 
massive geological deposits rich in fossils, could only 
have been laid down during subsidence/ and only where 
the supply of sediment was sufficient to let the sea re- 
main shallow, and to entomb the organic remains on 
its floor before they had decayed. Hence, by the very 
conditions of its formation, the geological record, in- 
stead of being a continuous and tolerably complete 
chronicle, must almost necessarily be intermittent and 
fragmentary. The sudden appearance of whole groups 
of allied species of fossils on certain horizons had 
been assumed by some eminent authorities as a fatal 
objection to any doctrine of the transmutation of 
species. But Darwin now claimed this fact as only 
another evidence of the •enormous gaps in geological 
history. Reiterating again and again that only a small 
fraction of the world had been examined geologically and 
that even that fraction was still but imperfectly known, he 
called attention to the history of geological discovery as 
furnishing itself a strong argument against those who 
argued as if the geological record were a full chronicle of 
the history of life upon the earth. There is a natural 
tendency to look upon the horizon upon which a fossil 
species first appears as marking its birth, and that on which 
it finally disappears as indicating its extinction. Darwin 
declared this assumption to be '*rash in the extreme.*' 
No palficontologist nor geologist will now gainsay this 
assertion. And yet how continually do we still hear men 
talking of the stages of the geological record, as if these 
were sharply marked off everywhere by the first appear- 
ance and final disappearance of certain species. The bold* 
nes5 with which Darwin challenged some of these long- 
rooicd beliefs is not Jess conspicuous than the modesty 
and deference with which his own suggestions were always 
given. " It is notorious/* he remarked, on what exces- 
sively Blight differences many palffiontologisis hive 
founded their species ; and they do this the more readily 
if the specimens come from different sub-stages of the 
same formation/* ' 

Starting from this conception of the nature ef tbp 
geological record, Darwin coulfl ahow that the leading 
facts made known by p^ontology could be explained by' 
his theory of descent with modification through natural 
selection. New species had slowly pome ip, as old ones 
had slowly died out Once the thread of successiba h^- : 
been broken it was never takaa up bgain ; an axtfejJt , 
species or group never reapp^redt extinction ^ 
slow and unequal process, and a few descendants ^ 



ia protected end 
oan uoderstavkd bow it la that 
aii Hut fenns of Hfe^ ancient aad re^t^ make together 
, Oiiie grand system ; for all are connected by generation. 
ytcm the conthmed tendency to divergence^ the more 
ancient a form, is the more generally it differs ftotn these 
now living* The inhabitants of each successive period in 
the worid^s history have beaten their predecessors in the 
rate for life, and are in so far, higher in the scale of 
nature ; and this may account for that vague, yet iU* 
defined sentiment, felt by many palaeontologists, that 
organisation on the whole has progressed. If it should 
hereaffer be proved that ancient animals resemble to a 
certain extent the embryos of mote recent animals of the 
same class, this fact will be intelligible.’’ 

Again, what a flood of fresh light was poured upon 

S ' igical inquiry by the two chapters on Geographical 
ibulion in the ‘'Origin of Species 1'’ A new field 
^Trescarcb, or, at least, one in which comparatively little 
had' been yet attempted, was there opened out. The 
grouping of living organisms over the globe was now seen 
to have the most momentous geological bearings, Every 
species of plant and animal must have had a geological 
history, and might be made to tell its story of the changes 
of land and sea. 

In fine, the spirit of Mr. Darwin’s teaching may be 
traced all through the literature of science, even in de- 
partments which he never himself entered. No branch 
of research has benefited more from ^the infusion of 
this spirit than geology. Time-honoured prejudices have 
been broken down, theories that seemed the mo^t surely 
iMiscd have been reconsidered, and, when found unten- 
able, have been boldly discarded. That the Present must 
be taken as a guide to the Past, has been more fearlessly 
asserted than ever, And yet it has been recognised that 
the present differs widely from the past, that there has 
been a progress everywhere, that Evolution and not Uni- 
fbmitarianism has been the law by which geological 
history has been governed. For the impetus with which 
these views have been advanced in every civilised country, 
^ look up with reverence to the loved and immortal 
name of Charles Darwin. 

(Tb 3 e continueii.) 

mE TOTAL ECLIPSE 

T he Special Correspondent of the Daily News with 
the English £clix»6e Expedition telegraphs as follows 
under date, Sohi^, May 17 t— 

This etentful morning was the finest we have yet bad, 
cool and wUhotit a cloud A great crowd of natives in 
« liidturefique costumes iin^ the road and the hill between 
the camp and Sohag. The shore of the Nile, except 
befom the obsemitorjes, was packed with dahabeeafis 
btingiiig thegoveniors qf the provinces and other notables 
. to dbs^ve the eclipse do honour to' the strangers. 

> htotadr charge of the cainp, and a 

iic^^ 4 tber^ wb no Cot^won; Along a line 
French, EdgUshj Oiiui ltaffan observers 
of tents and observa- 
the sky derived and assumed 
^ m bodnaii* ^ Wfie >athed in 
wsgr^ asnd ifc^ river and 


palm-shaded slope arose a shout of wonder and fear, 
which reached its climax at the moment of the sun’s dis* 
appearance ; nor ceased then, for, in addition to the 
horror of an eclipse— which the natives here as in India 
attribute to the act of a dragon — there appeared in the 
heavens on the right of the sun an unmistakable scimetar. 
The eclipse had, in fact, revealed the existence of a new 
comet. Despite the short totality, many valuable resulw 
have been obtained. I am permitted to send a copy of 
the collective telegram sent to the various Governments, 
showing many new facts touching the sun’s atmosphere ; 
though matters have not become much simpler, which 
means more work. The layer to which much absorption 
has been ascribed seems vanishing from existence. The 
band K in the spectrum of the corona fully explains the 
eclipse colouring. The collective note is as follows 

“ Unprecedented facilities have been accorded by the 
Egyptian Government for the observation of the eclipse. 
A plan was agreed upon between the English, French, 

I and Italian expeditions. Among the results, the most 
I satisfactory are photographs of the corona, and a com- 
j plete spectrum obtained by Schuster on Abney’s plates. 

I H and K are the most intense lines. A study of the red 
end of the spectrum of corona and protuberances was 
made by Tacchini, A comet near the sun was a striking 
object ; it was photographed and observed by the naked 
eye. Bright lines were observed before and after totality 
at different heights by Lockyer, with intensities differing 
from Fraunhofer’s lines; by Lockyer and Tripled an 
absolute determination was made of the place of the 
coronal line 1474 in KirchhofF’s scale ; by Thollon and 
Trdpied the absence of dark lines from the coronal spec- 
trum was noted, Tacchini and Thollon, with very dif- 
ferent dispersions, noted many bright lines in the violet. 
Thollon observed spectrum of the corona, and Schuster 
photographed it. The hydrogen and coronal line were 
studied in the grating spectroscope by Buisieux, and 
with direct vision prism by Thollon. Rings were ob- 
served in the grating by Lockyer, of the first, second,, 
and third order. The continuous spectrum is fainter than 
1878, stronger than 1871. An intensification of the 
absorption lines was observed in group B, at moon’s 
edge, by Trdpied and Thollon.— (Signed), Lockver, 
Tacchini, and Thollon," 

When our cases are packed, we shall start directly 
home. 

Captain Abney writes as follows to the Phoiographic 
News i — 

1 have received a brief telegram from Egypt regarding 
the Ecli|)se Expedition, and as it is in cipher I give the 
gist of the news. “ Very successful all round. The whole 
of the spectrum with blue lines on a continuous back- 
ground has been photographed. Prominences photo- 
graphed with the prismatic camera (showing, of course, 
ring spectrum). Throe photographs taken of the corona. 
A comet close to sun photographed with the prhmatic and 
also ordinary cameras.” 

A teiegrani:from the Alexandria correspondent of the 
Nms sWhS that Mr. Lockyer was to leave for 
London yesterday % the Peninsuiar and Oriental Com- 
pany’s steamer while the other members of the 
Ecllri^ Expedirion, with their instniments, were to leave^ 
mxi iredc, 
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/cantos critiqub of pi/re reason 

^ Immanuel K^infs CHttque of Pnn Re&sm. In Com- 
4 »emoratron of the Centenary iaf its First Publication* 
Twanalated into English by F, Max Miiller. With an 
Historical Introduction by Ludwig Noird. Two Vols. 
(London : MacinUlan and Co., i88t.} 

T H,E records of science and philosophy during the 
past few years have been especially fertile in indl- 
cariOAs of a desire to place the relations of these two 
departments of inquiry upon a better footing than that of 
their former history. The desire has its source not in a 
spirit of concession but in a consciousness of necessity. 
A deeper criticism of conceptions with which in scientific 
investigation it is not possible to dispense, bas brought 
several of its chief apostles face to face with fundamental 
obscurities and even contradictions which seem to cast 
(doubt upon the validity of these conceptions. On the 
other hand philosophy has of late been coming into ex- 
tensive contact with results obtained by scientific methods^ 
and bas been compelled either to modify its position, or 
go to the wall. The result is that attention has been 
increasingly directed to that critical examination of the 
nature of human knowledge, which claims on its negative 
side to have finally destroyed the old metaphysics and 
assigned definite limits to investigation, on its positive 
side to have exhibited these limits as ’arising out of the 
ultimate constitution of mind. The translation, just pub. 
lished) of the Kritik der reinen Vemunft,'^ is one of the 
latest contributions to the literature of this subject. The 
cry of ** Back to Kant ” which has of late years been 
heard so frequently in this country and abroad, has been 
responded to by Prof. Max Muller with two well-appointed 
Of these the first contains the translator’s 
preface, an “Historical Introduction” by Pw>f, Noird, 
and a translation of those passaged of the second edition 
of th6 “ Kritik," which difTer from the corresponding 
passages in the first. The second volume consists of the 
translation of the first edition. The merits of the intro- 
clnctiona and tranalatione will be best estimated after the 
considcmlion — as fat as the compass of a review will 
allow — of KanPs position. 

To understand the critical philosophy, it is essential to 
realise that its problem and subject-matter are entirely 
difTerent from any thing that is or can be dealt with by 
science in the ordinary acceptation of the term, and in 
particular from the investigations of physiological or 
other psychology. Science deals with what it is customary 
in our aspect to call mind, and in another cerebral 
organisation, and inquires into the relations of this to the 
surrounding environment. It seeks to lay bare the 
mechanism of perception and ideation, and to exhibit the 
complete dependence of mental upon cerebral functions. 
And df late years it has pretty well justified its title to the 
exclusive occupation of the field as against the old intro- 
spective psychology. Mind and its environment arc alike 
Urn objects of and given in what may be indifferently 
/iipoken of as knowledge, consciousness, or experience. 
That is to say, they presuppose knowledge (to use the 
which is perhaps least encumbered with 
queation-liegging asftochuions) as that through which, like 
everything eUe^ they exist, and in which the meaning of 
existence is to be found. The old Bcrkelcian reduction 


of to is noatt^ of common the 

leaders of scientific thought show a very proper 
to treat it as a truism. For the statement that uni- 
verse in ultimate analysis is reducible to a succtssion of 
states or groups of states of conseioasness, amounts to no 
more than the statement that the universe exists, land 
may be dismissed as outside the region of scientific ques- 
tions in exactly the sanie sense as is this assumption. 
But if the step from Berkeley to Hume be taken, and 
existence regarded as the “impressions and ideas of a 
particular individual, whose consciousness itself exists only 
so far as it is the object of knowledge, there ensue logical 
consequences of the gravest description. The inquirer Is 
then confronted with the tonclusion that the universe in 
so far as real is nothing more than an arbitrary sequence 
of phases of his own mind, as to which there is not the re- 
motest reason for believing that the uniformity of the past 
will be resembled in the events of the future. Scientific 
and indeed all propositions, particular as well as general, 
become a delusion and self-consciousness an unintelligible 
deception. Since Harness “Treatise” was pubUahed, it 
has been characteristic of his would-be interpreters, until 
within the last few years, to misunderstand him, of scien- 
tific men to ignore him, and of that succession of distin- 
guished writers who have sought to apply the canons of 
scientific method to the problems of pl^osophy, in a 
somewhat perplexing fashion to do both. Of late the 
significance of Hume’ s teaching has been better under- 
stood. Men have come to see that if reality consiats in 
ultimate analysis of a succession of sensations Whid3^^.>| 
existing only in so far as they are felt, cannot be connectpl^ 
excepting by a purely subjective process, they must accept 
the logical consequences that not only is the belief in a 
uniform oonstitution of nature no longer tenable, but that 
the subjective semblance of such a belief is as incapable of 
being accounted for as the fact itself. ThU was the 
teaching of Kant, and those who seek its detailed 
jusrificatian and die proof that Hume did more than 
show the unreliability of general propositionsi, wilt do 
well to turn to the pages of the late Mr, Gsecn and 
of Mr. Arthur Bai^r. It Is characteristic of Kant, 
that although be grasped the serious and self-destmOtive 
character of Hume’s conclusion as to the impossibility 
of knowledge much more fully than its originator, be yet 
speaks of it as though it were of importance, only because 
it detracted from the supposed necessary truth of mathe- 
matical and causal relations. . He has accptdtogly misted 
the majority of his critics into the unfortunate idea, that 
in denying the necessity of these relations, they have 
displaced the foundation of the critical system. The 
problem stood thus. It was clear that existence had no 
meaning except the being perceived by an actually , 
possibly percipient consciousness ; and the only kxmtn 
form of such a consciousness the individual 
But to say that existence meant the being a bf 
consciousness of the individual involved the 
diction of facts by the implicit denial, pi possibili^ 
of even a temblance of knowledge. There was orily otie 
alternative : to recognise that the self in which 'the mtWr 
17^ of existent was to be woe not the finite ; 
disclosed in expeiknce-^aa^i^ent point in a bounifiaite 
expanse, from which it wsi* only ; ; 

df Its htlo^ always f'iete ati4 now,”;bat 





7i 


s^lli*f4ys subject and ivievar in 

oi wlikh it was w«mg to pfttydkate eacktance, 
bemuse it was abowe the categories of existence in that 
oni^ as its object cnnld things be said to be. For Kant, 
sucb an intellectual activity was something very di^brenl 
from that '^uidcnowable’’ of which so much has been 
written. Of the “unknowable’* it may be said, that 
although it exists, is a cause and so forth, it can never be 
intelligible to a finite mind, but it is none the less the 
object as distinguished from the subject of thought. 

Kant^s (as the time went) great knowledge of physical 
science no doubt contributed to cause him to revolt 
keenly against Hume*s apotheosis of the individual self. 
He had anticipated, and to a surprising degree grasped, 
the modern conception of evolution. He had worked out, 
independently of Laplace, the mechanical theory of the 
solar system, and had enunciated the hypothesis of de- 
velopment in the organised world. F or him there was 
no poBslbility of supernatural interference, and Man 
was but the last link in a gradually evolved chain of life. 
He could not assent to conclusions which assigned to an 
individual consciousness — itself but a point in the bound- 
less immensity of space and time — the position of being 
the foundation of the whole phenomenal universe, and 
which regarded knowledge as a fiction. He saw clearly 
enough that the problem was not an ordinary scientific pro- 
blem of relations within experience, but the problem as to 
the constitution of experience itself. In science (as indeed 
in metaphysics) we, arc always concerning ourselves with 
some conceivable object of knowledge, and we assume that 
there is no question about the conditions of that experience 
in which that object is actually or conceivably included 
as a part. But Kant’s problem was that of knowledge 
itself, with the relations of space, time, causality, &c., 
which enter into its constitution, and which, as the condi- 
tions of the possibility of objects of knowledge could 
bear thOTselves, are implied in such objects. His 
method was that which is the general method of inductive 
reasoning, to apply an hypothesis to certain data^ and to 
modify it, as appeared necessary from the result of the 
test of adequacy to the explanation of these data. His 
findings were in outline these: Berkeley and Hume 
^owed that things cannot create thought, or exist other- 
wise or in any other sense than for tliought. Therefore, 
thought must create things. But we find an inexhaustible 
material in nature which cannot be understood as the pro- 
duct of thought— the matter of perception as distinguished 
from the formal relations which are found to be exclusively 
the work of thought in knowledge ; this formless matter 
Kant declares to become the object of knowledge— that is 
W attain reality — in $o far as it is brought under two 
pure « /r/Wr forms, which belong exclusively to mind, 
and toe. But in the constitution of the real 
there n something more implied, for space and time, 
taken by themselves, are merely the fprmal of 
spatial and temporal orfangemenL Kant now shows 
tllht to matter of petceptiajv---t^ raw material of sensa- 
toi ol- which all we can say is that it Is wholly meaning- 
aadwithoqt reality, excepting as thought makes it 
otberwlsc-ris determined in the two puie forms of per- 
in, the fundamental retations which be terms 
' 'aiwd which; iachide ‘Otdy 'q,uantity, 

and effect, Ac t but pmf other } 


rdatioQ. of exphtoice, The main difficulty m under* 
standing Kant arises from the tendency to forget thatt^e* 
process of creation, which has just been in outline indi- 
cated, is not a process taking place in space ai»d tisne 
It is a process of pure thought which can never be made, 
the object of knowledge, because, as has been already 
stated, knowledge with its distinction between subject and 
object implies, these very spatial, temporal, and other 
relations which are themselves logical elements in the 
process. Such thought can never be the property of an 
individual organism, completely dependent on what sur- 
rounds and has been before it. The finite self cannot be 
taken to explain the process through which, like the rest 
of existence, it is created. In making itself its own object 
thought is presented as an individual, limited like other 
individuals and conditions, witlrin the field of experience. 
We only grasp Kant’s meaning when we realise that bj'. 
tbe thought which he finds to be creative of the objective 
' universe, he does not mean the mind of an individual 
but an intellectual activity which cannot itself become an 
object of knowledge, because in it and by it is created 
the very distinction between subject and object. Thought 
in this sense is pre-supposed by and is logically prior to 
all existence. Since it can operate in its construction 
of the unformed manifold of sensation into reality, only 
in the fonns ot space and time, reality is limited in its 
possibilities to what can be represented as existent in 
space and time ; and from this it follows that knowledge 
is limited by imagination. But though our reasoning is 
thus only valid in so far as it is confined to actual ot 
possible experience, thought has still, according to Kant, 
a power of extending itself by means of the categories 
alone beyond those limits, a procedure which leads to 
inevitable contradictions when an attempt is made to 
apply conclusions reached in this way to experience. It 
is just here that Kam’ s teaching becomes of interest to 
science, for these contradictions are the very ultimate 
difficulties of science, about which so much has been said 
of late. Kant discusses them at great length, and reference 
may be here made, by way of illustration, to his solution 
of tbe difficulty in the conception of the atom. In actual 
experience wc cannot meet with, or in possible experienct 
imagine an atom that is not of finite dimensions. Yet 
reasoning without reference to experience leads us to the 
inevitable conclusion, that whatever is of finite dimen 
sions is further divisible ad infinitum. We predicate of 
the atom simultaneously that it is, and is not of finite 
dimensions. Hut in the first case we mean a conceivable 
object of perception in space ; in tbe second, an un- 
realisable conception of thought from which no valid 
inference can be drawn us to reality. The two sorts of 
knowledge are wholly distinct, and hence their apparently 
contradictory results are not real contradictions. Tbe 
difficulty arises not from mistaken scientific reasoning, 
but from the intrinsic nature of knowledge itself, 

Between the representations of the relations of matter 
in space and toe and to figments of abstract A priori 
reasoning, kant goes pn to skow that there is an interpic^ 
diaie operation of thought, which, while it does more 
than create mere figments, yet does not create the real, 
although It modifies it Its ^results are exemplified in 
those dsjpects imder which the world is presented as 
beMitxful or the reverie^ and as organised. Organisation^ ' 
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, iDf example^He cliaractoristic of which roughly be 
m\d be that the whole detemiines its parts— is a spe- 
cies of relation which is unreal, in that it cannot be 
represented as a fact in space and time. For gud space 
and time what we call and must think of as an organised 
whole, is merely a mechanical aggregate of parts which 
are external to, and independent of each other* Yet the 
knowledge of nature implies that the conceptions of 
organisadon are real in the sense that experience mgge^U 
and forces them upon us, and without them nature would 
not nnly seem quite different from what it is, but could 
not be a cofnnected whole at all. In other words, while 
an aggregate of purely mechanical relations is logically 
conceivable, such an aggregate would necessarily be quite 
different from the universe as known to us. The recog- 
mtion of nature as beautiful and as organised is essential 
to its existence as nature, and these aspects cannot be got 
rid of although they are not real in the sense that the 
mechanical aspects are real. There are thus different ‘ 
phases in, or kinds of knowledge, all arising out of the 
ultimate constitution of intelligence, This result carries 
with it the solution for Kant of a number of difficulties. 
ITo ask, for example, how that which is organised springs 
out of an environment which is not organised, is to mis- 
take a problem of knowledge for a problem of the relation 
of the objects of knowledge. For there is no line of 
demarcation which separates the organism from its en- 
vironment, We speak as if there were such a line, be- 
cause, for the purposes of advancing the limited know- 
. ledge of the individuals (which, because it is conditioned 
by space and time, cannot comprehend the whole uni- 
verse sub specie izterniiatts')^ it is convenient to abstract 
now from one sort of relations, now from another, and to 
talk of things as if they presented the aspects only of 
mechanism, or only of organisation. Kant declared that 
|be twofold aspect was everywhere potentially present, 
because of the twofold operation of thought in the consti- 
tution of things. 

Whether Kant was right in his conclusion that there 
were different kinds of knowledge, or w hether he ought not j 
to have taught that there were rather different stages than 
kinds, this is no place to inquire. When the systems of 
the late German philosophical writers have been stripped 
of what is at the same time most prominent and most 
useless in them, it will be found that they contain much 
valuable and detailed suggestion upon this point. It 
may be that Kant's theory of knowledge is imperfect, and 
that his distinctions are in many cases artificial and un» 
warrantable. But his criticism forms the basis of a new 
<!eparture in investigation, and it cannot be understood 
without being to a great extent assented to. Not the 
least of his achievements is that he has sifted to their 
foundation and placed in a new light such metaphysical 
abstractions of science as matter, cause, organisation and 
mind, and has shown why and in what sense they give 
rise to problems which appear insoluble. iHi$ method 
Sra$ intrinsically the same as that of science generally, 
and to him belongs the credit of having brought science 
and philosophy into a definite connection. Those who 
have bestfo^wed his teaching have most clearly under- 
stood that the future of philosophy is to be looked for, 
not in a slavish adhesion to Kant's or any other system, 
but in the debtiled application of hU principles, to the 


critical investigation of die methods of pi^icidarbrsmchtt^ 
of empirical Inquiry. Already the effiset of such an 
cation has been shown in the new conception of Idstpry 
which has resulted from it, and there are indicatidhs mt 
the time is not far away when men of science will begin 
to consider the position of their special dqiartmeots in 
the light of the^theory of knowledge. 

It remains to be considered how far Professors Max 
Muller and Noir^ have succeeded in making Kant intelli- 
gible to an English-speaking public. One cannot help 
feeling how much better the work would have been had it 
consisted simply of one volume containing the translation 
of the first edition of the ‘'Kritik/' with that of the 
passages from the second edition printed in the first 
volume. Of Prof. Koird's Introduction it is difficult to 
speak with any satisfaction. It presents just such a view 
of the history of philosophy previous to Kant's time as 
used to be current in the days of Sir William Hamilton. 

' The authorijs study of philosophy has apparently been the 
work of his leisure moments. To suppose, as both he 
and Prof. Miiller seem to suppose, that a further develop- 
ment of the theory of knowledge is to be looked for from 
philology, is simply to ignore Kant’s distinction between 
knowledge as a fact of experience and as that which is 
constitutive of experience. As has already been pointed 
out, it is in the former sense only that thought can be 
treated as dependent upon a particular organism, and 
consequently as related to language. In the latter sense 
alone, on the other hand, is it that which is the subject 
of Kantian investigation. Those who desire an historical 
introduction to German philosophy will do well to consult 
the pages of Prof. Caird rather than of Prof. Noir^, 

As regards the translation, the comparison of what has 
been recently published by Dr. Hutchison Stirling with 
the work of Prof. Muller is not to the advantage of the 
latter. No doubt the work is grammatically excellent, 
and the style and accuracy by far superior to that of the 
old translations, but it lacks that grasp of the subject 
which enables Dr. Stirling, in translating 'the first part of 
the Kritik/' to reproduce not merely German words by 
English words, but German ideas by English ideas. Yel 
while it may be that the ** Kritik der reinen Vermmft" 
remains yet to be translated, this is because the reproduc- 
tlon in the English language of such a work must fulfil 
ideal requirements before it can be accepted as satis- 
factory. Prof. Muller has given to students of philosophy 
much that they did not possess before, and that is far 
superior to the ordinary work of this sort His ofi^srlng 
is indeed what he intended it to be, a fitting commemora- 
tion of the centenary of the date on which was pub- 
lished the treatise which was destined to revolutionise 
philosophy. A faithful and literal translation tbet 
treatise is a boon for which he will not find the puHiC 
ungrateful to him. R. B. HaldAme 
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insects injurious to ’Forest and S^ade Tress, By A. $. 
Packard, jun., M.D. Bulletin No. 7, United States 
Entomological Commiariom W «75» wo. 
ton: Government Printing €Mce, tfi8i.) 

The industry and enei^ dbplayed by the United 

official entomologists is astonishing^ and the 

the litointure of ectmomic entoto^gy issued by^thw 






‘‘ttaveraed, are of much interest. Thevork is TveU sup- 
pUed with good mapSi and has a number of good and 
useful illustrations. It is well worth reading, 

lettehs to the editor 

1 T^€ EdUor iiaes net held himself respensiOie for opinions expressed 
by his correspondents. Neither can he ufutettake to return^ 
or to eorres^nd with the writers of rejected ntanuscripts. 
No notice is taken of anonymous communications. 

£ The Editor ur^mtly requests correspoftdents to keep tkeir tetters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ettsure the appearance even 
of communications containing interesting and novel facts.l 

Dr. Siemens’ Solar Hypothesis 

1 HAVa been waiting for several weeks for an‘5wer8 to the 
following rather obvious objections to Dr. Siemens’ Solar Hypo- 
tfaesui, but 1 have not seen Ibem either asked by otlim or 
answered by Dr. Siemens. 

1. How the inlerfjanetary gases near the sun acquire a suffi- 
cient radial velocity to prevent their becoming a dense atmosphere 
round him ? 

2. Why enormous atmospheres have not long ago become 
«ttached to the planetSf notably to the moon t 

3. Why the earth has not long ago been deluged when a con- 
,wtiiut stream of aqueous vapour that would produce a rain of 
stiore than 30 inches per aunum all over the earth must annually 
pass out past the earth in order to supply fuel to l>e dissociated 
by the heat that annually ]>asAes the earth ? 

4. Why we can see the stars although most of the s<dar radia- 
.lioub are absorbed within some reasonable distance of the sun ? 

Geo. Feas. FitzGeeald 

40, Trinity College, Dublin, May 16 


I HAVE the pleasure to reply to the very pertinent questions 
put by Prof. FiuGerald os follows : — 

I. i‘he gases being far the most part hydrogen and hydrogen 
coropoands have a Tow specific gravity compared with the 
denser ^a>.es forming the permanent solar atmosphere. On 
'dashing into flame in the photosphere, their specific gravity would 
be vastly diminished, thus giving rise to a certain r^ound action 
'^hteh coupled with their acquii^d onward motion, and with the 
^cestrlfugat impulse they receive by frictional contact with the 
'liewer Rtmospficre, constitutes them a surface stream flowing from 
tlM polar to the equatorial regions, and thence out into space. 

. <Xsstt I should be misiuiderstood, allow me to add that 1 do not 
kcak upon centrifugal action as sufficing in any way to overcome 
aokr gravitation.) Astronomers are' in the habit of r^rding 
«aieh spheroid poH8e.<^sed of an atmo .phere os rotating in vacuous 
; under such circumiitances the atmosphere mui»t partake 
lOf rotatory motion of the solid spheroid, and after having 
attained an increased depth at the equator, will assume a state 
of. sutic equilibrium unless disturbed by external influences. No 
tuteh static*! equilibrium is pos ible, however, if we assume the 
■ .«ume snhoroid with its atmosphere, surrounded by an creean of 
indeflniU dimensions^ cooststing of ga^eou^ matter not partaking 
^ the rotation of the spheroid, although subject to its attractive 
iftfluente. Equal masses will under those conditions be a^udiy 
.^afttratted both m the polar and equatorial direction, and the oon- 
jlnued diaturbanoe of equilihrhtm by rotatory motion inust result 
la oontitmous outflow. Nor ^teed this outflow be oocomplished 
entirely at the eapenseof rotatory motion of the spheroid t^cause 
thn inflowing polar current when once establislicd, wiU only have 
' to be changed in direction by frictional action m Order to convert 
;|t Into the oniflowing current 

!Re^e^ing the second question, t assume that the atmo* 
N|^re/of each spheroid in space is precisely such es would 
r tlistilt from its mass, and if this view i-* correct, the moon also 
have an atmosphere, though of so attenuated a charaeUer aa 
'to^ ^earoefy perceptible by tneans of optical inrtrumtnts ; for 
^Wollaston pot it in his celebrated paper, read before the 
.R^Sodety in January 18^^ «it would not be greater than 
Ahat of mt NtmpapWe ^ where the earth attipction is equal to 
ofthe mpou at her surface* or about jpooa miles from the 
•Olio's eurfltec/’ I aU well aware that in atmo^heHc 

Mk to be « pocfeUtly .dlastiu fluid, the atmospheric density would 
:.AtA height of only 70 klhwneters not exceed the i-yoooth part qf 
^atmaspherm density, and would therefore at greater distances’ 


become inoppreeUble j but we have 'cvldetice to altew that Beyle 
and Maridtte^s law holds good ovdy within companriv«ly''uarfiUw 
limits, and there is other evidence referred to in my paper in 
favour of the supposition that such |fases as arc oonteinhd in 
meteorites arc dimsed through space in appreciable azaettuto, or 
the meteorites could not for millions of years hove retained these 
gases, notwithstanding the action of dlmision into empty space. 

3. The amount of va}>our that would condense upon the earth 
under the conditions here assumed, would depend upon Its mean 
•temperature on the one hand* and oh the vapour-density of the 
stellar atmospheie surrounding it on the other. Assuming (he 
density of the stellar atmosphere, which, while surroanditig the 
earth docs not partake of its rotatorymoti^ to be i ■ io,OQOth port 
of atmospheric density, and saturated with aqueous vapour, the 
point of condensatioxi would be according to Kcgrumlt -« 50® C., 
if the outer regions of our atmosphere should be at that tempera* 
ture, and saturated with aqueous vapour, the two would be in 
diffusive balance ; if they were at a lower temperature they would 
acquire, and if at a higher they would part with aqueous vapour 
to the surrounding medium. 

4. It has long been held by astfonomera tlval there are stars 

l^eyond our lange of vision, which hypothesis would involve that 
of absorption of heat and light rays in stellar space ; some revs 
are more easily absorbed than others; tlina it appears to be the 
yellow rays which are most efficacious in the decomposition of 
carbonic acid and aqueous vapour iu the vegetable cell. May 
not the vatiie conditions prevail in space, and allow probably the 
rays of highest refrangibility to pass on to the greatest distance 
without being absorbed— I should say utilised— in doing, chemical 
work? C, Wm. SlEUENS 

12, Queen AmieV Gate, S.W., May 22 


Porculia Salvania (Hodguon) 

A MOST valuable and Interesting addition has recently been 
made to the Zoological Sooietys cm lection in Regent’s Park, of 
four— a male and three females — ^I’igmy Hogs {Eoreu/ia tal- 
mniOf of Hch^sod) from the Doors of Bhotan. The extreme 
rarity and difficulty of procuring this animal makes its pre- 
sence here of the greatest interest, and these individuals will 
be examined eagerly, not only by naturalists, but by many 
Indian travellers, sportsmen, and others, who have heard of, but 
never had the opportunity of seeing the pigmy hog. My atten- 
tion was directed to it many years ago by the late Mr. Blyth, 
then in Calcutta, who on my first expedition to the Nepaul 
Terai, in 1855, requested me to endeavour to obtain a s^ci- 
men — as ffir as I remember, neither Blyth nor Jerdon had seen it 
living— Hodgson, who described and homed it, had heard of 
its existence From the Nepalese or other denizens of the leni, or 
neighbouring localities, long before he obtained a apecuuen. 2 
was unable to procure one, though I made reflated attemuts to 
do so, and enlisted many influe.. tial frieuds in the aearch, but 
without success ; very few appeared to know even of its eodst- 
ence, whilst many seemed to regard U aa mythical. Occasion- 
ally 1 met with natives who said th^ had heard of it, but 
to fear that it might be extinct. The four fine specimens now 
in the Gardens prove that such is not the case, and will furnish 
opportunity of supplementing Hodgson’s description of the oni* 
mal, which to he found in the Pswmlings or the Zoological 
Society, and in Jerdon’s "Mammals of Indio,” 

Thfone lively mtle pigs* weigMug peDhably hontly o« ^twch ao a 
hare, are most active and energetic they veseffibk the ordmuy 
fig in miniature, lazt probably may have imme mmteiidcM M 
iarity which will iuterest natunolists aa tegor^ affinity wkh ihe 
Peccaries. The specific designation SaWai.ia, is from th« $al 
{Shorm Robustdh as the pig is, I beUeve* found in that part of 
the Terai and along the su&Himolayan tracts, where the S&l tree 
abounds, and. ainotqj[ the long gra^s iu which the little eredtute 
hides itself. It is much to be hoj^ that they wlU bcebfl* $M 
thu» enable other zoological cdlledtions to be vridi 

specimens of a most rare and inteteoting species, ‘ 

Pa«ndo*01acijd PhermnapA 

X geo to coll the attention of. getdo^tes to the foBpwiiig 
facts;— Chi the north-cast cowfl: of AnstraUtt, at the eidSof 
Trinity Bay* about kt. if S,* tltete Are ranged of 

abntl^g on the sea-moirdh^ BVlity vitiny seated 

JU'iUary, and Febriktyf bnWeiMe trf TO 



^ part the moantulaA, aad 

leil III eoiMakHive landietlpi dowa the Ude$. TheM landslips or 
rwdestipfi are lo nuiaerWf that in hne weather they are most 
ewipwaoua objects on the sides of the hiUs, and looh Uke dry 
wia^vr'Ceurses., 6iie of these rockstips 1 witnessed at C^e 
t^rafton, from a distance of three miles. The noise was terrinc, 
mad the :s!round trembled as though from an earthquake. On 
eaatninlng the blocks of granite which had slippy to the bottom 
of the TmTine^ 1 found many of them with their sides nooved 
and scratdiedi and one fragment was as beautifully poliSied on 
one aide as if it name from the hands of a lapidary^ excepting, 
of coBCse^ she wratches and grooves. In the course of a few 
«entaries, moch of the raaM will l>e worn away, and its sides | 
vepresented by an alluvial deposit nuioly consisting of angular | 
Ivmlderb of every site and shape, many of which wUl be 
polished, scratched, and grooved. There are very few geolo- 
togii»ts who would not call it a glacial drift, even now, were not 
the cause so evidently before (hem. Will this help to explain 
thci e so-called drifts, which, like this instance, are found far 
within the tropics? T. K. Temson-Woods 

Union Club, Sydney, N.S.W., March 35 

Vaiiability of Number of Sepals, Petals, and Anthers in 
the Flowers of Myosurus minimus 

In my article on 'M^ifferent Modes of Self-fertilisation where 
Visrts of Insects ore wanting’’ (Nature, vol, x. p. ra^), I gave 
a «;hort account of the number of Sepals, p«4aU, and adders in 
a hundred Howers of My&surus exainij\ed by myself. 

Some error must, however, have slipjjed into this account, the 
sum of the quoted flower^ differing from a hundred. 1 have, 
therefore, lately repeated my examination and give here the 
results. In 200 flowers I now found 35 different proportions 
in the number of sepals, petals, and anthers. These w^ere 
contained in — 

Flowers Sepals Petab Anthers Flowers Bepab PetaU Anther^ 


1 

4 


3 

... 4 

[3 

... 5 . 

. 5 

... 3 

1 

... 4 


3 

... 6 

... 5 . 

• 5 

... 4 

6 

... 5 


2 

... 3 


5 ■ 

• 5 

.. 5 

4 

... 5 


2 

... 4 

... 5 ■ 

S 

6 

1 

... 5 


2 

... 5 

1 4 

... 5 ■ 

- 5 

... 7 

1 

... 5 


2 

... 0 

13 

... 5 • 

- S 

... 8 

' 1 

... 5 


3 

... 2 


. . 6 . 

2 

'• 5 

4 

... 5 


3 

... 3 


... 6 . 

. 2 

... 6 

10 

... s 


3 

... 4 

* 

.. 6 . 

2 

... 7 

33 

... s 


3 

5 

1 

... 6 . 

. 2 

... 8 

*3 

... s 


3 

... 6 

i I 

... 6 . 

2 

... 10 

34 

s 


3 

- 1 

i > 

... 6 . 

3 

... 7 

9 

-■ 5 


3 

... ^ 

! 1 

... 6 . 

• 5 

... 7 

. I 

5 


3 

... 9 

i 1 

.. 7 • 

. 2 

... 7 

6 

... 5 


4 

... 4 


.. 7 

* 3 

... 6 

1 

... $ 
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... 5 





Id 

... -5 


4 

... 6 





14 

5 


4 

- 1 





2 

... 5 


4 

... 8 





( 

... 3 


4 

... 9 






^ hor*e dm thmfo to hose b^yomd the wiiinlttg*po»t* 
rttty the results 

yeiire:ajp Ijmin^Fedd to,^ve by indisptt^fo 
:6f a bpot^ b3»itiih^wtob, ifo con^iwitcc 
jadfW#. 'be trptfod istef 
i icros* the 

; lo tosto: iid«rs« twen^ 


piiotogrei^bic oamaras have been made to ayncbvonot^y rerf 
o rd positions impossible for the eye to reco|^iec. With the 
aid of i^otQgraphy, the aatronomec, the pathologist, the .che* ' 
miiit, and the anatomist are enabled to pursue the most oonplnK 
investigations with absolute confldence in the truth it reveals; 
w‘hy should those interested in trials of speed not avail ^msor 
\ selves of*the same resources of science ? 1 venture to predict, in 
the near future that no race of any importance will be uodert^en 
without the assistance of photography to determine the winner 
of what might otherwise be a so-coIm “dead heat." 

449, Strand, W.C., May ^ EbWAWD Muybridgr 

Aurora Borealis 

The auroral display mentioned by your two correspondents 
was partioulorly brilliant at Oldham on the evening of the 14th 
inst., at II. to. I observed at 11.15 very nne istreatner 
reaching quite to the Pole Star ; it was of a ruddy hue, dull, 
and changing to purple. The horizon was cloudy, the cloud 
being fringed with white light, changing to rose colour. The 
constellation Cassiopea was at times covered with n mass of 
light, from whence the streamer arose, lighting up the whole of 
the northern sky. W, Pu LUNGER 

01dban\ 

Bright Meteors 

1882, May 16, ilh. om. G.M.T. Meteor many times brighter 
tiian Venus ; green, then white ; began of second magnitude, 5" 
above main cluster of C^ma; pafised ij'^ alx>ve Iota Urs. M^m 


where it changed colour suddenly ; end^, of second magnitude, 
5*' left of Jisia Auriga:. Duration S seconds, may have been to. 
No streak. Observed from the University Observatory, A few 
minuleb later another was seen describing very nearly the same 
path. C. L. TURMAN 

Oxford 

Curious Formation of loe 

In your issue of November 24, 1881 (vol. xxv. p. 78) Mr. J, 
F. Duthic described small wafer-like, rather fuimebsliapw 
pieces of ice which he noticed in Octob^, on the slopes of lire 
Himalaya<t, and a^ked whether such forms of ice had been 


Iq teseral, the nEumber of sepals, petals, and anthers increMcs 
and decreases with the size of the flowei, the 12 first quoted 
^oweredMEHig oxceodbigly dwarfish oues. 

It shoMid further be cansidreed that ki combination with a 
cretaizi number of mpals and petaU « certain number of anthers 
mems to be the ooriaBl end, and.from this normal (maximum) 
number of ambers, >08 lo he remi under a, If, r, the numbers of 
flpjmts oh fiio two opposite aides are constantly decreasing. 

W^y *6 Hermann MUller 

*^A Band Heat" 

tMR on-Monday state that the "Prix du 
ip what is U‘ually oaUed a 
de^ 4Nft» ttnttMfdenary for me to mfom you, that 

ttoe ^ no 4moh a '^daod heat” It 4 h called so, I 

m cqnab(^penoe S a dURgrnament ^mong the judges as 
Cp ymgdii borae firw threto to dose bevoud the winnlmr-nost. 


Himalaya<t, and a^ked whether such forms of ice had been 
ob^rved elsewhere. 

On November 30, 1881, X observed, at a height of about 7000 
feet, near the hill citation of ChakraU, on the outer Himalayaf, 
ice crystals which were grouped in bundles about one inch Imtg 
and one inch in diameter. The bundles consisted of prisms up 
to a quarter of an inch d ameter, and looked at from the side me 
long parallel prismatic faces, and the khort rectangular outlines 
of the ends of the prisms suggested rather the orthoHumdne 
syj^tem of crystallisation. On looking atrai^t at the end of the 
cry^ruls, it wa?, how^ever, seen that all the prismswere heungDUnl, 
mid tlmt they ended in hollow hexagonal pyrareida, thus 
brtnmt^ out dearly the hexagonal system of crystdttsaimR U» 
which ice belongs. 

TM hollow heaa^iial pyramids showed further dewdopaMWt 
in other portions .of the boar frost, and there seems veiy Uule 
doubt that what Mr. Duthic descril^es were accumulations of 
small z^talsOtrigioaUy grouped in the shape of hexogmal hollow 
pyramids, but more or less exi^ntled and rouuded off. 

I may here mention another interesting occurrence of crystals 
which I had the opportunity of noticing it the ^ wonts in 
Cheshire. During slow evaporation of brine in a steam^ieahsd 
reservoir, crystals of salt formed at die surface in tike Shape of 
holfow hexagonal pyramids. This easily eaphtijiaed, whflet 
(he ordinary w<eii*kttiHt'n hdfow salt pyramids vflth oqnnre Iwm 
form, by the grykial sbsknig and growth bf a mdikid ottUlnus 
which noats v/ith oUe pair of laces honxmiti^y l^lned, tone 
exuepdml hexiMhal pyramides form from an ottgi^ud cube 
whicn floam un the water with a solid augle as iU losM paint. 
The six lateral edtes are the bMinmng of die bexireooal 
pyramids. H. Warth 

Deto^Bhn^ Frovlxmes, East India, April 

i;ii« todmtien « Vtoe in Lknids 

Tiff IbHbtvfog littay pelbaps be of some interest in coimrelritiU 
^ mmt 0f Twi Tb. Ifowr (vd. xwri p, Ohe 
evehidgl ^ X SS% In the vemUdah of^my hanre ki :MhdrM| 
tny itSMidod was by a ^lecaliar cry« nod on lodkisf 





ilp l iViw llttt it im being ip&de by ft ftmftll apparetitiy 

mftt itim of great terror at & i>rial;e wbicb aras ancoUing 

tbe rtften dose to it* 1 cannot aay what the species of 
Iheard was, but It was one of those so abuQdhnt ou the wails 
Ol^ndtan houses ; it was one of two that apficared every evening, 
when the lamp was brought out into the verandah, and feasM 
on the moths attracted by the light. C- Michie Smith 
00, Duke Street, Edinburgh, May 5 


THE ECUPSE EXPEDITION 

T he AVrcitf of Tuesday publishes the following 
communication from its special correspondent with 
the English Eclipse Expedition : — 

On the Ni/e, btiwten Sioui and Sohag^ May 6 
The astronomers have now nearly reached their des- 
tination if all goes well, but it is by no means certain that 
^erything will, for the Nile ha 5 never been known to 
btf ior low, and we have alreadv been aground many times. 
To-morrow morning will see Uiem and their instruments 
landed after their last water journey. The arrangements 
made by the Egyptian Government and by His Highness j 
the Khedive himself, who takes the liveliest personal 
interest in the work, have been simply perfect. Every- 
thing seems to have been foreseen, every possible cause 
of delay obviated, and everything that could conduce in 
any way either to the comfort of the observers or the suc- 
cess of the observations provided. One officer of the 
Egyptian Government or another has been in constant 
attendance upon the expedition since they landed at Suez, 
and any indication of a desire that a cenain course of 
action should be taken has been at once attended to. 
There is no shutting one’s eyes to the fact, that there are 
many men occupying high positions in this wonderful 
country, through wbiA we are now journeying, who take 
the keenest interest in scientific progress, and who are 
more than anxious, that Egypt should take her place 
omoftg the more highly civibsed nations, among whom 
acienoe is cultivated to a greater or less extent ; and there 
xan be little doubt, that the efforts now being made to 
edui^^te the people will in time bear more fruit of this 
aoU, It is quite apropos to this train of thought to men- 
tion, t^t the fact that the admirably equipped observatory 
of Cairo will count for very little among the proposed 
observations is keenly felt. It must not, however, be 
imagined that because the metropolitan observatory 
counts for so little, Egypt possesses no astronomers. I 
mentioned in a formu letter that it was hoped that Ismatt 
Efifondi, A member of the Khedive’s household, might be 
attached to the expedition. When the expedition reached 
Suez $nd the Kaisard-Hind steamed into the harbour, it 
easy to see that something unusual was going on 
there. The Khedive had not only sent Ismatt Efifendi to 
receive the expedition, but bad sent orders to the Governor 
of Suez to welcome it in his name. Nor was this all. A 
apecial ttain bad been provided for the instruments and 
cmaervers, and every precaution taken for safe handling 
and safe custody of the former. Jn the morning the 
Governor of Suez speeded the parting guests, who were 
accompanied by M. Ismatt, and this gentleman soon 
thawed how much he had profited by the long training 
he has received in the observatories of Paris and Waah- 
add it was soon acknowledged that in him 
eyp^ktod not only found a most useful and agreeable 
chjnpan^on, but a epUaborator of the highest value. 

Cm arrival at Cairo the party found General Stone, 
dMaf, of the stafif, accompanied by Mpktah Bey, on the 
jplasftnhm to ivelcome them. Of the former, it may be 
said that hia influence for good on the higher education in 
Egypt dd the officers who have served under him is 
ireilslyaclpiowl^dgedw He has lost none of the cntbusiaitic 
love of for ita own sake, and of science for the sake 
of the worlds which characterises so many of the best of 
his countrymen ; and many ctf his remarks touching his i 


conception of the duty incumbent on the Governinent of 
Egypt, in aiding a work Of international aim, ationgiy 
minded me of Genera) Sheridan’s thoughts and words 
when he received at Washington one of the EngHsih 
observers of the eclipse of 1878. Moktah Bey, who has 
been detailed to accompany the expedition, is an officer 
who has greatly distin^ished himself by bis travels in 
the Soudan. He is not only an admirable adminUtratOTj 
.but a capital linguist, while bis love^jf work in the Soudan 
and in Uppier Egypt in triangulation, determining latitudes 
and longitudes, and establishing, or endeavouring to esta- 
blish, meteorological observatories, nfleometers, and the 
like, render him also a valuable scientific ally. 

General Stone, on the arrival of the instruments at 
Cairo, cut a Gordian knot by al once ordering the car 
containing tbem to be fetried across the Nile. There is 
no railway bridge over the Nile at Cairo, bo that con- 
siderable time was saved and risk avoided by this measure* 
In fact it may be said that not only were the cases con- 
taining the instruments untouched from Suez to Siout, 
but that they were actually sealed up all this time. There 
was not much time to give to the strange sights and old 
memories of Cairo ; even the Pyramids have remained 
unvisited so far, for after resting one night and spending 
part of the next day in official visits, the party was ofi again 
yesterday and tnvclled during the nignt down to Siout, 
the most southerly railway station in Egypt, and about 
70 miles north of the point where the eclipse line crosses 
the Nile. At Siout, whither extra camels and porters 
had been summoned by telegraph, the sight at sunrise 
this morning was strange beyond all description, or at all 
events beyond the descriptive powers of your present 
correspondent. The telescopes to be used on the present 
occasion are of very great weight, and although they have 
been divided into as many separate pieces as possible, 
some of the cases are still very heavy, taxing the powers 
both of men and camels to the utmost. The camels, 
which were made to kneel down so soon as the cases had 
been got out of the railway car, groaned as they rose with 
such an unaccustomed weight ; and giant Arab.s, good- 
natured sons of Hercules, did the rest at the boat side. 
Hut here again a special arrangement was necessary. The 
Nile is so low and the steamer was already so crowded that 
the instruments were placed in a special boat taken in 
tow' by the steamer. Events have shown that this 
precaution was by no means an improper one, for during 
the last hour and a half we have been firmly aground, 
and It does not seem ^s if all the shouting of the motley 
crew, or any manoeuvring of the engine is going to get us 
off again. While these attempts, which seem bom of 
confusion, are wearing themselves out, it will be as well 
to say a word about the final arrangements, so far as 
they are known to us, before we actually arrive at the 
station. 

Tliere are three expeditions in Egypt for observing the 
eclipse— a French, an English, and an Italian one. Aa 
there is so little choice of station, his Highness the 
Khedive has sent forward a steamer to Sobag. the point 
at which the eclipse track crosses the Nile, and has invitM 
the vari,ous expeditions to use diis as a pomi d*f^P$d and 
floating hotel wherever their actual place of bteeivation 
may be. Prof. Tacchini forms part of the Italian pony, 
and MM. ThoUon and Trdpied of the French ant- The 
latter have gone on ahead, and it is thought ffiat theh m- 
stnimenls are already up and adjusted, while the Italian 
party follows us on Monday. It ts believed tbttt the Wdrf: 
of both of these parties will be chiefly SpedWmebpie. As 
the exposure of Capt. Abne/s platOs fbrms ait hSporiont 
part of the English plans, it is iatendled to take speejU 
precaution for securing the photo^^phic rooms aUd.tiM ; 
Irom din. With the same cSbject hi view Covers havebeoA ' 
pr^red for the telescopes, wlChctosely fit them aAibhiifcT 
be kept, it is f qndly hopedii saad^ht . This brittgO/ ^ 
to $ay a word about the khamset^ The season ffiS 







ifL haa be^ extraordinary. There has beoa much 
rain and very Uule khamseen, and tiOw there h a brisk 
north wind olwingi which generally follows the dust 
vdefd* Hence tnan^ weather-wise people say that the 
kh^mieen is o^er \ tf sO| of coqrscj all the letter. On 
the other hand^ to-night from our sandbank We have wit- 
nessed a’ sun^t rendered trahscendentally beautiful by 
clouds over folly one-half of the sky, It ts possible 
therefore that if the present weather continues, the aky 
will not be quite so free from vapour as it is generally in | 
Upper Egypt. To avoid the khamseen. General Stone, j 
who has had the region reconnoitred, suggested to i 
the English party to occupy an eminence to the north- 
west of Akinm, a village a little higher up the river than 
Sohag. 

Near Sohag ^ Sunday 

1 had got so far at 1 1 last night, when the time came 
for closing the mail bag, although we were fast aground, 
and apparently with less chance than ever of getting off. 
There were two mail bags, however, made up after all, 
for the service is so interfered with higher up the Nile 
that I am still in time on Sunday evening to send a letter 
which ought to catch the next Brindisi mail, though 
whether it does or nor is very doubtful, for we have been 
aground again twice to-day. 

So, as we have at last arrived at our station, I will 
endeavour to give an idea of the proposed arrangements. 
In the first place, we have found the steamer on which 
the various parties are to live as the guests of the Khedive 
moored close to the shore, at a point where it trends north 
and south, or very nearly so, about half a mile below 
Sohag. This position, which has been selected by the 
French party — the first to arrive — is a very admirable one 
for two reasons. First, the constant wind during the last 
week has been fixim the north, and by keeping a staff of 
people.watering the foreshore of the Nile, all dust is ob- 
viated. To the north of the place of observation trees, 
and what looks like grass from a distance, grow close to 
the rriargin of the river ; so that the dust can only be of 
nearly local origin ; while a long stretch of sandbank to 
the north, running cast and west, is far enough away to 
deposit its sand in the Nile before it can reach us. 

Secondly, the khamscen, if khamseen there is to be, 
will have to travel a mile and a half along the Nile before 
it can enter the observatories; and it is thought this 
amount of water surface will have an important effect in 
reducing the amount of sand in the air, even in its case 
^so. Nods venvns. These considerations have induced 
the English party to take up ground close to the boat and 
their French confreres. The hills which look so tempting 
‘ in the mass are simply impossible as places of observa- 
tioo. With the means at command here it ivould take a 
wedc to get the instruments up, much more in position ; 
Vhilc at Akmim, which is only two or three miles away, 
there does not seebt to be any sp(H more favourable, 
every thing Ipto consideration, than the one here. 

At five </hhKk to-morrow, then, the work will begin, 
and the newt vfObh Viil be a busy oneu for in spite of the 
apd thb clouds-^ for there are very distinct 
clO^ ^work on the sand becomes very oppressive 

Ite mid^ ^ the 4hy, and therieare heavyweights to 
moye» wmch the ohsetvers must move themselves. The 
scene from the ahifi is eheady interesting. To the north 
foam and varibus to the south one tent. 

These i^iU. increase to Sin UHhorrow. Here there 
badk, stealthily from between 
^ ® of acacia trees, 

sh^er m somo^t: frofri m rays of the sotting 

bayonet kei^iing guartf 
^ ^ (£3 a long 


is here about half a mile wide, but there is an island 
about two miles long, and a wide stretch of water beyond 
that. This Island fotveii, with the river, the foreground 
of the landscape. With an opera-glass we can see the 
Felkbeen cultivating the ground almost to the water's 
ed^e in places, and looking after their crops of tbaUe or 
their frocks of goats. Here comes a veiled Rachel to thd 
sacred nver' to fetch water for a house in an indistinct 
fiat-topped village, sheltered in a large group of beautiful 
palm trees. The arm of the river beyond the island we 
cannot see, but a background is not lacking. A long line 
of mountains, we may almost call them, full of geological 
traceryi are now, as 1 write, almost bloOd-red in the light 
of the setting sun, and are surmounted by that grey 
purple one always sees to such advantage in Eastern 
lands — both grey and purple hare in a few hours to give 
way to the silver dawning of the moon, now terribly 
dwindling in her visible surface, and reminding the 
astronomers of the coining seventy seconds in a most 
forcible manner. 

The proceedings at the end of the first day on which 
the English and French parties found themseh es together 
as guests of the Egyptian Government naturally included 
some toast s-^that of his Highness the Khedive, proposed 
by M. Trdpied, and that of the English and French 
nations, propos^ by Moktah Bey, and responded to by 
Mr. Norman Lockyer. The arrangements on board are 
as perfect as those made at the various stations on shore, 
and one's national pride is a little touched at the idea 
of what the Government reception would be of a party of 
Egyptian astronomers coming to England to observe an 
eclipse of the sun. 


ANEMOMETRICAL OBSERVATIONS ON 
BOARD SHIP^ 

I T is known that the determinatioa of the velocity of the 
wind in the ocean has always been one of the 
desiderata of meteorological observations. Maury devoted 
much attention to this subject, and to determine, at least 
approximately, the velocity of trade-winds, he was com- 
piled to work on a very unsafe basis — the velocity of 
ships during different parts of the year— and to put aside 
all observations made in accordance with the scale of 
Beaufort as unreliable. But it is obvious that the velocity 
of a ship depends on so many circumstances quite inde* 
pendent of the wind itself (such as the shape ol the ship, 
the surface of its sails, the disposal of the cargo, and so 
on), that its velocity is but a very imperfoct means of 
measuring the velocity of wind. Besides, the relation 
which exists between the force of the wind and the 
velocity of a ship, under different angles between the 
direction of both, is a new source of error, as this relation 
has not yet been established with accuracy, and can be 
established only by mbans of anemometric measurements. 
The necessity <Jf trustworthy measurements of the velocity 
of wind at sea was so well understood in England that 
the Royal Society and the British Association established 
in i 8$9 two anemometers — one on the Bermuda Islands, 
and the other at Halifax. But it is known that the force 
of the wind is usually lessened on continents and islands. 

Therefore it was absolutely neccssaty to make anemo- 
metficoi observations on board ships, and a few attempts 
had already been made in this direction. Frof. Piazzi 
Smith invented on anemometer which might be esta- 
blished on board a ehip, and which merited the highest 
euio^ from Rtaufy, but Lieut. Domojirov does not know 
if any observation^ made with it Emil Bessel, 
during; Ibe expedition of the Pok^is^ made a series 
of obsermimm with on anemometer on board his shtp^ 
bmhedoel hot neither the methods of observation, 

nor tho to his measurements. In 

y4 Afw/i'rn of>Ht KitadMi gociOcyr 






Hykatcboifi of Su Betors^ig Central Phy- 
iKm iObi0r\taaoryi catabli^d, m board tbe 
m aMaaomoter of hia own conatimtio% which was ob* 
iOiry«d dttxiDg the ooeao cruUo of the dipper ; and the 
schooner uahaj^ly was lost in ,1^79 

at Yaaso Island^ hod aim m mmvaa^tsx, which was 
t a ke n afMirwrds on tamd the Russian clipper Djighit 
^ M;. Domc^irov. The observations on board of the 
oa^with this anemometer (of CaaoUa) 
put m Jju^.an apparatos (like that of the lamps on board' 
of shiira), as always maintamtd it in a vortical po^iop^ 
during the heaviest seas, when the ship oscillated 
for 30° on CM side, a<nd 35*^ on the other. The apparahts 
^was put on a i6^foot-long pole, which was pudied out to 
each observation on the wind-side of the ship, from the 
boat, and tluas exposed to the full force of the wind for 
ten minutes. The height of tlie instrument above the sea 
was 26 feet. The direction of wind was determinated by 
means of a vane, and its true direction computed from 
the apparent one, on the principle of the parallelogram of 
toces, by taking into account the velocity of the ship. 
When thejuigle Wween the direction of the wind and the 
direction in which the ship goes is known, as well as the 
seeming velocity of w'ind (measured by the anemometer), 
and the velocity of the ship, the true velocity of wind is 
easily determined by means of simple computations, or of 
the tables published for that purpose by M. Kykateboff 
{J^usszafi Aliiriw Re^fUw^ Februar)', igw), A series of 
experiments having been made for ascertaining in bow 
far the calculated figures agree with the true ones, M. 
X)omojirov arrives at the conclusion that these figures 
are quite reliable; determination haying been made 
during the progress of the ship, she was immediately 
stopped, and the determination made anew, both results 
always being quite identical. But the measurements 
from the side-boat are very tedious and even dangerous 
during heavy seas, and each observation occupies no less 
dum three men for about twenty minutes. Therefore M. 
Pomojirov proposes to apply electricity to register the 
rate or the anemometer. 

Tbe observations on board the were made five 

and six times per day from March 23 to May 30, and the 
complete results, with all elements for calculations, are 
|rabushed in the papers of M, Domojirov. The north- 
eastern trade-wind, observed on the passage from Japan 
to the Sandwich Islands and back, had a very regular 
force of from 5 to 9 metres per second ; the south-eastern 
trade-wind experienced on the passage from the Sunda 
Islands to the Seyschels, had a velocity of 4 to 9 metres 
per second, and the south-western winds on the passage 
from Port Victoria to Aden, had velocities from 12 to 15 
metres per second. 

It would hardly be necessary to insist on the importance 
ttf such observations for meteorology, as well as for prac- 
tical purposes, and we hope that soon the still prevailing 
prejudices a^ to the possibility of anemometrical observa- 
tions on boam ships baying disappeared, and more con- 
venient methods eSf observatitm having been devised, the 
anemometer will beconm on board ships as necessary an 
instrument as the log and barometer. P. K. 
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tmunalsnoe^tanks ; but tovmg mm aosm 
obuiued byJir. Muybri^ei At ton Frofiwdsco) 
tographic pictures taken ^n)>g mi expome of 
df a second, he was very desirous to have the sam ptt^m 
adapted, so as to admit of its being applied to the ridtbtg 
of birds dying, lu Saptmiber» i»8i, on a visit of 
Muybridge to Paris, be brought with hbn some pliotO' 
graphs m birds taken on the wing, but these utdito tha 
invaluable series taken by the same gentleman of torses 
and uien, were not the representation of a series of con^ 
rinuous altitudes, but ratlto repiiesmted thebirdun tbepoei- 
tion it happened tobeinata.momentof time ; whereas^ to 
explain the fall and rise of the wings and the pesitions of 





INSTANTANMOUS PHOTOGRAPHY OF 
BIRDS IN FLIGHT 

r lOF. E. J, MARRY has lately pfublished in the pa^ 
of our contemporary, La Naturt. an article on a *'pho‘ 
togliid^idiiogpn,^' the illustrations to which, with a somewhat 
atotttoed account of the process, we arc enabled, through 
the courtesy of the editor of La Nature^ to present to our 
teadera M. Marey researches cm animal locomotion are 
well known ^ ^9 exprimenta carried *on by the graphic 
method weie productive of most valuable results, and 
they corrected and ekplfttned many debated points m 


the body, it waiu ahotw fdl to 

series of ramd||totog««|to tad^ of me tone^hd bwer 

a period totog sriftich the admie 

action, so aaio allow of the mtoemefto 

studied attosure. After dver th^/ Itd^ect 

during the tot winter, at tot the of n 

gun occuhed to him ; but the 

w^ich the movesitoes anottor, to 

coder to bring a series of stoairi^re sorihees 

at first presented great diftoulri^s in the ^ 

the maenme. It was necestolnr to tove iinages' taktodatoV ‘ 

cearively ten or twelve times to oim second, to 




ib tite various positions of tbo wingi of 

a Im ajl isac^ revoTaticm. tho result of a good deal 
of mdt^ght and labour, an apparatus was constructed about 
ibe abn, of a sporting^piece (Fig* 2), which would take 


twelve hnages^ ht one second^ of an object on which the 
piece was centhittausly sighted. The time of exposure 
each image was about i^Tuoth of a second. 

The barrel of the gun is a tube containing a photo- 



a.— Medi^ankm of Gnn, z, Geterti irtoA^; a* Windowed disc ; 3, Do* wkli i<i Mnsitivc 


graphic object*glass. Behind thisy and solidly mounted 
pa the butt, is a long cylindrical bneacht tontaUung dock- 



I work is set in action, giving to the different parts 
of tbc instrument the necessary motion. A central axis, 
which makes twelve revolutions per second, governs 
all the pieces of the apparatus. Of these one is a disk of 
metal pierced with hne openings, which acts as a dia- 
phragm, and only allows the image of the object to be 
presented twelve times in a second, and each time only 



JiO. 4.'^S«argfiU i beginiuug uf dcpr«»&ioii of wing. 


for r-yaodi df a second. Behind this, and revolving on 
the samb axis, is anbtiherdisk carrying t;^ve windows, 
behind which arc the sensitised plates. This windowed 
diskrCvodvashi inch a way as to be slightly arrested in 
its odurse twid^ tithes in a second, when the open wb^ 
dews are ejq(»oeed to the Hrtt. The teeth to arresfc its 
nmvetnentsi ate ee^ at q. a, No. a, while tde ex-, 
centric at u, a, No . 3, Keep* up the reguhirfty Of tltiS; 


iiiimfltQent. A covet over aU keeps out ftom the 

iKpx x>i the instrument It will nete 4 that during the 
insUnt of exposure^ the sensitised surl^ce is steady, and 
when the exmure is over, it is at once passed away. 
PresBure on the button (^, F ig, 3, i) sets the machine m 
motion. Before spplyli^ this Instrument to the study of 
the flight of birds, an experiment was made with it on a 
black arrow, made to rotate a.gainst a white back-ground 
well tit hp. The speed of the rotation of the arrow was ' 
about S metres a second. The marksman, at a distance 
of 10 metres sighted on the centre of the target, on 
which the eye could perceive nothing save a confused 
grey shadow, so quick was the rotation of the arrow : but 
on the development being completed, twelve images were 
to be seen, disposed in a circular manner, and each showed 
not only the arrow, but its shadow, as sharp as if the 
original had been immovable. Another experiment, 
equally successful, was m^c on a pendulum beating 
secox^s. For to be more certain as to the duration of the 
exposure, M. Marey next adapted to the gun a chrono- 
naphic apparatus, so that the time intervening between 
toe taking of each picture could be with precision ascer- 
tained, After all these preliminary essays, the photo - 
g^hy of animals in movement was attempted ; and in 
Fig. 3 there will be seen the photographic representations of 
a sea-gull, in which the twelve successive attitudes assumed 
during the space of a single second by this bird during 
flight are ascertained. On other occasions other success- 



Fw. 5.— Swuftull i «ndjor dai»r«uion of wing. 

1^1 photographic series of a sea-gull in flight were taken 
wh^ the bird was seefn less in profile. The sea-gull gave 
exactly three strokes of its wing each second, so in the 
twelve photographs of each stroke four succeeding stag^ 
were reproduced. The wings at first elevated to their 
greatest, then commence to be lowered ; then in the follow- 
fog image they are seen at the lowest point of their course ; 

in ttie fourth image are again on the rise. In enlarg- 
ing these images, figures seen from a good distance were 
obtainable, but the sharpness of the enlargements left a 
good deal to. be desired ; for the negatives were somewhat 
granular, no doubt owing to some slight fault in the 
photographic process. The reproduction of these images 
by the heliographic process gives excellent silhouettes (as 
SMU In Figs. 4 and 5) ; originals, when examined 
ander the microscope, showed even the wing-feathers 
distinctly. 

On comparing the indi:ations thus igjiven by the photo- 
graphic process with those already attained by the graphic 
process, a confirmation of most of the principal points 
, obfohied by the latter were obtained $ but otherwise so 
ffv, ^ fotfor idld not seem to add much to our knowledge 
dr ^ tnechanism of flying. However, ere deciding that 
is hq, humorous observations on different birds flying 
and fo conditions of fli^t, during calms and 

stormSf a^d a^inst the wfod, must be taken. 

Attemf^^wpre also made to photogradh the bat, but Its 
IrthU sise, its flight during the duslL and its oapndous 
Iiaetbod ol flying maide 4 difllqult subject $ but some of 
thfl experitoeots mi^afod interesdng results. The angle 


of osclUatfon of its wings It very extended, esjmdilifly flm 
below, when the two wings form two verthud fdaaks 
sensibly parallel. ^ ^ 

These extremely interesting researchesof M. Mar^wre 
only, as it wer& in their infancy ; he fotends 
them much further, and his results wUl be fooked for 
with great interest by ah those who study the subject pi 
animal motion. 


Z?i?. FH/rZ Mi/LLER ON SOME DIFFICULT 
\ CASES OF MIMICR K ‘ 

I N his original explanadon of the cause of mimicry, 
Mr. Bates referred to the occurrence of many cases 
in which species of different genera of Helicontdse re- 
semble each other quite as. closely as the mifoicking 
Lpptalides and Fapillos resemble species of Ithomia and 
odter Heliconoid butterflies. In these cases both the 
imitating and the imitated species are protected by dis- 
tastefulness, and it was not therefore clear how the one 
could derive atw benefit by resembling the other. Ac- 
cordingly, Mr. Bates did not consider these to be true 
cases of mimicry, but to be due, either to identical parallel 
variations of externally similar form, or ^'to the similar 
adaptation of all to the same local, probably inorganic, 
conditions.’’ 

Examples of this close resemblance of species of dif- 
ferent genera of protected groups have now become very 
numerous, and they often extend to three or more distinct 
genera, some species of which imitate each other in most 
parts of tropical America, each changing in a corresponding 
manner as we pass from one district to another. 

In my Address to the Biological Section of the British 
Association at Glasgow, in 1876 (reprinted in ** Tropical 
Nature”), I connected these cases with a numb^ of 
others in which peculiarities of colour or of form appear 
together in several groups not closely allied, but always 
among those inhabiting the same locality and as fre- 
quently among impiotected (that is, eatable) as among 
protected groups of butterflies ; and I concluded, gene- 
rally, as Mr. Bates had dose, that these curious pheno- 
mena were due to unknown local causes.” 

Thus the matter rested, till, in 1879, Dr, Fritz Muller 
published in Kosmos a paper on I tuna and Thyridia ; a 
remarkable case of Mimicry in Butterflies"; and in i88r 
a second paper, entitled '^Remarkable cases of acquired 
resemblance among Butterflies," in which he givqs a solu- 
tion of the problem as really a case of mimicry. The first 
of these papers was translated by Mr. R. MeldbUt, and 
communicated to the Entomological Society of Lt^don 
in May, 1879, and ^ame genUemah has kindly 
nlshed me with a translation of the second paper (the 
title of which is given below), which discusses the 
whole question in ^feat detaih and devotes mudt space 
to a criticism of *ny suggested “ unknown local causes as 
a sufficient explanation of the phenomena. ! may at 
once say that I admit this criticism to be sound,; and that 
Dr. F. Milller^s theory ap|;^rs to me tp aflbid a clue 
(with some slight mo4ifit:ation^) to most Of the cases df : 
close individual irhsembknce of npt-neaifly-reiated 
of butterflies yet observed. I therefore wish to 
briefly as possibltY the exact nature of the exjda^tt ' 
now afibrt^ us, and this is the more necessaiy 
Dr. MiUIer^s theory did hot receive muOh 


brought before the Entomological Society^ heir 4 
satisfy Mr, Bates, the discoverer of thO 
Importance of the phenoitMoa of ttdmiCiT 
by the doctrine of Natural Sifleetlifo^ V V f 
The explanation depimdt cm the 
at least, if not all, young foSeCt^hfops foris Iwn % ^ 
pqtUmce that the Heliconoid ^ 

and in so dqb^ saedfleo a Oimain hamber of : 





jdietlAti Itiit if t«o species, both equally 

4iA^St#feI, closely resemble each others then the number 
o^ uwviduais sacrificed is divided between them in the 
nroi^tion of the square of their respective numbers ; so 
that if one q^ecies (a) is twice as numerous as the other 
thoh ^ will only lose one-fourth as many individuals as it 
wobld do if it were quite unlike a ; and if it is only 
ohe^ tenth as numerous then it will benefit in the propor- 
tion of too to r, It is an undoubted fiict that the species 
of protected butterflies, like those of other g^roups, differ 
greatly in abundance of individuals, some being very rare 
while others are among the commonest of all butterflies. 
The proportion of ico to i, therefore, is far below the 
amount of benefit an uncommon species might derive by 
resembling a common one. The benefit to be derived is 
thus clear, if the protected species are subject to the 
danger of attacks by young birds before they learn that 
such species are uneatable. 1 agree with Dr. MtlUer that 
they are exposed to this danger ; and when we consider 
the great number and variety of insectivorous birds in 
South America the danger must be considerable, and 
quite sufficient to render it important for a numerically 
weak jspccies to reduce it to a minimum, although to a 
species abounding in individuals it may oe of little im- 
portance. It has been suggested that young birds have 
' an hereditary instinct enabling them to distinguish uneat- 
able butterflies antecedent to experience ; but this seems 
in the highest degree improbable. It has no doubt been 
shown hy Mr. Darwin that monkeys in captivity have a 
dread of snakes, and Mr. jenner Weir believes that birds 
have an instinctix^e knowledge of uneatabte caterpillars. 
But even admitting that in these two cases there is an 
instinctive hereditary aversion, it does not follow that the 
same will occur with regard to protected butterflies. 
Snakes form one well-marked group, and it is not alleged 
that monkeys distinguish between poisonous and harmless 
snakes ; and caterpill ars can also oe readily divided into 
the two classes of edible and inedible by their green or 
brown (protective) colours on the one hand, and their 
gaudy or conspicuous colouration or hairy bodies on the 
other. But the protected butterflies have no such general 
mark of inedibility. Tbcir colours and forms vary greatly, 
and cannot as a group be readily differentiated from those 
of other butterflies j and it is not to be accepted without 
actual proof that a young bird knows instinctively every 
Heliconoid or Danacoid butterfly in its district^ as well 
the protected Papilios and moths, almost infinitely 
varied as they are in colour and marking, among the 
equally numerous and equally varied butterflies of other 
pbupSv It therefore seems clear to me that we have 
^ hm t ^ausa for the acquisition of true protective 
mimicry by the less abundant species oi inedible 
butterflies- 

There is however yet another cause which may have 
fed S6 mimicry in these cases, and one which does not 
to have been discussed by Dr, Muller. The fact 
the minority of butterflies are edible and are actually 
by birds and other insectivorous creatures, while a 
o&Biuerable and Sre thus pro- 

It pretty opitain, (t fri0ri^ that there exist 
^#y #?Si^®cSbf diatast«fuln«ss, Certain species appear 
tp he teje^ed by aifl inseaiyonms creatures, while some, 
afftfen be devoured by iifiarda, 

Some, too, may be eaten by 
others, and no ornithologist 
^ a trogmi should 

dnfer^ni ^ftes a tyrant-shrike or a 
Again, In somq s^fcies the diWste&ess may 
1?^ all to, krva, pniiit, and peffect 
mfm tofiiiod\lo to or more 
r qr toy atot for one 

in bf Mt it 


^ mto com- 


pfetely protected speci)ss, and the fact of the affinity 
between the deferent genera, with perhaps some tendency 
to revert to a common style of colouration or marking, 
utiU afford facilitfes for the development of this class of 
mimicry even greater than occur m the case of the dis- 
tinct and often remote families of completely unprotected 
butterflies. We need not, therefore, be surprised to fod 
whole series of species of distinct genera of Hclicoiiohi 
butterflies apparently mimicking each other; for such 
mimicry is antece^ntly probable on account of the 
greater need of protection of some of these species than 
others, arising either from some species being: less dis- 
tasteful to certain enemies, or less numerous, and therefore 
likely to suffer to a serious exUnt by the attacks of inex- 
perienced birds . When these two conditions are com- 
bined, as they often would be, we have everything necessary 
for the production of mimicry. 

The explanation now given, so far as it refers to the 
various degrees of protection, may be extended to explain 
those cases in which various groups of Nymphalidse or 
other families appear to mimic each other; such as Cata- 
gramma, Callithea, and Agrias in one series, and Apatura 
with Heterochroa in another. In my “ Tropical Nature” 
(p. 257) 1 have remarked— “ Here, again, neither genus 
is protected, and the similarity must be due to unknown 
local causes ’ ; but this i$ more than we know, and 1 now 
think that some of these groups — perhaps Catagramma 
and Heterochroa — are partially protected, and the adv^- 
tage of sharing in this partial protection has led species 
of altogether unprotected and muc)^ persecuted groups to 
gain some protection by mimicking thetn, whenever theSr 
general form, habits, and style of Cc^ration offered a 
suitable groundwork for varUtidn to act upon. 

If these views arc correct W« Shall have the satisfaction 
of knowing that all caaes of mimicry are explicable by 
one general principle ; and it tofns strange to me now 
that 1 should not have seen how resdily the principle is 
applicable to these abnormal cases. The merit of the 
discovery is however wholly due to Dr. Fritz Muller; and 
it is to be hoped tbkt he will complete his work by obtain- 
ing, if possible, evidence of its correctness. The chief 
thing r^uired is an experimental proof of various degrees 
of inedibility in butterflies, during the different stages of 
their life-history ; and also some observations as to the 
comparative abundance of the species of protected butter- 
flies which mimic each other. If to this can be added 
the proof that such groups as Catagr&nuna, which seem 
to be the objects ot mimicry, are partially protected by 
inedibility, the chief remaining difficulty in the application 
of the theory of natural selection to all known cases of 
protective imiution will have been cleared up. 

Alfred R. Wallace 


/VOT£S 

In reference to the Darwin Mcmwlal, to whibh we refeffod 
last week, the honorary secretaries have issued a circular asking 
for cpntrlhuiiona to the fund. In this memorial it is &Ute4 that 
though the works of Charles Darwin are hU beat and most 
enduring memorial^' it is felt by his many friends and admton 
that these should not be the only one. They ore desironi of 
handing down to postsri^ the likeness of a sum who to done 
so much for the advoitoment of natural knowledge. They widi 
also to establiidi a fund assocUtied with hi^ name, the proceeds 
of which will be devoitied to the forthenmee of bfetofeal s cienoe 
A committee has acooicdihgly been of whl^Mr, T. O, 

Bonney end Mr.; Dove are the hon. secretarios. The 

committeft is one of fljie highest iufloener^ comprldng the leadESK 

and the best-known 

naqias^ all ^ profe^ 

|otsAWc{( l^ntJtDKicn Zoelnss, whose dto we 

at Berlin hn NnVemMrtk 







l^ 4 i $xst imfalicaticm of importance was ebtitled ** Gtnndeiigc 
■«i»er oltgcnMistm E%otomctrie des Himinels" (i86i)i and in 
tSidS’ioUowed the wcrk» which maf^t he eoiuidered his principal 
o.ie, HkOtometrische Untertfuchangen mit besondcrer Rucksiclit 
auf die physiadie BevchofiFetiheit der Himmelskorper ** (Leipidg, 
Engelmamt). The photometer constructed by Zollner compares 
the light of the celestial object observed with an artificial star 
produced by a constant source of light (the flanie of a paraffin 
. lamp ^ept at a constant height), which can be varied at will by 
turning two of the three Nicoh through which the U^t from 
the fioiae has to pass, A crystal plate allows of variation of 
c^ur. 'With this instrument Zollner observed both the moun, 
the principal planets, and the fixed stars, and the last chapter of 
his ** Untersuohungen ” contains an interesting attempt to explain 
all the various phenomena of varialde stars, sun-si)Ota, &c., by 
the gradual cooling of all the celestial bodies. In several late,' 
papers in the Pi'oaedings {Beric/iie) of the Saxon Society of 
Scinnoes these ideas are further developed, particularly with 
respect to the nature and periodicity of sun-spots. Without 
iuvowing it Zdllner here followed in the footsteps of BufTon. 
Zollner next directed his attention to spectrum onoiy&is, and on 
February 6, 1869, he read a paper before the Saxon Society on 
a method of observing the solar prominences in full sunlight ; 
but Zdllner did not obtain a suitable instrument for carrying out 
his idea till some montlis later. HLi Keversionsspektroskop 
which produces two spectra side by side and in opposite direc- 
tions, has been utilised ]>y himself and others for determining 
tJie rate of rotation of the sun by the shifting of the spectral lines 
«t the opposite limbs. Most of bis spectroscopic researches 
relate, however, to the solar prominences. In 1871 Zollner 
piuhlifibed a paper on the nature of comets in the Leipzig Btrkhte^ 
/«nd the following year he republished this paper together with 
two papers by Gibers and Bessel, and a number of chapters “ On 
the Th^y of Comprehension "in his well-known book, '*Ucber 
die NatUT der Cometen,*' which excited much comment at the 
time, and made him many enemies. About the same time a 
new chair of ‘‘Physikalischc Astronomic " w as founded at the 
Xeipaig University, to which Zollucr (who had for some years 
4»e«u extraordinary professor) was appointed. Ilis a^tmphysical 
AUtiviiy was at that time at its height, but soon after he turned 
his4ttenthni toepiritoalism, which seems to have absorbed all 
hsa energy of late years. 

It U proposed to bold a meetmg of the subscribers to the 
*«ueiaonal to the late Prof. RoUeston on Thursday, June i, at 
^ in the Ubrary of the Royal College of Physicians, for 
the purpose of detennining tlic form that it shall take. 

Mr. J. L. E. Drever, assistant at Dunsink Observatory, has 
been appointed to succeed the late Dr. T. Romney Robinson as 
director of tlxe Armagh Observatory. 

Prof. Haeckel has returned to Jena from his voyage to 
Ceylon, 

There have been great rejoicings at Lucerne this week in 
connection wdth the opening of the St, Gothard Tunnel. 

Wmi refsccnce to' the communication which w^e published 
l««t week, from Mr. T. K A. Brown, on the cuckoo singing at 
.iugbt. m have received letters from several correspondenU, 
obB«mation.s aunilar to those of Mr. Brown. It was 
sMlt « ^pMidoiudy tmknown fact that cuckoos csdl at nig^t, but 
ih« ^ la probably not so familiar as it aoight be. 

M. JaaiBEEfr took magnificent photographs of the recent eclipse 
at "the Ibadon Observatory, Paris, where hia revolver was wt 
imo opmtiott to determine the first and the last oontacti Me 
also took two series of photographs 90 cent, diameter^ one nega- 
tive, mad the other ^itive by direct exposure, with two large 
pef^octors. This is the first time that the whole photographic 


power of the Meodon Observatory has been set iato operation, 
in the sitting of May 22 of the Academy of Sciences, M; Janisen 
indented the phote^yaphs of the last contact abtalncd widh his 
revolver during the eclipse, on Daguerreotype plates^ Me 
stated that the inspection of the several images proved the oou* 
tact to have taken place at a later time than that calculated. 
He presented also a large image, 90 cent, iu diameter, obtained 
with his large refractor, and stated that he was [unable to detect 
any difference in the immediate vicinity of the moon in the 
representation of faculae and the minute details of the aun's 
structure. He considered the fact to be opposed to the exisfcence 
of a seiisible lunar atmos^^ere, as iikferrcd from the spectroscopic 
observations of the French astronomers in Egypt. 

On May 17, M. de Mahy, the French Minister of Agri. 
culture, presided at the laying of the first stane of the Observatory 
ofVentoux, at an elevation of 1912 metres above the level of 
the sea. M. Naguet, deputy to the French Lower House and 
Professor of Chemistry, delivered an elofiucnt address on the 
opportunity of establishing mountain observatories, as inaugur- 
ated by Leverrier on the top of Puy*de-D6me (1465 metres), 
and practised at tlic Pic du-MiUi (2877). 

A LOCAL observatory has been cstabliahed at Besan^on, in 
order to determine the exact time by astronomical obaervations. 
This city is considered as the headquarteis of French watch and 
clock making, 

Mr. C. L. Wragge, F.M.S., has just established a meteoro- 
logical and climatological station at the Sanitary Dcp6t, StaiTord, 
Mr. J. B. M^Callum, the borough surveyor, and his brother, 
Mr. T. M'Callum, have kindly undertaken to observe for Mr. 
Wragge every morning at nine o^cIock (local tunc). The instru- 
ments are all standards, vei’tfied at Kew. The elements of 
ol)servation consist of air and earth temperature, moisture rain- 
fall, direction and force of wind, kind and amount of cloud, 
hydrometers, and probably ozone. 

Griesrack of Gera (Keuss, Germany) announces tlie issue of 
Frisch’s edition of Kejder’s Works (eight vol5.)at about one-hall 
the original price. 

The Jtme number of the American Natnralht wdll contain a 
biographical notice of the late Mr. Darwin by Dr. Packard, and 
the articles will be devoted almost exclusively to the subject of 
Evolution. 

M. W. DE Fonvielle writes to us as fi^owe j— ^*I am in a 
position to send a few kiteresting particulars of an oitromantiCal 
ascent which was made on May iB by M. Eloy, in compUance 
with the programme alluded to in last week’s Nature. The 
ascent was made on the izth day of a welbdefined period durittg 
which the prevailing wind was almost without intermission a 
strong north-easterly breexe which has been detrimental to agri- 
culture. The sky w as clear deep blue, and the air cold and dry. 

A large number of dense small cumuli, dark, well defiimd, with 
round edges, were seea copied by with the wiiid almost without 
iutennission, except during the eclip«e, when the weather was 
magnificent. This period having terminated only on the aojh 
by a total Change of wind, the observatiom taken nwy ho ooRlfi- 
dered as giving a fair idea of llie atmospheric dotidltiottt 
prevailed during so many days. These cJtnids were fibathig At . 
nn altitude of more than 2c»oo metres, and very cold, the 
mometer having descended abruptly to ^4** and omdL 
grades. When crossing this cloud, the aerial travdlleci peveeived 
no isolated flake.^ 6f snow, but tl^ air seemed Ukutthuvbed % 
sudden lights, as if rays travellingirom tlie sun hadihetoiibQiK^d 
byttuimteacyimriklaa. ThebdUoflUthavmgaaeenW te 
surfaoeof the clouds, and tmdWad duiiiigmote thud«n 
0f view of the land, the atfitmatifcs were unable to ^ 
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ft\ireoi« round tlw of ttie btlioou, which remained vUible 

during thf v^holc of the excursion on the upper face of the 
clouds, 1 explain this ciroumirtance by the fact tlmt the cloud 
was formed by solkl water and that the aureole u ojt less easily 
detected than when it is formeti ofj vapour, being less brilliant, 
the same relation between the>>e two phenomena existing for 
lamiuoaity ns between halos and ralnbowb. The aeroiiautb 
having remained at an altitude of two to three hundred metres 
(roixt the clouds, were unable to perceive the coloured rings 
which were visible to me and M. Brissunet, navigating only at a 
few metres above sinuJar legions of icy particica. It may have 
also occurred that our friend were blinded by the light from the 
sun, which at four o^clock was very powerful, and so detrimen- 
tal to their eyes, that before entering the clouds they were 
unable to look tixedly at the eailh to ascertain their path. It is 
the hi'st time that 1 liave heard of aeronauts having experienced 
the want of coloured spectacles to inspect our planet. 

Thb new' Eddy stone Lighthouse, which replaces Bmeaton’s 
famous work, built 120 years ago, was oi>ened by the 'Duke of 
Edinburgh last Thursday. 

Under date of Constautiuople, May 17, an earthtjuake is 
reported to have occurred in the island of KarpatUos. 

The first number of a small publication bearing the title of 
Stui/i^s ift Microscopical ScUnce^ and edited by the well-known 
prei>arcr of microscopic objects, Mr. Arthur C. Cole, K.K.M.S., 
“assisted by several eniiuent specialists,*' has jost been pub- 
lished. It consists of a description and lithographed figure of a 
microscopical slide, which is issued, along with the de.scription, 
to aubficribers. The subject of this first number is yellow fibro- 
cartiUge, and the prepamiion on the slide is a longitudinal 
vertical section of the pinna of the cow’s ear. It is double 
stained in logwood and eosin, and is a well-mounted and highly- 
finished object. 'Ihc plate is fairly go(;d, though i>erhaps a 
little wantlrtg iu softness ; it represents the tecticn under a 
magnifying power of 333 diameters. The eight pages of dc- 
soriptive letterpress contain — i. The name of the object and its 
etymology. 2, A very good description of the preparation 
under different powers, and of yellow fibro-cartiJagc in general, 
after the action of various reagents ; also a few remarks upon 
its physiology. 3. An accoUtic of the dififereiu methods of pre- 
pemrion which may be employed, with their respective advan- 
tages and drawbacks ; and lastly what seems a very complete 
biblmgraphy of the sul^ct. Altogether this first number has 
been well carried out, and pronuses well for the re^t of the 
series. There is no doubt that if the subjects are judkiously 
ok 9 sm% tbia periodical w ill be a success, as it ought to he of 
great use to students and amateur workers in science, It U a 
pity that no list of the proposed ^^bjects is given. It would be 
a decided advantage to know what the series for the present 
year will probably be, but beyond the fact that twenty-rix histo* 
i^gic^^iU .aUexMte uuth e^hteen botanical, and eight petro- 
'preparations, one taaued each vi^eek, the prospectus fells 
ttg nothing, 

A fact tepardhig a dragon-fly {/SxcAna eyonea, 

often annt with ne^r Fioience, has been observed by 
Signor 'Steflmelli. There were several nympAis of the animal 
ift b ciatera of water, Som6 whkb were near being transformed 
ftvfta out of ibb water aXit^ way during the night, and, attack* 
of the new-born perfect ioaects which had not yet 
vowdtei^ davftuned th!ein4 Thb singular practice 
fit laai^egted) utey ea^aln'wby one finds wh a siftall number 

testmberof nymphs. 

^ and nymphs of the the best 

^qordihg 3telknelti, b ln«te^.4Uld «i^>«aaUy 
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The Queen wood College Mutual loi^roveoaent liociety BeemA 
to be an unusually active one. Wo have received a very favour- 
able Keport for the past term ; the work done is very varied, 
and several of the lectures and papers have been published 
separately in a neat form. 

From the Report of the Cardiff Naturalists* Society for the 
past year we Ic.irn that it is in a highly satisfactory condition. 

A new work, entitled “ The Hall Marking of Jewellery Prac- 
tically Considered," by George E. Gee, author of ** The Gold- 
smith's Handbook," “The Silversmith's Handbook," &c., is 
announced for immediate publication by Messrs. Crosby X.ock- 
wood and Co., I.ondon. The work will include an account of 
the Assay Towns of the United Kingdom, the Stamps at present 
employed, and will deal fully v ith the r,4iw's relating to the 
Standards and the Marks at all the existing As^ay Offices, &c. 
'ihe same publishers also announce a new and enlarged edition 
of ^'The Manual of Colours and Dye Wares : their Properties, 
Applications, Valuation, Impurities, and SophiJJttcatiuns," re- 
vised and enlarged by the autlior, Mr. j, \\\ Slater. 

A REVISED edition of tlie rules for the laternational FisKciies 
Exlubition to be held at South Kensington next year, has been 
isimed. Among the pri/e essays are the following; — (i) 100/. 
The Natural History of Commercial Sea Fishes of Great Britain 
and Ireland, with eijecial reference to such parts of their natural 
history as bear upon their production and commercial use. This 
would include natural history, habits and localities, fish frequent 
at different seasons, and artificial propagation. (This will not 
include the Salmou'idm.) (2) 100/. The effect of the existing 
National and International Laws for the Regulation and Protec- 
tion of Deep Sea Fidierles, with suggestions for improvements 
in said laws, (3) 100/, On imjiroved facilities for the capture, 
economic transmLsion and distribution of sea-fishes. Second- 
Class Prizes (amount not determined) ; — (i) On tlie introduction 
and accluiiatb>aiion of foreign fish. (2) On the propagation of 
freshwater fish, including Salmonidoe. (3) On oyster culture. 
(4) On the best means of increasing the supply of mussels and 
other molluscs (oysters excepted) used either for bait or food. 

In a recent pai>cr called “ Le Grain du GUcier " {Arch, des 
Sciences^ April 15), Prof. P'orel ably investigates the phenomena 
of glaciers, developing a theory similar to Hugi's and Grad’s, 
and which he would rather designate increase of the crystalline 
grainy than by dUatatum. The crystalline grain is found to 
increase as the glacier descends ; from the size of a small nut at 
the limit of the nevl, it becomes as big os a hen's egg* at the 
tcnninal part ; Prof, For el has hccn grains at the Itw'cr end of 
the Aletsch and other glaciers, 7 or 8 am. (over 3 in.) in the 
longer diameter, He estimates the volume-increase at about 
4i |>er cent, annually. Molecular affinity U the force which 
augments the crystal at the expense of the water which has 
penetrated the mass, circulating in capillary fi>surefi. For details 
of the theory, and meeting of objections, we must refer to the 
original. JnUr edia^ Prof. Foiel finds evidence against the view 
(whicli is adverse to the dilatation theory), that the central tem- 
perature of a glacier remains at «ro, invariably and constantly* 
He considers the mean temperature of a glacier at rim end of 
winter to be somewhat less than seven degrees below xero C. 

The additions to the Zoolbgtcal Soetety's Gardens dwring riie 
past week include a Macaque Monkey {Maeacus cynamolgm) 
from India, presented by Mr. F. Foreman ; n Collared Peccary 
(£>icotyles taja^) from South America, presented by Mr. G. H. 
Hawtayne, C»M.Z*, 5 ,, a Mediterranean Seal {Afonachus albi^ 
vmter) from riteMediterraueani presented by Mr. M. Veate Brown; 
an Oak DormouM {Myoieus dryas) from Russia, preseoted 
by Prof. 'Wrieesniotesky j two Atgus Pheasants {Atgm giganieus 
6 i) from Malacca, presented 1 ^ Major McNair, and 

Mr. j. M* Vermont ; two Common Buzzards (Aa/m vui^ris) 
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from ScotUndf presented by Hu J« Feed ; a Great Americas 
Heron ( 4 rdea vWovA'it/), captured at sea off Cuba, purchased ; a 
Kuddy-h^aded Gocuie ruMtctps)^ bred in the Gardens. 

The folliwing species of Butterflies and Moths have been exhibited 
in the Insect Hou c during the past week : — Silkmoths j Sarnia 
cecr&pia^ AUacus cynihwt Aliofus pernyi, AUaats atlas, Attacus 
rjylHt Actias Actias iuna, Crhula irifeacstrata ; Butter- 

flies : Papith mackaon, Anthocharis carda mines, Thais polyxetta, 
Meliiaa ctnxh ; Moths: Smerinihus octUatus, Ck/rrocanpa 
Apenor, Proserpinus xsnothent, Sesia sroUxf^mis, Sesia spksct- 
farmh, TVoekilium apiformt, Sciapieron tahaniforme, Pygara 
buciphala. Twelve specimens of a leaf insect {PKyllium scythe) 
from e^gs transmiited by Mr!=, M. A. Mercs and Mr. Wood 
Mason from India, have also emerged. 

OUR ASTRONOMICAL COLUMN 

The TRAi’EzruM op Obion.— P rof. Holden, in an appendix 
to the Washington observations for 1877, has discus- cd n loim 
series of measures of the mult i pic- s’ ar 36 74S, made with the 20* 
inch refractor by Prof. Asaph Hall in 1877 and 1878, It i-» now 
known that the nebula in Orion wa^ discovered by Cysat in 1618, 
thirtv-eight year-, before Huyghens published an account of it, 
and nis discovery is nientionea in his " Mathemcta Astronomica 
de Cometi AnnI, 1618'* ; Bessel refers to"it in hi< investigation 
of the elements of the great comet of thi*i y»*ar, in the Berliner 
yahrhuch for 1 808. Cysat does not distinctly mention the 
number of .stars, but clearly indicates their locality. Huyghms, 
in the “Systema Saturnium,’’ 1659, describes his own discovery 
of the nebula, and refers to ** three stars close together,*’ which 
are shown in an accompanying figure. He saw the fourth star, 
completing what is now knoA-n as the traj^ezium of Orion on 
January 8, 1684, and Pro^. Holden records tha* the last obser- 
vation made by Huygltens was upon this system, on February 4, 
1^94, and the sketch in bis manuscript journal under that date 
givfe* the four starp. In Hookers “Micrographia,” piiblished in 
1665, i’* a note (to which the attention of tne American astri>- 
nomer was drawn by Mr. H. B. Wheatley), which would imply 
that he was aware of the exigence of the fourth star (notified by 
Caasiai in his treatise on the comet of 1652), and of the fifth 
star, the discovery of which is usually attributed to \V. Struve, 
He writes : ** In that notable astcrism aKo of the sword of Orion 
where the ingenious Monsieur Hugens van Zulichem has disco- 
vere<l only three little stars in a cluster, I have, with a 36-foot 

g lass, without any aperture [diaphram] (the breadth of the gJas; 

eing some three inches and a ho If), discovered five, and the 
twinkling of divers others up and down in divers parts of that 
small milky cloud," Sir John Herschel, In the Memairs of the 
Royal Astronomical Society, vol. di. mentions that Sir Jame^ 
South had pointed out to him in the original M.S. journils of 
the Royal Society a note which runs thus : ** September 7, 1664 
Mr. Hooke ... the same relateth to have found those stars in 
Orion’s belt, which M. de Zulichem maketh but three to be 
five.” Prof. Holden made some special experiments in January, 
1S78, with the 26-inch refractor at Waahington, the aperture 
recced to $k inches, and arrived at the conclusion that if the 
fifth star were of the same brightnes' in i66a as at this time, it 
would not have been di'icovered by Hooke ; out, on the contrary, 
Mr, Burnham has brought together a number of cases in which 
^he fifth star has been seen recently with such an aperture. The 
^irh star was detected by Sir John Herschel in 1830, Of other 
» ars, suspected by several observers, Prof. Holden, during «x 
/ears’ observations of the nebula surrounding the tra;aeziuiii, has 
not discovered any trace. 

The Washington measures in 1877 were made in a dark field 
with the wires illuminated by a red-glass lamp ; those of 1878 were 
made with the fieH illuminated, and with black wires. Tm mean 
nesults of the two years* observations of the four prmoiMl stars, 
after a complete reduction, arc os follow, for the epoch io78'oi— 
Pudtlen- stance. Pjdtion. Distance. 

tih ... 311 7 *a '•* 13 '”^ ^ 95 37 '! -• ii75S 

otf ... 6 t 0*8 13*454 bd ... 32 577 *774 

... 342 18-4 ... 16773 299 2ro ... 19*364 

The (thtalned by S.>utb in 2B20. Stnive in 1836, 
liaponoflf m 1640, O.. Struve in 1870, Nobile in 1676, and 
Jedrajeurior for lojBf Ofc brought togetfaer for comparison in 
iProf. Hdtdeii’s papdr. 


Measures of the fifth and sixth stars in 1877*78, give the, 
posit ion.s and distances subjoined, for 1878^ : — 

oanda' ... 12125*2 ... 3*984 

oand^?' ... 32043*3 ... r6*S04 

and ^ ,. 353 8 0 ... 4**94 

In conduiion, Prof. Holden remarks : ** It appears that after 
making due allowance for the unavoid ible, acci ^en^al, and sys- 
tematic error®, the comparison of all our measures on the six 
stars of this system shows their pr ibable physical association,” 
The Comet. — During the last fortnight the in create in the 
brightness of the present conet appears not to have diflered 
sensibly from tliat ind cated by tbe:>ry. On May 21 It was 
hardly below 5' 5m. 

GEOGRAPHICAL NOTES 
At the Anniversary Meeting of the Royal Geographical 
Society on M onday, the medals were prese Ued, as we said some 
time ago they would be, to Dr, Nacntigal and Sir John Kirk. 
Mr. Francis Gabon gave some account of the progress of geogra- 
phical teaching in seno d-', which the Society endeavours to pro 
mote by holding examinations and the grant of medals;, &c. He 
quoted a pa'^.sage from the report of the examiner, Prof. H. N. 
Moseley : — “I have," Prof. Moseley says, “to congratulate the 
society on the good work effected by its annual award of school 
medils. As my exi3erience os an examiner in geography increases, 
the more I am convinced of its pre-eminent fitness as a subject 
of education, and the more I aeplore that it is almost entirely 
neglected as such in this country. Competent tcftcht-rs of the 
subject appear to be 9c.irce indeed, but it ia amply apj>arcnt from 
the society’s* examinations that most valuable results can l>e pro- 
duced by really able instructors." This was the fourteenth year 
in svhich these examinations had been held, and fifiy-six medals 
— four annually — had been awarded, while altogether ftinety- 
ekht boys had obtained hoiourable mention. Of fifty-two 
schools invited to compete, forty-one had sent up candidates. 
Among these the I.lveri o.d School had been distinguished, its 
scholars hiving gained medolj fifteen times ; while Dulwich had 
obtained eleven medals since 187?, and two in each of (he last 
thr.^e years. In the Scotch and Irish school'^ the b')y^ were 
younger than in the high .schools of this country, and that ac- 
counted, perhaps, f )T the fact that of five Scotch and seven Irish 
schools invited to compete, only two in each emntry hod ac- 
cepted the invitation. He regretted that the great schools of 
Rugby, Shrewsbui-y, King’s College Scho d, and St. Paul's 
School, London, had not yet sent competitor-. The president 
then review ed the progress of geography during the past year. 
He referred t» various eflbrls which were being made to train 
tho.se whi might have opportunities of pursuing geographical re- 
search. Sir Allen Young, the president stated, was busy^ttlng 
ready the u haler j 7 tf/i!',MfichJhe has hired, for the search (or Mf- 
Leigh Smith and hiy party, 

’We referred some weeks ago to the unusually early date at 
which ice appeared in the Atlantic thi< year ; the supply has 
gone on unceasingly since, and the Now York coireKpjndent of 
the states that the reports made by ships omlug west- 

ward read like accounts of Arctic exploration i : — One ship 
passed icebergs almost drily between May 7 and 17, in latituae 
43 deg., longitude 37 deg. Many were of immense liatCi and 
u ere visible for forty mllesi others were within arm’s length of 
the ship’b side. Arctic animals were scert tipo*i them, some 
living, and others skeletons. The Atlas liner Ailsa, from 
Aspinwall, report.? that in the middle of the afternoon of the 7th 
it was dark, and lights were necessary. Ten waterspouts were 
observed whirling in dangerous proximity to the ship. They 
were rendered vi ible by the lightning. The captain of her 
Majesty's ship Ttnedos reports that the ice U nearly solid iiiim 
Cape Breton to Neu-fonudland, and that two ocean steamers have 
been caught in it. The brigantine Reseue was completely crushed 
near Belle Isle, Hie crew, numbering seventy two^ took to the 
iee, althongh there was a heavy roiling swell tmrging among the 
floes. A perilous passage was mode by the steamship 
of Scotland, which has arrived ot Montreal She was amoQl 
the ice for nine days. The crew and passenger*, becoming des- 
perate, cut a passage through the ice, which was sometin^ 
meniy feet above the water. Another iship, the 
from Omnock, struck an Iceberg off Newfooodlahd on Mny li ' 
and sank instantly uitb her caffiin (Frew) and thirteen 
HeftV. of Fetermimn^s Contains n 

count, by Dr, Woeikof, of hN jditrney in Mexico |®d Ceftrt 
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Amcric&j a piper of much i»tere«t Konrad Jans on the 

ice caves of Ftain iti Horavla ; a short account, from the Ku^nui 
of Fetisoff; of the Jashil Kul or Kulduk Lake in Central Asia 
(40” 45' K,. Ttf* 42' £.) ; and some account of the Fiji Islands, 
to accompany an exceUent new map of the groap. 

Baron Kordenskjold has published the fir&t volume of the 
"Scientific Results of the 0 ga Expedition.*’ It covers 800 
pages with maps and tables, Msides the papers on the Aurora, 
of which we have already given an account, mere arc papers on 
^e Health of the Expedition, the Colour ^nse of the Cnukchis, 
on the Botanical Collections, Meteorological Observations, the 
Invertebrata of the Arctic Seas, and other matters, by the various 
members of the expedition. 

Messrs. Macmillan and Co. have publhhed a bix[>ciiny 
edition of Waterton's famous " Wanderings in South America,*’ 
with the biographical introduction and ex^anatory index of the 
Rev. J. G. Wood, and 100 illustration?. 

CaPT. Burton and Commander Cameron have returned to 
England from their visit to the West Coast of Africa. 

The Geological Society of Stockholm will send a party to 
Spitsbergen this summer for the geological survey of that island. 
Tlie two members selected for this object are the well-known 
geologut?, Dr. Nathorst and Baron de Geer, who will leave 
&Qnuielm on June i in the whaling smack Bjena for their 
destination. 


FOOD-PLANT IMPROVEMENT^ 

'T'HE food question may be divided into two parU. i. Its 
^ pruduciion (raw material). 2. Its preparation when pro- 
duced. It is my intention to consider the first part only — food 
production. This, again, seems naturally to divide itself into : 
I. Fb at -food. 2. Animal food. And again, 1 propose to 
^peak mainly of the first alone, alluding only incidentally to 
animal-food, upon which I will commence by making what 
remarks I have to make in order to clear the ground for the 
confsidcration of food, the subject upon which I have been 
invited to address you. The improvement effected in the pro- 
duction of animal-food by the careful breeding or long repeated 
selection of sheep, cattle, and swddc is so W'cll known as to 
render it quite unnecessary to occupy much of our time in its 
consideration ; I will only adduce one or two striking illustra- 
tions to show the kind of change W'bich has been thereby accom- 
plished. There is very strong ground for believing that the 
celebrated improved breed of shorthorn cattle is descended from 
a race originally black. Nowr black seems to have been in the 
eyes of all the best breeders of it a colour to be got rid of or 
wiped out, and this most certainly has been effected, for no 
single inatanoe of it is now to be found. The improvement in 
the outward form of the animals has been carried nlmo&t to the 
breeders* Ideal of perfection. These are external changes. 
Early in the history of shorthorns the breeders in Vorkshire 
made the production of milk their chief point, while those in 
rurhain saved for breeding purposes the progeny of those cows 
only which showed the greatest tendency to lay on meat, and 
the result U the "Improved Durham,” the pride and glory of 
the modern cattle show, but which are very poor milkers ; while 
the "York” shorthorn is synonymous with a cow specially 
productive of milk. ThcbC are internal changes effected in 
animals by selection. When we turn to plants what do we find ? 
The first' thing, and which is ajinarent to evei^yonc, is that each 
produces "miit after its kind.” But close olaervation shows 
something more than thip, vb. that, although each produces 
"af^ its kind,” nb two pldnts of any kind are absolutely alike. 
I speak not of inofeu^trositte*, of which the characteribtics are not 
heritable, but of that ever pment tendency throughout nature to 
variation, of which the hoitlcttltttrist has availed hiimelf. These 
yanatlottK, Of which we can vro!'t through the great principle of 
it^eritance are generally slight, so much so, indeed, as to be 
quite inappreciable by the dtotralned eye or hand, but they are, 
striking enc^iigh to one competent to objerve them, 
awl give a fatnlUar illustration of this. Nothing can well 
Rcem.mre auke to an ordinary pemon than the sheep composing 
but the knows thm all apart as 

if ••cH hod a name. To biin they ore no more “ all Just 
ten are the membera of hSs own fatnily. That these 
apperehtly so slighti can , be proctioally avaited of, 
V Faaer by Maier Haitwt at te 


the existing improved breeds of ^.heep prove beyond doubt. I 
have alrea^ said that no two plants are absolutely alike. Of 
any two, then, one must be (in the direction of the difforettce 
between them) superior to the other. This fact, coupled with 
the principle of inheritance, is the very key-note of all possible 
plant-improvement. But, it may be a.sked, do plantt offer 
opportunity of improvement by breeding equal to that presented 
by animals? Surely much greater. A cow or ewe produces at 
a birth one (or two) ottly---e. single grain of wheat has produced 
a plant, the ears upon which contained 8000 groins all capable 
of reproduction. Now we can plant all these, and or the 
resultant 8000 plants reserve only the best one of all to per- 
petuate the race, rejecting every other. Can anything approach- 
ing such a choice as this be afforded any breeder of cattle or 
sheep, no matter how extensive his herd or flock ? The advan- 
tage on the side of the wheat liecomes almost Infinite when it is 
considered that in tlie case of the above animals three years 
(instead of one) are required for each reproduction. 

Before giving a few exam])les of results already obtained in 
cereal development, I will mention analogous improvements ob- 
tained in vines and in beetroot cultivated for *tugar. Many 
years ago an old friend from Piedmont, having a rehitive a vine 

f rower in Italy, carried back with him from here a sufficient 
nowledge of my system of selection to enable him to explain 
its principle. -Some seven years after, ui^on my friend again 
visiting me, he told me that nis relative, knowing him to be in 
London, had written to ask him if he could arrange there for the 
dispo.val of his wine, and that he, without reading this letter 
through, at once replied in the affirmative. This he did, as he 
knew the small extent of his relative’s vineyard — some 12 acre*-’. 
"You may judge of my astonishment,” said this gentleman to 
me, "when upon reading his letter to the end, I found that he 
had, without having increased the extent of his vineyard, three 
times the quantity of wine he formerly produced, and ihis f imply 
tlm^ugh having followed the plan of selection I had tuggested 
to him,’* The cultivation of Wtroot for sugar i.s a very impor- 
tant one, and any increase in the jiercentage of sugar contained 
in it is of very high value. The foUouiog from Toronto, 
Canada, appeared in the Gardenit*s ChrOmeU and Agrk'uUnral 
Gazette of March 32, 1873, under the head of " Foreign Corre- 
spondence” "The most vital point, however, of the beetroot 
grower k the quality of the seed he uses ; when beets were first 
grown for mgar, 5 per cent of sugar was the amount obtainetl, 
now 15 per ctnt, is obtainable in favourable instances. This 
has been attained entirely by the improvement of the pedigree 
principle of the seed. The quality of richness in the root was 
attained by Vilmorin in the following manner t — Each root is a 
perfect plant, and therefore, in the examination of i ach root for 
the production of seed, the quality of it ha<l to be ascertained. 
For this purpose, Vilmorin had a set of most delicate mstrumenU 
made for the determination of specific gravity, and be found 
that the specific gravity was indicative or the sugar contained. 
The cups he used were no larger than a lady's thimble, and the 
saecharometer or measure of specific gravity equally small. The 
roots were first selected according to the best ordinary rule?, 
ihen a small portion of each root was punched out of it in such 
a part as to injure as little as possible its future growth ; the 
pieces were reduced to pulp, and the juice was extracted. All 
the roots which did not yield juice up to a certain standard were 
rejected, whilst thoSe which reached the standard were planted 
for seed ; the roots produced from this seed wwv found to be 
constantly increasing $H richness^ and a few years of the process 
produced the great percentage of siqjar which is now attained.” 
1 may here mention in reference to the foregoing that I had, $0 
long ago as 1860, come to the conclusion that vigour of vegetable 
growth was identicol with the power of supporting animal life, 
and that specific gravity was the measure of both. The difficulty 
of determining the specific gravity of a grain of wheat without 
impairing its vital vigour wa®, however, found insurmountable, 

I will now refer to results obtained in cereals by selection, 
taking wheat as the illustration. The chief points to attain arc 
vigour of growth, hardiness, productiveness, and quality, and 
these ImveWome as permanent chanicteristics of the pedigree 
cereals as are the good points of a thoroughbred animal, and 
reproduce themselves M surely. I begin with a report from near 
Perth, Western Australia, in 1862, nineteen years ago. " Tlie 
E^lish wheat sown b^ore I came, produced when 

drilled 29 bushels per acre i mid whm dibbled, 35 bushels per 
acre. Tlie averege crops about here are under ten ; ours were 
!rix; and our neighbours* opposite 4i bushels per acre. The 
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cur produced i 13 The greatest number of eur* 

on one * stool * was 72/^ And next I give the lest report received 
^ same 'wA^!at, from New Zealand, published in the Otago 
JMijf 3 »mis of June 3, i&Si : — ** We have been shown two 
^am^CB of wheat growit by Mz. M. C OrbeH, at Waikouaital, 
and we do not remember to have seen any to compare with them 
in this country. are known os WkHett'’s Pedigree wheat, 

Hunter’s White, and Original Ked, The yield exceeded any- 
thing ever grown in the district bef 01 e. Mr. Or bell sowed 
bushels upon one acre, and the yield was 72 bu.vhels (or nine 
f^uatters) of good marketable virheat. Many of the plants con- 
sisted. of over 90 eats, some of which contained os raajiy as 
130 grains each. Halletc’s Pedigree while Canadian oats, intro- 
duced by the same importers, have, wc understand, been culti- 
vated by Mr. Shannon, of Conical Hills Station, with the same 
sneoess as the wheat grown by Mr. Orbcll,” Thu^, after tS 
years (not without further selection, but the selection, having 
l>cen continued annually at Brighton throughout tbeiiUerval), the 
same wheat is found not only to have maintained, Imt to have 
further developed its vigour of growth, protlucing «>ver ** 90 ” 
ears (mstead of 72 ears) ui>on a plant, with 132 grains (instead 
of I r?) m an ear. In Kngland, 1876, 105 cars on a plant con- 
tained more than 8000 grains. (I'he average number of grains 
in an ordinary ear i.s 22 only.) From Kssex in tlie same year as 
the date of the report first given, a crop of the same wheat 
W'ss reported of 27 quarters on three acres, or nine quarters per 
acre, exactly tlie same quantity as that just given as obtained 
eighteen yms later in New Zcajand ! Can illnstration further go 
that there is no deterioration if only the selection be continued ? 
Hero is another exp rience in another year and country : — M. 
TitJhonnais, editor of La /Ceviu Agriuth (fe I* Attgietcrrc^, write^i 
October 9, 1865, from Brussieres, France — am now staying 
here, a large farm where your wheat is extensively cultivated. 
The average this last harvest was at the rate of seven quarters to 
the English acre ; the average of the other sorts in the same 
district did not exceed three quarters per acre.” 

Thus far as to vigour of growth and ivoductivene»s. I will 
now give cxaiuples of the other two points named, hardiness and 
quality. Kci>ort of tlte Ministei* of the Interior, Belgium : *'I 
continue to sow the varieties of wheat improved by Hallett, 
above all the * Red,’ and * Victoria ' white, lliese varieties are 
very hardy. During the winter 1875 and 1876 many of om- 
varieties of wheat have been derftroyed by frost. The Hallett 
Red has succes.sfuliy withstood the frost. It has been llic .'anie 
with the Victoria, On the other hand, the variety 'Galand' 
has been completely destroyed, not a single plant of it left. Wc 
have seen many fields of even our * little red ^variety, very hardy, 
which have greatly j-uffered.” Lastly, as an example of sustained 
quality, a report from Linlithgow, Scotland, dated November 
23, 1S78 : *'I have again, making now ten vears in succession, 
had the honour of topmng tlie Edinburgh market with your 
Hunter’s white wheat. I sent smue of your barley to Australia, 
and in a few years it spread and gave immense satisfaction.’' 
The pedigree cereals having been grown in upwards of forty 
different countries in Eurojic, Asia, Africa, America, and Aus- 
tralasia, it is, of course, impossible to give, in such a paper as 
this, any idea of how widely eictended has been the success of 
selection as exempUAed in them, l)ut I may mention that, in 
acknowledgement of that success, the Minister of Agriculture at 
St. Petersburg placed at my disposal the collection of all the 
agricultural colleges of Russia ; and the Minister for Hungary 
.'sent through the Austrian Embassy at Vienna, and published, a 
moat flattering communication showing results obtained by his 
Government by adopting my system. From Italy, Holland, 
Denmark, and Sweden, I have received similar acknowledg- 
ment?. The Government of the United States published my 
systm in csttenso in the report for 1874 ihe Department of 
Agriculture, Tne English Government, too, as will presently 
be seen, did me the honour to appropriate and apply my «3Mtcm 
in Indifu 

A very practical acknowledgement has been made by less dis- 
tingni^a persons at home. When I commenced my system, 
npw wearly twenty-five years ago, nothing had been done or 
attempted in the matter of the systematic improvement of food 
ploate. One searches the advertidng columns of the neu spapers 
of fhal day without finding any of those announcements with 
which tlrty now positively bristle, of seeds of all kinds, “of re* 
pcated selection,** of “the latest selection,** &c. But now 
many persons firms, supposed to be of the highest respecta- 
bility, and atoong them, as ts always the case, some whorkll- 


Cttkd my work 0.1 the outsat unhlushingly try to, identify. tkftir 
productions with my own, a sure aud certain ^idenne mat the 
reputation resulting from my system of selcttto has a wety, 
praotjeal value. 

In the case of the potato, next to tlie cereals in importance ai;, 
a food plant, I have also applied my system, starting every year* 
with a single tuber, the best of the ^ar (proved to have been so 
by its having been found to produce the best planth for now 
fourteen years. My main object here has been aosolutc freedom 
from disea.*ic, and these potatoes are now descended from a line 
of single tubers, each the beat plant of the year, and absolutely 
healthy ; and concurrently with the endeavour to wipe out aB 
hereditary tendency to disease, I have always kept in fall view 
the point of increasing productiveness. The result may be thus 
shortly stated. Dividing the first twelve years into three periods, 
the average number of tul tcrs upon the annual best plant selected 
was, for the first period of four years, 1 6 ; for the second period 
of four yeai>, 19 ; for the last period of four years, 27, or nearly 
double the number produced during the fir'St series of four years. 
And if, as 1 might very fairly have done, I had confined the first 
period to the first three years (instead of four), the last period 
would have shown an average of 27 tubeiv against 13 in the first 
period, or more than dnulde. Here, exactly as with the numl^er 
of grains in the ear of the cereals, we reiich in the last period of 
a long series of years a standard .altogether higher thaji in the 
first years of the series, and this tw matUt hmv im divide it inte 
**J>eriods.*' Tu the latter “periods’' of a scries of years the 
results vai*y according to hcason and circum dances ; but (except 
in a case of disaster) in iu> year of the last year of a series d& 
they drop hack to the standard of the earliest years I Can it pos- 
sibly be conceived that all this is mere chaucc or accident ? Is 
it not the fair conclusion, rather, that nature offers to m — nay, 
tempts us with-— on every side rewards for intelligent oiwervft- 
tiou, if w'e will only learn the lessons and avail oimselves of the 
variations which she prcHents to us ? 

1 Imvchbherto spoken of food plants only, of vines, beetroot, 
cereals, and potatoes, but in a Health Congress such as this, I 
may be permitted also to refer to plants destined for clolhiiig j 
of little, if of any, less importance than food to the health of 
mankind, I will take the cotton plant as an illu&tration. In 
the Thnes of Jndia^ November 6, 1869, an article beaded 
“Cotton Report” .say«? ; “The Colton Administration Report 
for the pa^t year concluded with an interesting’ notice of the 
experiments made Iftit season and of otheni which are now in 
progress in different pt»rh. of the Presidency, for growing cotton 
of an improved quality. To those who remember the condiir 
hions recorded by Mr. Walter Casael?, in 1862, in hus work 
prepared and printed on account of Government, It may seem 
strange that such experinjentB arc now^ undertaken at all, ITiese 
conclusions, drawn from the jmt history of cotton cultivation in 
Bombay, were (l) that ‘exotic cotton cannot be succeasfuRy 
culrivated on a large scale in Bombay Presidency, except in a 
limited portion of its southern districts’; (2) that * Indian 
cotton may be imprerved in clcafiliaess and somewhat reduced in 
cost, but the general characteristics of the staple will not be 
materiallv altered,’ Because lacs of rupees had been in a long 
coui-se or years expended in cutton exper ments, and these had 
resulted in a long list of failures, it seenriB to Imve been supposed 
that the utmost hmi been tried in vain, and that the question 
had been finally set at rest.” The article, having referred to 
Mr. Cnssel’s opinion that tlie failure of exotic cotton wH«i 
cultivated on a large utcale was due io the violence of the Indian 
season, continues thus;— “The climate of llindostan is, we 
admit, in nearly all that relates to cotton, very different to that 
of any but the most arid districts in our Northern Deccan col- 
]ector0}es. But U i? plainly a fallacy to attribute to cliinalic 
influence refiulls for which other causes con be found indepcndwit 
of the climate, and. unlike the climate, quite within ourcontfoL 
One of thefe causes is indicated m a Minute by the Goverixa^ oi 
Bomtoy, dated January i<?, 1869, in which hia ExeeUcnc^t 
attaobea great importance to the subject as one ‘ of vital 
to this Presideucy,’ remarks that UUe experiment. thalL We 
hitherto been made by the order of Goveriiment witK a view to 
impTDve^nts in the cultivatiott of cottd»^ do not appear to have 
been hitherto carried out with suffictent peteiriettoe^ar 
method. So that, in fact, as remarked in t^exepoiit befoee tia ^ the 
matter of Indian cotton improvemmUt weare yet hut emthaithstek* 
hold of oitr experience, but let us kfOfi that the tourte mM nowibd; 
distinctly mapped, and that we caved firom the task of W 
ginning oar experience again and agaiiL What is stillwoWt hot 
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m the Norl^-Wofitl’i^bviiicin; Acid Upper Indift, but m the 
more faipsoiired cotton our Presidency, Is an adequate 

terttijig and full outhenticetion of some inexpensive method of 
treatment or cultivation, which shall be equally ap|dicable to the 
, exotic, hybridi^edj tmd good li^igenous varieties, find which the 
ryoU thejtufiulvcs will be able to apprecialc alike undei* tlieir 
ITTC^nt iijiinple methods of tillage, or mider any Improved system 
I hey may eventually be induced to a<lopt. There its at last, we 
think, some i^ro^ipect of this being attained. The 

minute of his Excellency ^ggests more than simply a systematic 
method of operation in future ex^mrlmeiUs, It describes what is 
known at home as NalUtt^i pedi^'tf sysUm^ which consists in the 
selection by hand of the finest seed from each successive year ’a 
crop, and the annual reprod action of the plant only from such 
seed ; and it enjoins the adoption of this plan in experiments 
both With exotic and indigenous cotton, as the best means of 
acclimatising the one and improving the other. The advantage of 
this system appears ho very man i feat that the wonder seems to 
l>e that it has never yet been tried. A cultivator selecting the 
finest bolls lu his field of cotton, and putting them aside, extract- 
ing ftoin them at leisure the seed for his next sowing, is a thing 
that has never yet been heard of ; but the matter is so simple, so 
reasonable, that we have little doubt that the Bystem will be 
generidly adopted when the ryots come to be aermainted wdih it, 
and its advantages are explained to them.’’ Tlie some article 
then goes on to say i The pedigree system was begun last year 
indinerent parts of the Pre«ideucy, but" cannot be said to have 
yet had to any appreciable extent a trial, ns it is obvious that the 
effect of it can only be judged by the character of the produce of 
successive years. In the exj^riments now being conducted in 
accordance widi the plan sug^sted by His Excellency, there is 
yet unother element of sjucccss in the efiiciem character of the 
agency employed. The Cotton Departments are assisted in the 
work by four practical horticulturisU*, Messrs. Shearer, Stormont, 
Strachan, and Milne, who have been sent out to this country for 
the purpose by the Secretary of State, who, we believe, selected 
them from a number of applicants on the recommendation of 
Dr. Hooker, of the Botanical Gardciw at Kew,” 1 wrote to my 
friend Sir Joseph Hooker, who, in reply, says the men were sent 
out from Kew in 1869, but that he has no statement of the results 
beyond a new'Spaper cutting, stating that tlieir 8crvice.s were 
hi^ly approved of, adding, '‘cotton is coming down from the 
country much lictter in quality and in much larger quantities.*’ I 
therefore wrote to the India Oihee requesting to be fnrnUhcd 
with a copy of the Minute above referred to, and with informa- 
tintt os to the exact plan adopted and the results obtained. I 
can only suppose that there is ^ome difficulty in doing this, os, 
al^ough I stated that these particulars were required for the 
Congress this day, they have not yet reached me. 

Had the Government, when thus appropriating ru^d applying 
my system, done me the honour to consult me upon it, I should 
have pointed out that mere borticulturiAts, however skilful, 
would not (unaided) Ije likely to accomplish very much^ It 
appears that in Iidia there arc thirty differeut kinds of cotton 

f rown, in as many separated districts, for the Livcri>ool market, 
n each district the kind of cotton grown there is said to be that 
mewt suitable, and indeed the only kind that can be cultivated 
there with advantage. If this be so, then there must be thirty 
selectors -K)ne in each districli — in order to ijniu'ove to the utmost 
the cqtton most suitable to it. I do not {^dfess any si)ecial 
kuowletlge of the CTowth of cotton, but 1 know fomething of 
the growth trf wod, and I apprehend tlxat fineness, and length 
and strength of fibre are qualities equally desirable in both. I 
have seen a, buyer of wool, when blindfolded, tell by the touch 
(he age and sex of the animal from wliich the fleece in his hand 
came, and 1 have teated heyotid all possibility of doubt his 
ability to do tbis. 1 am told there are men in Liverpool who 
have an equal gift , in cotton, but tliat such men soon 

make their fortunes th?re. But thciw are exactly the men who 
are wanted Ftjr cotton selettors in India. The available differ* 
ence^ of plants are slight^ and when out of a number the selec 
tm ba» deduced the com]^t% plants to two or three, the differ- 
we lA venr slight inde^, But stfH very real. With many 
mtfetnat'pnints to tal^ Into account, I have occupied weeks in 
the final bt»t two plants, It is evident tiuit if there is 
ih selection, a sdectof, ignorant of the one thing 
p^dl^ree in the wrong direction, as the first Napo* 
lean dm mic^^<^ 4 y whwi his couscidptiom Itfft only those 
men wo, ^p6si<ible for soldiers to be progenttorK of 

me widi the result of the standard In the 


army having tO be lowerod by five inches. 1 must not, I sup- 
pose, be suriu'ifled if the Government has imperfectly understood 
my system when such a man as Mr. Darwin, in his Crobs and 
Self-fertilisation of PlmUs/’ can thu& write of it : — ‘'Loiseleur- 
Dcslongchamp (Les Ccr^alcfi) wob led l)y his obsertTitions to the 
extraordinary conclusion that the smaller grains of cereals pro- 
duced as fine plants as the larw. This conclusion is, however, 
contradicted by Major Halletrs great success in improving wheal 
by the selection of the finest grains,” Here finest evidently 
means largest ; but size of grain is not even an clement in my 
system of ‘jeleetion. 

If then \Kc can seize upon these variations in plants, and by 
means of the principle of inheidtaiKC, perpetuate, increase, and 
accumulate year by year the original variation in the desirexi 
direction, what a field does it ofHin to ns for increasing this 
world’s plant food ! And liow vast is this field compared with 
that presented l^y the food-producing animal«, su mere number 
probably not equal to the food- plants upon a single English 
farm ; for while these animals supply food for man alone, and 
for him only in part, plants may be said to almost wholly sup- 
port both them and man. Vast, indeed, may this field be 
called, for it includes not only the plants destined for food and 
clothing, but also every kind of plant which contributes to the 
welfare and happiness of mankind ; surely a field, then, worthy 
of any man's labour 1 

Since this paper was rend a Minute by HU Excellency, Sir 
Seymour Fit^crald, the Governor of Bombay, dated January 10, 
1868, has been sent to Major Hallctt by the direction of the 
Secretary of State for India, together with reports extending to 
1870 only. 

** In England ,! have had opportunities of seeing on my own 
land, and on the properties of other gentlemen, how much can 
be effected in the improvement of cereals by a continued atten- 
tion during successive years to the selection of the best seed only 
from crops of a common variety. The pedigree wheat, which 
bears the name of Mr, Hallett, a Suasex gentleman, is, in fact, 
a new variety which he has produced by the constant selection 
each year of the finest ears produced on his farm near Brighton, 
and by hia never permittiug any seed from small or inferior cars 
to be sown. None but the best ears selected by liand were act 
aside the first year for seed ; from the produce of these the beat 
were again in tlic same manner selected by hand, and this course 
was cojitinued for several succt-ssive years ; die final result was 
the introduction of Hallett’s Pedigree Wheat, which I have 
known in niy own experience to produce t crop nearly 50 per 
cent, more in quantity, and 50 per cent, more valuable m quality, 
than that produced from the best seed that could be purchased in 
the market, and this in the same field, under exactly the same 
circumstances, and with the same care taken in the cultivation. 

“ I believe the same result may probably be obtained if the 
Knme^process is adopted with our indigenous cotton. At any 
rate, I desire the experiment to be cardfilly mode, and will take 
care that funds are placed at the disposal of the Inspector-in- 
Chief for this pmpose, The experiment should be tried not only 
in different districts but in several parts of each district, and ti 
sufficient breadth should be sown in each case to ensure a fair 
and sathfectory trioL 

The I'mq^ector-in-Chief is, therefore, authorised to make the 
same expenments as those I have suggested as to the indigenous 
cotton — with all the exotic varieties he may receive — in the same 
manner and on the same scale. Even if they are not succe^pful 
to the extent and in the manner I anticipate, they Will serve to 
show us, if carefully continued for the next three or four yeofA, 
what are the exotic varieties of cotton w^hich we can with con- 
fidence encourage the cultivators in each district to adopt, as 
bsing best suited to the particular circumstances of their lands.” 

The following extract from Administration Report, Cotton 
Commissioners* Pepaitmhilt, for the year 1870-71, was received 
by Major Hallett on January 9, Major A. T. Moure, 

Acting Cotton Commissioner and Inspector in-Ckief, writes 
under date Bombay, October 31, 1871, on the advantages of 
“Selection”:--^ ^ 

** Taking cver^hing into consideration, I think the fact of the 
hcfltvicr yield-nliy more than double- -being in favour of the 
‘Tedigree,*jpei to show that ‘selection,* as desired by His 
Extdllency Sit, Be^our FiUgerald,. should be carefully curried 
out ; that the cultivators ahotild be supplied from the Govern- 
ment crops whh as ttiuch iseed aa possible, and at the same time* 
that the neto^lty for oelection should be earnestly pressed on 
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th«ir notice ; while the SupetiotendenU thcmselve®, by ca^ftpdly 
and steadily purauitifi the Bane pirtn year by year, by selecting 
from all their crops, and selecting from tnat selection, will 
be able apparently, if the present results may be relied on, to 
increase the woduction and fruitfulness of the plant, and in the 
course of a few seasons to estaVJish a veritable * redigrec Cotton,* 
as unlike iU parent as the ‘English thorough -br^,* with his 
lung stride and fine skin, is unlike the stock whence he originally 
*>prang. It remains for me to notice the avidity with which our 
surplus seed was purchased by the cultivators.. Mr, Wilkinsoti 
says this reed was sufficient for the requirements of two villages, 
and that the crop produced was an abundant one. He further 
add'll *1 was informed by the Patel of one of the villages that 
this seed had given great satisfaction ; yields being reported of 
96 lbs. to 150 lbs* cotton per acre, according to the amount of 
care in cultivation.* This gives an average of 123 lbs,, bull 
will only take 100 lbs. as the average product, and even then I 
find the figures loudly speaking in favour of carefully picked 
and selected seed. 

Per acre, 
lbs. 

Average yield of our Departmental seed ... 100 

Average yield for Kandeish 82^ 

Difference in favour of our i^eed 17^ 

or about 20 per cent 

If only this 20 per cent, could be established as the increased 
outturn, by the efforts of our Department, it would bring wealth 
to thousands, and unspeakable benefit to the Presidency gene- 
mlly. It w'ould represent an increaserl produce, valued at last 
year’s rates, of Rs. 26,365,979 « ;t2»636f597 iBj. orf. ; a result 
and a prise worth striving for, and, it would appear, possible of 
attainment 1 “ 
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sdme freshwater giW-bearing moUusca, byC, A, 

fmres of the rings of 8atum In the years 

1882, by £. S. Holden,-^ Interfcrence*pbeiiomenn in it uew 

form of refractometer, hj A. A. Micbmon.— Hew mlaelralit, 

monatite and monlte, with a notice of pyroclaahe, by C* tJ* 

Shepard. —Marine fauna of New England, by A, E, Vcrrill 

ymrnal 0/ the ErankHn Institute^ May. — On the several 
efnciencle& of the steam-engine, and on the condition of matrimum 
economy, by K. H. Thurston. — Ninety miles in sixty ndtmteSi 
liiy W. B. Le^Van, — Intonation of chime bells, by J. AV. 
Nystrom. — The Mears chlorination process, by W. U. Greene, 
Action of charcoal on a solution of gold chloride, by G. E. 
Ktenig. 

Builetin de VAcademit Royale des Sciences de Belgique^ 

— On the scuKations the author experiences in his eyes, by M. 
Plateau.— On a claim of priority, introduced in the Academy by 
M. E. Dewalque, regarding my note on the origin of Devonian 
limestone* of Belgium, by M, Dupont. — On the respiratory 
effects of excitation of the pneumogastric, by M, Henrj^n. — 
Various products obtained from fresh stocks of peony ; new 
reaction of salicylic acid, by M. Jorissen.^Rcpoits, 

Rmie Istiiuto Jjomhardo di Scimu e Letter e, Rmdiconti^ vot 
XV, fasc. vii. — The geology of the Parmaii Apennines, by A. Del 
Brnto, — The double qimu ratio transformation of space, «c. (con- 
cluded), by F,' F. Archieri. — On rational skew curves, by L. 
Weyr.— On the transformation of the co-ordinates in space, by 
F. Borletti. 

Fasc. vUi.— On a formula of Cauchy, concerning the develop- 
ment of functions in infinite products, by P, Caraaniga,— 
\Vhcth;r cemeteries may have an injurious influence on the 
jmblic health, by 1 ., Gabba — Remark.s on the subject, by C. 
Zucchi, and reply by L. Gabba 

Aeti delta R, Accadefnia dei Ltrtcei^ vol. vL, fasc. lo.— On 
some derivatives of citraconic acid, by Drs. Ciamician and 
Dennstedt. — Studie.s on fluoxysalts and fluosalts of molybdenum, 
by Signors Mauro and Panebianco,— Reports. 


Cambridge, — The election to the Professorship of Animal 
Morphology will take place on May 31. 

The Moderators and Examiners for the Mathematical Tripos 
have announced that togarithmic tables >\ill be provided for each 
of the candidotes during the examination. 

The mineralogical laboratory will be open to students during 
July and August. 

The proposed enlargement of the space available at the new’ 
inuscuni.s for Practical Morphology and Histology h to be at 
once proceeded w iih. 

Mr. W. H. Caldwell, B.A., Scholar of Gonville and Caius 
College, i.s approved as a Teacher of Comparative Anatomy 
w'lth vcfeicnce lo certificates for medical study. 

Dr. Anuing&on has been approved as a teacher of Medical 
Jurisprudence in the Medical School. 

The ijroposal to continue the opening of the Botanic Garden 
for three hours on Sundays to Members of the Senate accom- 
panied by their friends during the summer months, has met with 
wwrm oiqxjsition from some who consider that in this ca.se 
Sunday labour is imposed on other* for the selfish pleasures of a 
few. it has been pointed out that owing to the value of the 
contents of the garden it must always he watched, and it could 
not possibly be said that the proposed regulations will impose 
additional Sunday labour. The voting on this question takes 
place lo-day (asih), 

I.ONPOK. — Prof. Ray I,ank ester has been re appointed Pro- 
fessor of Zoology and Comparative Anatomy in University 
College, Ix>ndon. 


SCIENTIFIC SERIALS 

American Journal 0/ Seiencet May, — Photogniphs of the 
spectrum of the nelnila in Orion, by II. Draper.— Mean annual 
rainfall for diflerent countries of the globe, % A. WoeikoflT. — 
P^siolpgical optics, by W. L, Stevens.— Flood of the Con- 
Rarer va^ey, from the quaternary glacier, by J. D. 
Dana*— 'Rriuilian sp^mcnii of Martite, by O. A. Derby, — 
Method of determining the flexure oi a telescopic tube for all 
porftioiw of the inatrument^ by J. M. Scheeberle.— ^kes of 
meaceoiM diabase penetmting the bed of zinc ore at Franklin 
farnacc, by B. K, Emerson.— Occurrence of smaltit© in Colorado, 
by M. W. lies,— Conditions attending the geological descent of 
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Royal Society, May 4.—** On the Specific Resistance of 
By Lord Rayleigh, h.R.S., Professor of Experi* 
Cambridge, and Mr*. 


Mercury.' 

menial J'hysics in the Onivefsity of 
H. Sidgwick. 

The ol)servatioTis detailed in the paper were made with the 
view of re-deterniining the relation between the B.A. unit and 
the mercury u)nt of Siemens, i,i\ the resistance of a ctduinn of 
mernjry at o^ one metre in length, and one square millim. in 
section. 

According to Siemens’ experiments 

l mercury unit = 0^9536 B.A, units, 
and according to MattbiesHW and Hnckin, 

I mercury unit <=? 0*9619 B.A, units. 

The value resulting Irom our observations agrees pretty doiely 
with that of Siemens, AVe find — 

I mercury unit = 0*95418 B.A, units. 

Four tubes were used to contain the mercury^ of len^s vmy* 
ing from 87 to J94 centims* 'Ibe diameter of the three 
tulles was about I miilim., and that of the fourth abont 2 milUma, 
The final numbers obtained from the several fillings of the tnbea 
are as follows 

(■0-55386') 

0 - 954 ' a 

Tube 1 A 0*95424 ' 

0-95436 
10-95421 J 
(0-95389) 

Tube 11 }o’ 954 H( 

^ “ J 0-95437 ( 

( 0-95436 ) 

1 0-95424 ) 

o 95395 ( 
o'954»f) 

®* 9 s^i 

CotBUnii); die rekolt. of tbe preeent paper wtfh- ear 
mination of the B.A. nnSt {natnolate iiMa«»e.'WOj!etR^ ’ .V 
1 mercury unit » 0*94130 x i«» C.G.8, 


0-95416 


0 * 954*5 


0*95416 


o*9S4»7 
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Clittmical May iS.— ^Pr. Gilbert, | reeident, in the 

chair.— The foUowixij^ papers we«e read the precipitation 

of the alums by sodic earbonate, E. J. Mills and U. L. Barr* 
7^ enters mve determined the quantity of alumina precipi- 
tated in one hour from a solution of potash nlum containing i 
per cent, of sulphate of elumina by varying unaniities of sodium 
carbonate rolmion. The precipitation takes place in three stages ; 
in the firat no precipitation occurs— at the end of this .^tagc, the 
ratio is ]i molecule of aluminium sulphate to f of a molecule 
of sodiutti carbonate ; during the second stage j rr cipitation is 
continuous— at the cud of this stage about 4 the alumina 
is precipitated, the ratio, i molecule of the sulphate, to J mole* 
cule of the carbonate; at the end of the third stage the precipi- 
tation U complete, the ratio being i molecule of the sulphate to 
Y molecule of the carbonate. Similar results were obtained by 
precipitating pota^siochrome alum.— On rotary polari^iation by 
cheimcal stances under magnetic hifluencc, by W. H. Perkin. 
The author has determined and compared the power which 
various organic liquids have of rotating the plane or polarisation, 
vhen under the influence of an electro-magnet ; and he has cal- 
culated the rotary f>ow'er possessed by the columns of liquids, 
vhich would be formed, by the coixdensailon of unit-columns of 
their vapours, or, in other words, the rotary power poasessed by 
lengths pro))ortional to molecular weight. The numbers thus 
calculated clearly indicate that the mt lecular magnetic rotary 
power increase^ /an passu ^ with each increment of CTfj, — On 
the constitution of Amarin and Lophin, by F. R. |app and U. 
H. Robinson. By the action of parahydroxy-benzaklehydc upon 
bf aril in presence of ammonia, Itie authors prepared a substance 
having the formula of hydroxylophin, which by distillation with 
zinc dust furnished crystals resemohng in all respects the lophin 
prepared by Laurent, Fow nes, &c. I.ophin, tbei‘ef<»re, belongs 
to HUbner’s anhydrobase«, and is an anhydrobcnroyldiamido- 
stilbeue. 

Geological Society, May lo. — J, W. Hulke, F.R.S., pre- 
sident, in the chair.— Arthur I.eech w^as elected a Fellow, and 
Prof, L. RUtinteyer a Foreign Memb«r of the Society. — The 
following communications were read On the relations of 
Hyhccrinus^ Baeroo'inus^ and Hy'^ocystUes^ by P. llerlwrt Car- 
penter, M.A, Communicated by Prof. P. Martin Dmtcan, 
M.B,, F.K.S., V.P.G.S. — On the Mndreporaria of the inferior 
oolite of the neighbourhood of Cheltenham and Gloucester, by 
R. F, Tomes, F.G.S. — On the exploration of two caves in the 
neighbciui'hood of Tenby, by Ernci-t L. Jones. Communicated 
by Prof, W. Boyd Daw'kins, F.K.S., F.G.S. 7 he caveh noticed 
in this paper were that of Coygan, near Laugharn, partially 
described by Dr. Hicks m the Gfalogical Magazmt m 1867, and 
a cave known as Hoyle's Mouth, reported on to the British Asso- 
ciation in i860 by the Rev. Gilbert N. Smith. Both caves w-erc 
rock ^aauree, The Coygan cave had been a hyjena den, ns was 
#ho^n by the deposits of crushed bones and coprolites trodden 
down into a solid nia'55 by the passing of the animals. Beddes 
remains of hytena, it rurnisned tho.>e of horse, mammoth, 
tichorhine rhinoceros, elk, red deer, roe deer, reindeer cave bear, 
lion, Bos primigmius^ wolf, and ffx. The presence of 
hippopoumus was doubtful. Besides these animals, the pre- 
sence of Pa^molithic man in the cave was Indicated by acme cut 
bones, and by two flint-flakes evidently chipped by man. In 
the second cave, Hoyle'.s Mouth, the hyaena, the cave bear, &c., 
were wanting, the place of the Utter being taken by the com- 
mon brown bear, In one part, remaim of an old hearth w^cre 
found ; and the whole contents of the fi'^pure pointed to a Neo- 
lithic date. At one time tlw cave appears to have been used as 
a place of sepulture. — Note on the comparative specific gravities 
of molten and solidifled Ve uvian lavas, by H, T. Johnston- 
Lavis, F.G.S. From some experiments made on Vetuvian lava, 
Prof. Palmiert, in 1875, expressed the opinion that its st>ecific 
gravity, when molten, might be as high as 5 0, though when 
coolea It is only *7* ' author described the results of ex- 
pCiiroenUttade i^rPoGen her, 188 1, on some lava flowing across 
th^ .^rto del C^yillb. Favourable cirounvftances enabled him 
to gaiha bosltlcln alifdve a ihoUen htreem, the furface 

wi^s,^i^ed from radiation by the heated w all* of a 
Wmoh the lava had already formed by cooling of the 
On to w-ere droi 
tij^tiieoria i ihis ftemted or^ tl 


|d, from ahekht of 14 yard (a) 

. , _ surface until lost to view (tne 

jtieftiiS Ccnild be wat<^ yards or so)t fairly solid 

sWe vesicukt 1 this klowly ^ank, until after 

comjkct lava that 


loate dfitanoe It 
isenTd be in w: 


were a feiv rmall cavities : 


this sank rapidly# the molten rock welling up round it. The 
author consider^ that these experiments demonstrate that the 
cooled lava ix more dense than the moUen, and that the appa- 
rently contradictory results obtained by Prof. Palmierl were due 
to the fact that the surface of the stream, by loss of beat, had 
become viscid, to that the solid material floated, though of 
greater density. The author concluded by citing other con- 
firmatory evidence of his view, 

Entomolos^cal Society, May 3. — Mr. H, T, Stainton, 
F.R.S,, president, in the chair.— The president alluded to the 
intertst which the late Mr. C. Darwin, who was one of the 
original members of the Society, had always shown in entc- 
mology. — The Secretary read a communication from the Secre- 
tary or the Essex Field Club, relative to the scientific importance 
of Epping Forest being preserved in its natural condition un- 
impnwtdf* requesting the members to join in a Memorial to 
the Conservators to this effect, lest it should be converted into a 
mere park.— Exhibitions : Varieties of Fidonia atom aria and 
AnchoctlU pistacifta, by Mr. W, C. Boyd ; a male of Cryptus 
tiiila/orf by Mr. T. K. Billups; a hybrid between AntHcraa 
Perryi and Roy Hit by Mr, W. F. Kirby ; and a curious abnormal 
growth of the flowers of the ash (produced by a gall-mite), by 
Mbs Ormerod. Mr. E. A, Fitch called attention to a weiody 
spherical gall on ash keys, produced by a curmlionideons (?) 
larva. — Papers read : Further additions to Mr. Mashall's Cata- 
logue of British Ichnrumonid^t By Mr. J. B. Bridgman ; a con- 
tinuation of his synopsis of British Hymenoptera, by Mr. E. 
Saunders ; and on the supposed abnormal habits of certain 
M>cciefi of Eurytoffikht ^ group of the H> menopteroua family 
ChaJlcuiidiit by Prof. J. O. Wesiwood. 

Meteorological Society, May 17. — Mr. J. K. Laughton, 

E. R. A.S., president, in the chair. — Miss W. L. Hall, Mr, E. J. 
Pearson, Dr. J. R. Somerville, and Mr. \V. J. V. Vandenbergh 
were elected Fellows of the Society, — T he following papers were 
read :-^On the diurnal variation of wind and weather in their 
relation to Uobaric lines, by the Hon. Ralph Abercromby, 

F. M.S. By constructing synoptic charts at different hours of 
the same day, and by comparing the wind and weather records 
at ihe different hour-*, and examining their relation to mean 
curves of diurnnl variation, the author shows that the mean 
diurnal increase of the wind’s velocity is explained by the fact 
that for the same gradient there is more wind by day than there 
is by night. The mean diurnal veering of the wind is explained 
by the fact that in cyclones tlie wind is a little more incurved, 
and in anii cyclones a little more outcurved, by night than by 
day. The mean diurnal increase of the frequency or rain during 
the day hours is explained by the fact that in any given cyclone 
the area of rain is larger by day than by night The diurnal 
changes of every element are superimposed on the larger general 
changes, and are independent of each other. Great stress Is laid 
on this point, both os explaining ai‘d classifying many meteoro- 
logical questions, and us sim; lifying the \ roolem of weather 
forecasting. The author gives a simple hypothesis, from which 
it appears that the diurnal veering and increrse of rain follow as 
a natural consequence of the diurnal incease of velocity,— 
Mechanical conditions of storms, hurricanes, and cyclones, by 
W. F. Stanley, F.M.S. 

Sanitary Institute of Great Britain, May 17.— Animal 
General Meeting. — Prof. F. S, B. F. Dechaumont, M.D., 
F.R.S., in the chair, — A favourable report was presented by 
the council on the progress n ade by the Institute during the 
past year. The chairman gave an acfdress, and the officers for 
the ensuing year were elected, the President being His Grace 
the Duke of Northumberland, K.G,, and the trustees .Sir John 
Lubbock, Bart., D.C.L., F.R.S. , Dr. D. W. Richardson, 
F.R.S. , and Thomas Salt. 

Institution of Civil Engineera, May 16.— Sir Frederick 
Bramwell, vice-president, in the chair.— The first paper read was 
*<On the various Fystems of grinding wheat, and on the 
machlncB wed in coifn-mills” by Mr, W, Proctor Baker. — The 
second paper was on ** Modern Flour-mUling in England,” by 
Mr. Henry Sitnon.*— The third paper was cn “Roller-mills ai d 
miUing as practised at Budapest,” by Mr, W. B, Harding. 

Edinburgh 

Royal Eociaty, May 15,— Prof. Balfour, vice president, in 
the chair. Mr. Murray read an account of the explorationa 
which had been carried cut by Staff-Commander Tisardand him- 
self In the Fame Oannel during the summer of i88a In 



Mrratti ihefh^id "Utkfn a s»arie» c<f ftoui^iDfii 
»bd dfe^lfifa ^th the i 4 «^ t»f ie«tin^ ^tln|t1^b, of tbe tlMsoxy 
that a Iwrler stretched scroat Winbcn the North- West of Scot* 
land And the Faroe bank, eejwrtijig the cold and n^arm doep-soa 
arena which previous explomtidn had shown to exist in close 
contijguity to eneb other, In thta they had been quite succeaftful, 
liTovnig that diere was a nnirrow barrier bcparating the northern 
c dd area from the southern warm area. From the specimens of 
riK> obtained from the top of this ridge, they concluded that the 
ridge was in all probability an ancient moraine. The objects, 
anioud and otherwise, brought up from the bottom had been 
e^mined carefully by various scientific men, and the papei' con- 
i-isied in great part of tbeir report — sixteen in all, — Mr. E. 
‘Sang, in a short notice of the solar eclipse of May laid 
before the Society calculatious which so supplcmentetl for Edin- 
burgh the timel? and phases given in the !>*(iutiral Almanut as to 
uiahe the comparison between calculation and observation more 
accurate. Should the morning prove favourable for observation, 
he hoped to be able to lay before the Society the result of the 
comparison*'— Prof. Tail cominuniciited a paper by Mr. A. P, 
l oOurie, on a new secondary cell, with which he had made a long 
serhw of experiments. The cell consisted of two copper poles 
dipping into chloride of zinc, and v-as charged in the usual 
maimer by running n current through it. Zinc was deposited on 
the one pole, nnd cuprous cldoride was formed nt the other. 
Even with the small sized cells which were used, the results 
obtained were tolerably satisfactory. They differed gi'eatly from 
lof^s. however, being in this rcsjiect in no way superior to the 
other known forms of s^econdarv cclK. 

Paris 

Academy of Sciences, May 15. — M* Jamin in the chair.— 
The following papers were read Observations of mall planets 
with the great meridian instrument of Paris, Observatory during 
the first quarter of iiJ8a, by M, Mouchez. — New^ note on the 
project of formation, in Algeria and Tttni>ia, of a so-called 
interior sea, Viy M. Cosson, He brings forward % sertes of 
objections to line scheme. — Reply to M. Cosson's note, liy M. de 
Kesfteps.— M. Alph. Milne-Edwards presented, in his own name, 
the eccond volume of text, and vols ii, and iii, of plates (266 in 
number) of ** LTIbioire NatuareUc des Oiseaux dc Sladagascar.” 
*rhU rai.ses to 400 the number of plates of birds.— Spiraloid 
drama foe cables of equal resistance, by M, Haton de la 
(ioupilli^re. This relates to extraction from mines. The first 
part treats of the general properties of every system, of rigorous 
equilibrium, whatever the form of the cable (cylindrical from end 
to end, formed of successive cylindrical parts, conical, logarithmic, 
S:c.). In the second part, the general properties arrived at are 
employed to determine the drum of equilibrium in the case of the 
logarithmic cable, which rcprc'ients the exact form of equal 
resistance, .‘simple formula are furnished for the radii ot 
w'inding. — Synthesis of several organic compounds by me.'ins of 
dcctrolysU of water, of acid, alkaline, and alcoholic solutions 
with electrodes of carbon, by MM. Bartoli and Papasogli, 'fhey 
elect vilyscd distiUed water during about six weeks, using a 
strong battery (1200 D) the first two days, then 100 Bunsens 
lor ten day*;, then twenty Bunsens for thirty, the elcc- 
iroclcK being carbon. Mixed with the disaggregated carbon 
was found a dark matter, which they call because, 

in oxidation, it produces the acids of the benzocarlvmic 
series. Its other properties are described. Using alkaline 
solution.? (hydrates or carbonates) a?? electrolytes, the nudjons 
got a good deal of me! lie acid and very little mcllogen ; the 
reverse being Ae case where the electrolyte was acid.— On the 
Hspherical representation of Rurface.s, by M. Darboux. — On the 
condition^ of achromatism in phenomena of interference, by 
l^T. Hurion. He gives an exp^imcntol verification of a prin- 
ciple enumerated by M. Cornu. In a system of interference 
mnges from hetero^neous li^t giving a continuous spectrum, 
there i? always aw achromatic fringe wltich plays the part Of 
CfSntral friiige, and is found where the most intense raaktioas 
present a jnaximum or minhoaurn difference of phase. — Aperi* 

* odio .(^vottometer of MM. Duprez and d'Arsonval. lliis is for 
veiy carrents. Between the poles of a horse-shoe magnet 
fiflt vertically* i« a rectangular frame wound with fine wire, con- 
nected by two wires, of srlyer 6t copper, with a bent support 
abov^ aad an eksticalip below. Tlie«e wires, whose tension is 
regulated^ aroasdid to the frame, terwhieh they also 

br^ the cu^t. The vppee wire has a mirror at its Idvmr 
etid ; and i?wthke frame supported an iron to 


strengthen the magnetic fieM. 
t)f gmduhting galvanometers.- 


, Oh the of apwaih of the 

^ an eleClric cwmertoef, by M. Villaw. WJj«n a 
condenser is discharged-by making it produce one spat1c.or two, 
the length of the first is not equal to the sum of the of 

the others, and the sum of lengths of the sparks is iiot always 
constant, Small sparks have the effect of elottgfttin® another 
prfHluced at the same time in the circuit ; and this mHuettce 
grows with the charges of the condenser. It is connected with 
a .sensible diminution of the Interior disrcharge, and foCredse vif 
the exterior, — Existence of lithine and boidc acid in notable 
proportions in the waters of the Dead Sea, by M. Dluulafait* h\ 
a cubic centimetre there is enough lithine to dibtinctly show, at 
le.sst a thousand times, the st>ectfum of that substance. The 
baric acid can be practically rccagni^cd with the product of -a 
single cubic centimetre. The e facts (ccmlraiy to previous ideas) 
prove the marine origin of the Dead 8ea.— dn the laws of solu- 
bility of carbonic acid in water at high pressures, by M. Wro 
blewRki. The tempernture remaining constant, the cMifHcient of 
Saturn lion increases much less quickly than the pressure, while 
tending to a certain limit. The pres.sure remaining constant, the 
coefficient increa.ses when the temperature diminishes. — On the 
mechanism of putrid fermentation of protcic matters, by MM. 
Gautier and Etard. The ncid fermentation which arises in a 
few days is an epiphenomenou, not ncce sary, and not atfecting 
the albuminoid molecules.— On a case of isouicrism of bichloro- 
camphor, by M. Cazeueuve. — On purpurogalline, by MM. de 
Clermont and Chnufard. — On the dintorphjsm of stannic acid, by 
MM, l.evy and Ikmrgeoi^.— On chtonic poisoidnc by arsenic, by 
jMM, Caiilot de i'oricy and Eivmx C'ats receiving arsenic jn 
small doses from time to time, eat nwre, and fatten, for a time, 
showing every sign of good health ; but iiy .^nd ijye they grow 
lean, have dtarrhica, lose appetite, and become languid ; and 
they die in an ana?mic and lean state. The authors tlc.scribe the 
changes (fatty degeneration) m the lungs, and mcs'etiicric gan^ 
glions,— On a disease of early beans in the environs of Algwrs, 
by M, Prillicux. A parasitic champignon pr'oduces white wtiii* 
dmg-like tufts on the plant.— M. Laussedat said he hod seen 
Mercury with the naked eye on May n, at 8 p.m, 

Vienna 

Imperial Institute of Geology, April 18.— The following 
paper? were read C. Doelter, on pyroxenite, a proposal for the 
clasRification of the eruptive rocks.— V. Hllber, geological map- 
pings of Zolkicw and Kawa-Ruska (Gallipia). — Th. I^chs, which 
deposits ajc to be considered a? of deep-sea origin ? 

May 2 , — T. N. Wold rich, contributions to the fauna of the 
Istrian breccia. — R. Zuber, geological note? from the Carpathian 
Mountains of Eastern Gallicia. 
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CHARLES DARWIN^ 

III. 

T he influence which our great naturalist has exerted 
upon zoology is unquestionably greater than that 
which has been exerted by ?my other individual ; and as 
it depends on his generalisations much more than upon 
his particular researches, we may best do justice to it by 
taking a broad view of the effects of Darwinism on 
zoology, rather than by detailing those numberless facts 
which have been added to the science by the ever vigilant 
observations of Darwin. Nevertheless, we may begin 
our survey by enumerating the more important results of 
his purely zoological work, not so much because these 
have been rarely equalled by the work of any other zoolo- 
gist, as because we may thus give due prominence to the 
\ emarkable a ssociation of qualities which was presented 
by Mr. Darwin^s mind. This association of qualities was 
such that he was able fully to appreciate and successfully 
to cultivate every department and ramification of biologi- 
cal research — whether morphological, physiological, syste- 
matic, descriptive, or statistical— and at the same time to 
rise above the ntinntitc of these various branches, to take 
those commanding views of the whole range of nature 
and of natural knowledge which have produced so enor- 
mous a change upon our means of inquiry and our modes 
of thmight. No labourer in the field of science has ever 
plodded more patiently through masses of small detail ; 
no master-mind on the highest elevation of philosophy 
has ever grasped more world-transforming truth. 

Taking the purely Zoological work in historical order, 
we have first to consider the observations made during 
the voyage of the Beagle, These, however, are much too 
numerous and minute to admit here detailed. 

Among the most curious arc those relating to the scissor- 
beok bird, niata cattle, aeronaut spiders, upland geese, 
sense of sight and smell in vultures*; and among the most 
important are those relating to the geographical distribu- 
tion of species. The results obtained on the latter head 
are of peculiar interest, inasmuch as it was owing to them 
that Mr. Darwin was first led to entertain the idea of 
evolution. As displaying the dawn of this idea in his 
mind we may quote a passage or two from his ** Voyage 
of a Naturalist,” where these observations relating to 
distribution are given : — 

“These mountains (the Andes) have existed as a great 
barrier since the present races of animals have appeared, 
and therefore, unless we suppose the same species to have 
been cresUed in two different places, we ought not to 
expect any closer similarity between the organic beings 
on the opposite sides of the Andes, than on the opposite 
shores of the ocean,'* 

“ The natural history of these islands (of the Galapagos 
Archipelago) is eminently curious, and well deserves 
attentlfm. Most of the organic productions are Aboriginal 
creations^ fstmd nowhere else ; there is even s diflference 
between the ihhabitanu of the dififereot islands ; yet all 
show a marked relationship with those of America^ though 
separated from that continent by an open space of ocean, 
between 500 and 600 miles in width. The archipelago is 
a Uttte world within itself, or rather a satelUte attached 

’ Coacimi«d from p. 75. 
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to America, whence it has derived a few stray colonists, 
and has received the general character of its indigenous 
productions. Considering the small size of the islands, we 
feel astonished at the number of their aboriginal beings, 
and at their confined range. Seeing every height crowned 
with its crater, and the boundaries of most of the lava- 
streams still distinct, we are led to believe that within a 
period, geologically recent, the unbroken ocean was here 
spread out. Hence, both in space and time, we seem to 
be brought somewhat near to that fact — that mystery of 
mysteries — the first appearance of new beings on this 
earth.** 

Next in order of time we have to notice the Monograph 
of the Cirripedia. This immensely elaborate work was 
published by the Ray Society in two volumes, comprising 
together over iocx> large octavo pages, and 40 plates. 
These massive books (which were respectively published 
in 1851 and 1854) convey the results of several years of 
devoted inquiry, and are particularly interesting, not only 
on account of the intrinsic value of the work, but also 
because they show that Mr. Darwin’s powers of research 
were not less remarkable in the direction of purely ana- 
tomical investigation than they were in that of physio- 
logical experiment and philosophical generalisation. No 
one can ever glance through this memoir without per- 
ceiving that if it had stood alone it would have placed its 
author in the very first rank as a morphological investi- 
gator. The prodigious number and minute accuracy of 
his dissections, the exhaustive detail with which he worked 
out every branch of his subject— sparing no pains in pro- 
curing every species that it was po.ssiblc to procure, in 
collecting all the known facts relating to the geographical 
and geological distribution of the group, in tracing all the 
complicated history of the metamorphoses presented by 
the individuals of the sundry species, in disentangling the 
problem of the homologies of these perplexing animals, 
&c. — all combine to show that had Mr. Darwin chosen to 
devote himself to a life of purely morphological work, his 
name would probably have been second to none in that 
department of biology. We have to thank his native 
sagacity that such was not his choice. Valuable as with- 
out any question arc the results of the great anatomical 
research which we are considering, we cannot peruse 
these thousand pages of closely written detail without 
feeling that for a man of Mr. Darnin’ s exceptional 
powers even such results are too dearly bought by the 
expenditure of time required for obtaining them. We 
cannot, indeed, be sorry that he engaged upon and com- 
pleted this solid piece of morphological work, because it 
now stands as a monument to his great ability in this 
direction of inquiry ; but at the same time we feel sin- 
cerely glad that the conspicuous success which attended 
the exercise of such ability in this instance did not betray 
him into other undertakings of the same kind. Such 
undertakings may suitably be left to establish the fame of 
great though lesser men ; it would have been a calamit)'- 
in the history of our race if Charles Darwin had been 
tempted by his own ability to become a comparative 
anatomist. 

But a« we have said— «nd we repeat it lest there should 
be any possibility of misstating what we mean — the 
results which attended this laborious inquiry were of the 
highest importance to comparative anatomy, and of the 
highest interest to omqparative anatomists. The limits of 
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this article do not admit of our giving a summary of these 
resultSi so we shall only allude to the one which is most 
important. This is the discovery of the Complcmental 
Males.” The manner in which this discovery was made 
in its entirety is of interest, as showing the importance of 
remembering apparently insignificant observations which 
may happen to be incidentally made during the progress 
of a research. For Mr. Darwin wTites ; — 

“ When first dissecting Scalpellum vulgare^ I was sur- 
prised at the almost constant presence of one or more 
very minute parasites, on the margins of both scuta, close 
to the umbones, I carelessly dissected one or two speci- 
mens, and concluded that they belonged to some new 
class or order amongst the ar tic u lata, but did not at the 
time even conjecture that they were cirripeds. Many 
months afterwards, when 1 had seen in Ibla that an 
hermaphrodite could have a compJejnental male, I remem- 
bered that 1 had been surprised at the small sire of the 
vesiculas scminales in the hermaphrodite 5 . vtilgare^ so 
that J resolved to look with care at these parasites ; on 
doing so I now discovered that they were Cirripedcs, for 
J found that they adhered bv cement, and were furnished 
with prehensile antennx, which latter, 1 observed with 
astonishment, agreed in every minute character, and in 
size, with those of vu/gure, I also found that these 
parasites were destitute of a mouth and stomach ; that 
c'onsecjuently they were short-lived, but that they reached 
maturity ; and that all were males. Subsequently five 
otlier species of the genus Scalpellum were found to pre- 
sent more or less closely analogous phenomena. These 
facts, together with those given under Ibla (and had it 
not been for this latter genus, I never probably should 
have struck on the right line in my investigation), appear 
sufficient to justify me in provisionally considering the 
truly wonderful parasites of the several species of Scal- 
pellum, as Males and Complcmental Males ” (vol. i, pp. 
292 - 3 ). 

The remarkable phenomena of sexuality in these ani- 
mals is summed up thus : — 

The simple fact of the diversity in the sexual relations, 
displayed within the limits of the genera Ibla and Scal- 
pellum, appears to me eminently curious. We have (i) 
a female, with a male for rarely two) permanently attached 
to her, protected by her, and nourished by any minute 
animals which may enter her sac ; (2) a female, with 
successive pairs of short-hved males, destitute of mouth 
and stomach, inhabiting the pouches formed on the under 
sides of her two valves ; (3) an hermaphrodite, with from 
one or two, up to five or six similar short-lived males 
without mouth or stomach, attached lo one particular spot 
on each side of the orifice of the capitulum ; and (4) her- 
maphrodites, with occasionally one, two, or three males, 
capable of seizing and devouring their prey in the ordinary 
Cirri pedal method, attached to two parts of the capitulum, 
in both cases being protected by the closing of the 
scuta.*^ 

With reference to these Complemental Males (so 
called ** to show that they do not pair with a female, but 
with a bisexual individual”) Mr. Darwin further observes: 

Nothing strictly analogous is known in ithe animal 
kingdom; but amongst plants, in the Linnean class, 
Polygamja, closely similar instances abound ; ” and also 
that in the series of facts now given we have one curious 
illustration more to the many already known, how 
gradually nature changes from one condition to the other, 
in this case from bisexuality to unisexuality (ii. 39). 

Lastly, to give only one other quotation from this work, 
he writes : — 

^‘As 1 am summing up the singularity of the pheno- 


mena here presented, 1 will allude to the marvellous 
assemblage of beings seen by me within the sac of an 
Itia quaarivalviSj namely, an old and young male, both 
minute, worm-like, destitute of a capitulum, with a great 
mouth and rudimentary thorax and limbs, attach^ to 
(each other and to the hermaphrodite, which latter is 
utterly different in appearance and structure ; secondly, 
the four or five free, boat-shaped larvae, with their curious 
prehensile antenntc, two great compound eyes, no mouth, 
and six natatory legs ; and lastly, several hundreds of ^e 
larvaj, in their first stage of development, globular, with 
horn-shaped projections on their carapaces, minute single 
eyes, filiform aniennee, probosciform mouths, and only 
three pairs of natatory legs. What diverse beings, with 
scarcely anything in common, and yet all belonging to 
the same species ! ” (i. 293). 

Scattered through the C^rigin of Species,” the Vari- 
ation of Plants and Animals under Domestication,” and 
the “ Descent of Man,” we meet with many purely zoolo- 
gical observations of much interest and importance as 
such, or apart from their bearing on the general principles 
and arguments for the illustration or fortification of which 
they are introduced. In this connection we may particu- 
larly allude to the chapters on Variability, Hybridism, 
and Geographical Distribution — chaj.ters which contain 
such a large number of new facts, as well as new group- 
ings of old ones, that we cannot undertake to epitomise 
them in a resume of Mr. Darwin^ s work so brief as the 
present. Nor should we forget to mention in the present 
connection his experimental proof of the manner in 
which bees make their hexagonal cells, and of the im- 
portant part played in the economy of nature by 
earthworms. Moreover, the hypothesis of sexual selec- 
tion necessitated the collection of a large body of facts 
relating to the ornamentation of ail classes of animals^ 
from insects and Crustacea upwards ; and whatever we 
may think about the stability of the hypothesis, there 
can be no question, from a zoological point of view, con- 
cerning the value of this collection as such. 

But without waiting to consider farther the purely 
zoological results presented by the work before us, we 
must turn to consider the effects of this work upon zoolo- 
gical science itself. And here we approach the true 
magnitude of Darwin as a zoologist. Of very few men 
in the history of our race can it be said that they not 
only enlarged science, but changed it— not only added 
facts to the growing structure of natural knowledge, but 
profoundly modified the basal conceptions upon which 
the whole structure rested ; and of no one can this be 
said with more truth than it can be said of Darwin. For 
although it is the case that the idea of evolution had 
occurred to other minds — in two or three instances with 
all the force of full conviction— it is no less certainly the 
ease that the idea proved barren. Why did it prove so ? 
Because it had never before been fertilised by the idea 
of natural selection. To demonsti-ate, or to render suffi- 
ciently probable by inference the fact of evolution (for 
direct observation of the process is from the nature of 
the case impossible) required some reasonable suggestion 
as to the c^use of evolution, such as is supplied by the 
theory of natural selection ; and when once this suggesi^n 
was forthcoming, it mattered little whether it was con- 
sidered as propounding the only, the chief, or but a AiA- 
ordinate cause ; all that was needed to recommend the 
evidence of evolution to the judgment of science was lie 
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discovery of soma cause ^’hich could be reasonably re- 
garded as not incommensurate ivith somo of the effects 
ascribed to it, And^ unlike the desperate though most 
laudable gropings of Lamarck, the simple solution fur- 
nished by Darwin was precisely what was required to 
give a locus standi to the evidence of descent. 

But we should form a very inadequate estimate of the 
services rendered to science by Mr, Darwin if we were 
to stop here. The few general facts out of which the 
theory of evolution by natural selection is formed — viz. 
struggle for existence, survival of the fittest, and heredity 
—were all previously well-known facts ; and we may not 
unreasonably feel astonished that so apparently obvious 
a combination of them as that which occurred to Mr. 
Darwin should have occurred to no one else, with the 
single exception of Mr. Wallace, The fact that it did not 
do so is most fortunate in two respects — first, because it 
gave Mr. Darwin the opportunity of pondering upon the 
subject ah inittOy and next because it gave the world an 
opportunity of witnessing the disinterested unselfishness 
which has been so signally and so consistently displayed 
by both these English naturalists. But the greatness of 
Mr. Darwin as the reformer of biology is not to be esti- 
mated by the fact that he conceived the idea of natural 
selection ; his claim to everlasting memory rests upon 
the many years of devoted labour whereby he tested this 
idea in all conceivable ways — amassing facts from every 
department of science, balancing evidence with the 
soundest judgment, shirking no difficulty, and at last 
astonishing the world as with a revelation by publishing 
the completed proof of evolution. Indeed, so colossal is 
Mr. Darwin^s greatness in this respect, that we doubt 
whethet there ever was a man so well fitted to undertake 
the work which he has so successfully accomplished. 
For this work required not merely yast and varied know- 
ledge of many provinces of science/ and the very excep- 
tional powers of judgment which Mr. Darwin possessed, 
but also the patience to labour for many years at a great 
generalisation, the honest candour which rendered the 
author his own best critic, and last, though perhaps not 
least, the magnanimous simplicity of character which, in 
rising above all petty and personal feelings, delivered a 
thought-reversing doctrine to mankind, with as little dis- 
turbance as possible of the deeply- rooted sentiments of 
the age. In the chapter of accidents, therefore, it is a 
singularly fortunate coincidence that Mr. Darwin was the 
man to whom the idea of natural selection occurred ; for 
although in a generation or two the truth of evolution might 
have become more and more forced upon the belief of 
science, and with it the acceptance of natural selection as 
an operating cause, in our own generation this could only 
have been accom^shed in the way that it was accom- 
plished ; we required one such exceptional mind as that 
of Darwin to focus the facts, and to show the method. 

It seems almost needless to turn from this aspect of 
our subject to enlarge upon the influence which a general 
acceptance of the theory of descent has had upon biology. 
We do not state the case too strongly when we say that 
this has been the influence which has created organisation 
but of confusion, brought the dry bones to life, and made 
nil the pieviotwly dissociated facts of science stand up as 
an oaoe^ing great army. Let any one teen to the eloquent 
prophecy with which the pages of the " Origin of Species*' 


terminate — a prophecy which sets forth in order the trans- 
forming effect that the doctrine of evolution would in 
the future exert upon every department of biology— and 
he may rejoice to think that Mr. Darwin himself lived to 
see every word of that prophecy fulfilled. For where is now 
tbe^^systematist . . . incessantly haunted by the shadowy 
doubt whether this or that form be a true species’"? 
And has it not proved true that the other and more 
general departments of natural history will rise greatly in 
interest— that the terms used by naturalists, of affinity, 
relationship, community of type, paternity, morphology, 
adaptive characters, rudimentary and aborted organs, 
&c., will cease to be metaphorical, and will have a 
plain signification ? ” Do we not indeed begin to feel that 
we no longer look at an organic being as a savage looks 
at a ship, as something wholly beyond his comprehen- 
sion ; and when we regard every production of nature as 
one which has had a Jong history, when we contemplate 
every complete structure and instinct as the summing up 
of many contrivances, each useful to the possessor, in the 
same way as any great mechanical invention is the 
summing up of the labour, the experience, the reason, and 
even the blunders of numerous workmen, when we thus 
view each organic being,” may we not now all say with 
Darwin, ** How far more interesting — I speak from ex- 
perience-does the study of natural history become?'" 
And may we not now all see that “ a grand and almost 
untrodden field of inquiry on the laws of variation, on 
correlation, on the effects of use and disuse, on the direct 
action of external conditions ” l(as been opened up ; that 
our classifications, haz^c become *‘asfar as they can be 
made so, genealogies, and truly give what may be called a 
place of creation ; *' that rules of classifying do become 
simpler when we have a definite object in view ; ” and 
that “aberrant species, which may fancifully be called 
living fossils," actually arc of service in supplying a 
picture of ancient fornts of life ? " And again, must we 
not agree that “ when wc can feel assured that all the 
individuals of the same species and all the closely-allied 
species of most genera, have, within a not very remote 
period, descended from one parent, and have migrated 
from some one birth-place ; and when we better know the 
many means of migration, then, by the light which 
geology now throws, and will continue to llirow, on 
former changes of climate and of the level of the land, we 
shall surely be able to trace in an admirable manner 
the former migrations of the inhabitants of the whole 
world?” And who is now able to question that “ by com- 
paring the differences between the inhabitants of the sea 
on the opposite sides of a continent, and of the various 
inhabitants on that continent in relation to their apparent 
means of migration, some light can be thrown on ancient 
geography ? " Or, if we turn to “ the noble science of 
geology,” do we not see that we arc beginning “ to gauge 
with some security the duration of intervals by a com- 
.parison of the preceding and succeeding forms of life?^ 
And last, though not least, have we not found this one 
short sentence so charged with meaiiing that a new and 
extensive science, second in importance to none, may be 
almost said to have grown out of what it states : — ** Em- 
bryology will often reveal to us the structure, in some 
degree obscured, of the prototypes ? 

If tbe progress of science during the last two-and- 
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twenty yea is has in so astonishing a measure verified the 
prophecy of the “Origin of Species/’ surely, in conclu- 
sion, we are more than ever constrained to agree with the 
sentiments expressed by its closing words: — “When I 
view all beings, not as special creations, but as the lineal 
descendants of some few beings which lived long before 
the first bed of the Cambrian system was deposited, they 
seem to me to become ennobled. . . . There is grandeur 
in this view of life, with its several powers, having been 
originally breathed by the Creator into a few forms nr 
into one ; and that, whilst this planet has gone cycling on 
according to the fixed law of gravity, from so simple a 
beginning endless forms most beautiful and most wonder- 
ful have been, and are being evolved/’ 

( To be cofttiPiued.) 


KCLIPSE NOTES^ 

in. 

eclipse of 1S82 is now over, and it is not too 
J- much to say that the observations have been most 
successful. Much more work has apparently been done 
in former eclipses, hut it has been of a far more general 
nature, and, as the old saw lias it, dolus latet in geueraiibus. 
This year the work has put on very much more of a quan- 
titative look, and each observation therefore more or less 
means a real step in adv.ance. And indeed the time had 
come when this should be so, for day by day the quantity 
of laboratory work done which can be more or less com- 
pared with eclipse observations is increasing, and in the 
case of general observations either in one case or the other 
comparisons are impossible. 1 have taken many prior 
occasions of insisting upon this point ; but perhaps the 
reason why this principle has been so generally acted 
upon on the present occasion has been a capital example 
set to future eclipse parties. Some days before the 
eclipse there was a regular Congress of the leaders of the 
different expeditions and the chief observers, held under 
the presidency of Mahmoud Pacha, the astronomer at 
Cairo, and not only was the general plan of observations 
agreed upon but the necessity of a limited field of inquiry 
was generally acknowledged ; hence at the moment of.the 
eclip'se each worker had only a limited part of the spec- 
trum to study, and the instrument to be employed what- 
ever its form, and there were many forms employed, was 
carefully prepared for this part, and this part only, before 
totality. 

In the way of dispersion, MM. Thollon and Trdpied 
outdistanced all their confri^res^ as each had the most 
powerful form of Thollon spectroscope yet constructed. 
The dispersion in this instrument is about the same as 
that given by a Rutherfurd grating (of 17,000 lines to the 
inch) in the third order, with this important difference, 
that the quantity of light is much greater, so that a spec- 
trum can be much better observed. With these spectro- 
scopes, object-glasses of 9 inches aperture, and siderostats 
of a simple altazimuth focus were employed. All the 
other spectroscopic arrangements, whether for eye or 
photography, were mounted on equatorial stands. The 
instruments employed for exposing the rapid plates, which 
recent progress in photographic science has placed in the 
hands of the astronomers, were perhaps the most compli- 
cated Thus we had a camera with large lens some 5 feet 
focus ; on this a sUtless spectroscope of the Fraunhofer 

« Continufifl from p. sa- 
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form, similar to that employed in Siam in 1875, bat with 
a prism of greater angle in front of the object*glass 
then a tele-spectroscopic camera of small dispersion with 
small image of the sun in the slit, and last of all an 
ordinary camera of small focus. 

Perhaps before I go further it will he convenient to 
give a collective note agreed upon in a second congress 
held two hours after the eclipse. This will show the 
j^ateral opinion as to the general results. 

Unprecedented facilities aiforded by Eg)''ptian Govern- 
ment for observation of the eclipse. The plan carried 
out was agreed upon by the members ot the English, 
French, and Italian expeditions. The accord among the 
results is very satisfactory. Photographs of the corona 
and of its complete spectrum were obtained by Schuster on 
Abney’s plates, H and K being the most intense lines. A 
study of the red end of the spectrum of the corona and 
prominences was made by Tacchini. A comet which was 
very near the sun, and a very striking object, was photo- 
graphed and observed with the naked eye. Bright lines 
were observed before and after totality of different heights 
by Lockyer, and with intensities differing from the Fraun- 
hofer lines by Lockyer and Trdpied. An absolute deter- 
mination of the place of the coronal line at 1474, Of 
Kirchhoff’s scale, was made by Thollon and Tr<?pied. The 
absence of dark lines in the corona spectrum was noted 
by Tacchini and Thollon with very different dispersions. 
Many bright lines in the violet were observed in the spec- 
trum of corona by Thollon, and were photographed by 
Schuster. Hydrogen and coronal lines studied in grating 
spectroscope by ruiseux, and in direct-vision prism by 
Thollon. Rings observed with grating by Lockyer, first, 
second and third orders. Continuous spectrum relatively 
fainter than in 1878, and stronger than in 1871, Intensi- 
fication of absorption observed in group A at the edge of 
the moon by Trdpied and Thollon. 

“ Lockykr, Tacchini, Thoux:>n.” 

Having given the collective note, I may be permitted to 
refer first to those observations which specially bear upon 
the matter dwelt upon in these notes— observations 
touching the bright lines seen before and at the moment 
of totality. 

The importance of this part of the work arises from 
the following considerations ; — If there be a layer of a 
certain height, by the absorption of which the lines of 
Fraunhofer are reversed, the lines visible under the stated 
conditions during eclipses will all be of the same height, 
and their intensities will all be those of the Fraunhofer 
lines ; if, on the contrary, the reversing layer is a myth, 
as I believe it to be from a consideration of all the pro- 
minence and spot work done up to the present time, the 
lines will not be all of the same height, and the intensi- 
ties will widely differ from those of the general spectrum 
of the sun, for the following reasons 

As explained in my first batch of notes, it is most 
probable that the solar spectrum is built up of the ab- 
sorption of different layers, and not of one, thus— 



A, B, C, layers. 

A, layer neatest the sun, and therefore hottest, an4 
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therefore probably best represented in prominence-spec- 
trum* B and C, layers further from the sun, and there- 
fore cooler, and therefore probably best represented in 
spot-Bpectrum. 

If this be so, whenVe can sec the lines of these layers 
we shall see something like this — 



The lines of A— the hottest layer— will be brightest 
and shortest. 

The lines of the next cooler layer— will be less bright 
and longer, and will also go down to the sun, on account 
of the part of the layer at IJ, although it is unrepresented 
at A, along the section X — Y. 

And so on with C. 

In an eclipse we have a condition in which the atmo- 
spheric light is gradually withdrawn. The lines should 
appear, therefore, in the order of their lengths ; that is, 
the line which turns out to be longest should be the last 
to appear, and this is a magnificent proof that the sub- 
stance which produces the line does not extend down to 
the sun, for if it did it should be brightest at bottom, and 
should at first appear as a short line. 

Now what were the facts ? Dealing with the region 
between F and by and not all of that, and especially with 
the three iron lines 1 have so often mentioned, this was 
the order of appearance— 

May 17, 8.18 a.m., saw F and Ti vtry short. 

(Ti meaning the single iron line of the three a.9233 
so constantly seen by Tacchini in prominences). 

8.19 ... F H- T, -f 4933 short. 

8.20 ... h' + Tj -f 4933 + b long. 

8.23 F + Ti + 4933 + + Ty short. 

(T2 meaning a high temperature iron line at w/ 501 76, 
cottstaptly seen by Tacchini with 49233). 

At this time the darkness sensibly decreased, and then 
for the first time several long thin lines suddenly burst 
out. 

8.33.30 : Single iron line at 49565, and double at 4918 
and 49195 and line at 49325, the last three being the 
longest Other long lines made their appearance, but 
their positions were not absolutely determined 

Totality was announced at 8h. asm. 42s., and it was 
arranged that I should then change my instrument. I 
fancy the signal was given little too soon, for when 1 
went to my 3^ telescope to study the structure of the 
corona the cross wires were still some distance from the 

at which the sun disappeared ; but be this as it 
may, 1 missed the Hash, but this was unimportant, the . 
teal work was done. Still this is a point so crucial that 
we ought not to be satisfied till sd) these changes, even 
Indudiitg iht Haah, have been photographed on a moving 
photogiaphic. plate, an idea which struck me too late for ' 
itdUaaBoh. during present eclipse. 

aa to structure of the corona. Again the 


predictions were fulfilled ; we were in presence of a repe- 
tition of the eclipse of 1871 ; everything special to that 
of 1878 had disappeared. There was absolutely no struc- 
ture near cither pole. I was using the same telescope as 
in 1878, when this feature was so marked, so there can 
be no mistake on this point. The filamentous character 
of the streamers, a marked feature in 1871, was however 
not so decided. 

As with the structure so with the ring spectrum. The 
rings so bright in 1871, so conspicuously absent in 1878, 
were again visible, but with a Rutherfurd grating they 
were not so obvious as I at all events expected to find 
them. As seen at mid-eclipse, 1474 was the faintest ring, 
and C the brightest. 

With regard to the spectrum of the corona as seen with 
an ordinary tele-spectroscope, arranged to give as much 
light as possible, I have not so much to say as 1 had hoped, 
for the leason that the totality lasted longer than we 
counted upon. The result of all the preliminary pour- 
pa 7 'lers had been to fix upon sixty -five seconds as the most 
probable duration of totality, or rather as the duration to 
be provided for especially from the photographic point of 
view, since a photograph exposed during totality would be 
ruined if the sun reappeared before the cap of the camera 
had been replaced. Sixty-five seconds having elapsed 
from the announced commencement of totality, 1 went 
to the corona spectioscope which I should have gone to 
ten seconds earlier (but the comet had taken five seconds, 
and the grating observation had been more uncertain 
than I had expected) At the moment I made the obser- 
vation the eclifjsc was over, but still I noted and 1474, 
and C, bright, and extending right across the field, and a 
bamiivf spectrum^ that is lo say, not a con^inuou^ spectrum 
certainly, but into maxima and minima, though the 
minima gav^e no signs of dark lines. Tlie observation ^ 
however, was almost instantaneous, and too much im^ 
portance must not be attached to it. 

Here my notes must close for the present ; 104"^ in th©^ 
shade is not conducive to writing, even if camels were 
not growling, and flies teasing, as they can tease in 
Egypt. J. Nokman Lockykk 

Siout, May 2t 

{To be continued,') 


BIOLOGY AND AGRICULTURE 

R ecent advances in our knowledge of the low^cst 
forms of life have tended to bring into prominence 
not only their relation to disease but to the ever-increasing 
importance of the part which they play in our arts and 
industries. Probably in none of the industrial arts, save 
those concerned with fermentation, commonly so called, 
has the progress of this branch of biology shown such 
remarkable development as in its bearing on the art of 
agriculture. 

It has even been suggested that a bacterium is at the 
bottom of the present state of agricultural depression, 
and there i* a considerable amount of force in this 
suggestion. The loss of nitrogen from the soil in the 
form of nitrate is one of the most serious difficulties with 
which the farmer has to contend ; and, as this loss takes 
place by the washing out of nitrates in the drainage and 
its dif&sioQ into the subsoil below the reach of the 
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roots of plants, it is necessarily greater in wet seasons 
such as have been the rule for the last few years. 

We believe that Pasteur was the first to suggest, twenty 
years ago, that the process of nitrihcation going on in 
soils and waters might be due to the agency of an 
organism ; but it was not until the last five years that the 
researches of Scblosing and Muntz and of Warirgton. 
conclusively showed that this is the case and that the 
organism is a hacUrium. This bacterium is present in 
all fertile service soils and under the proper conditions of < 
temperature, moisture, supply of oxygen, and presence of 
salihable base is continually converting ammonia and 
nitrogenous organic matter, which has passed the putre- 
factive stage, into nitrates. That nitrates are the chief 
form from which most crops and especially the cereals 
assimilate their nitrogen is now admitted generally, even 
by the few physiologists who still cling to the belief that 
plants can assimilate free atmospheric nitrogen ; the very 
great use of this nitrifying organism is thus apparent. It 
may be remarked in passing that this Schizomycete is 
able to effect a change in a mineral substance, ammonia, 
causing its oxidation into nitric acid, all other known 
organised ferments being concerned in the transformation 
of organic bodies, and this is an operation hitherto un- 
suspected in the life of any Bacteria. 

Nitrification takes place in soils most rapidly in the hot 
months of the year, and as a cereal crop assimilates 
little or no nitrogen after June, but merely transfers that 
already taken up and present in the roots, stems and leaves 
to other organs, it follows that, on a cornfield, in the late 
summer and the autumn months, nitrates will be formed 
and, will, in the event of wet weather, be readily washed 
out of the soil. 

Observations made during many years at Rolhamsted, 
and recently published by Messrs. Lawes, Gilbert, and 
Warington,' show the extent to which this loss of nitrates 
may occur. They find that on land uricropped and un- 
manured, that is, a bare fallow, during 4 years 1878-1881, 
nearly forty-two pounds of nitrogen per acre per annum, 
equal to nearly two and a half hundredweight of ordinary 
nitrate of soda, was lost by drainage. They also estimate 
that on land uaicr continuous wheat cropping from ten 
to twelve pounds of nitrogen per acre per annum was lost 
by drainage from plots which received no nitrogenous 
manure. When nitrogen is applied in the manure, con* 
siderabiy larger quantities are lost in the drainage, and 
this is exclusive of that diffused into the lower layers of 
soil below the reach of plant roots, and of that which 
may under certain conditions be lost by deduction to 
elementary nitrogen. 

In an ordinary rotation the loss of nitrogen will be 
considerably less than in these experiments, for crops 
will often be growing for months after the cereal crop is 
removed, and thus conserve the available nitrogen and 
stare it up for /uture use. It is however obvious, that, 
with a bare fallow favouring the production of nitrate.^ 
followed by a wet season, a very considerable loss of 
avdilable nitrogen will occur through loss of nitrates, and 
It becomes a matter for the farmer to consider whether it 
is to bis advantage, for the sake of cleaning hts land, 
to take the risk of this loss and supply the nitrogen at a 

* y0ufnaU ^/iht HitycU AgricuitHnU Socuiy [a] xvii. ani xviu. ; tad 
ytttfWtl of Soei€:ty 0/ AriSi April Tih. iMa. 


cost, in ammonia, salts, or Chili aaltpetre, of naarjly a 
shilling per pound, or on the other hand, adopt some 
system of cultivation and cropping by which much of the 
loss may be obviated. On some soils the growth of an 
autumn green crop would save most of the nitrates and 
leave the land in fair condition for a succeeding crop ; 
naturally the decision as to the advisability of such a 
course must rest in each case with the individual farmer. 

The Agricultural mind appears to always require a 
panacea from the scientific man before it will accept his 
results as of any use. At a recent meeting of the 
Farmers' Club it was observed by a leading agriculturist, 
th<at, although Mr. Lawes (now Sir J. B. Lawes) had 
discovered the way in which nitrogen was lost, he had 
not told the farmer how to retain the goods effects of 
nitrogenous manures in adverse seasons. The discovery 
of the manner in which the loss occurs is, however, an 
immense step in the right direction, and moreover Lawes 
and bis colleagues have clearly shown that with a growing 
crop on the land the loss is very greatly lessened. 

This bacterium of nitrification is but one of a great 
number, of the lower forms of life now engaging the at- 
tention of ^scientific men, which are, or ought to be, of 
immense interest to the scientific pursuit of agriculture. 
The researches of Pasteur on the life history of Baciilus 
of Anthrax, Aitken and Hamilton’s investigations now 
being conducted into the causes producing braxy and 
louping ill ; and the study of the organisms concerned in 
the changes which occur during the souring of milk and 
the ripening of cheese are kindred studies bearing in a 
direct manner on the daily practice of the farmer. Of 
no less interest too is the biological work done by Ktihn 
and Liebschcr, which has traced the beet sickness to the 
presence of a Nematode, while the investigations into 
the life history of Hemileia vastatrixy tlie too well-known 
coffee leaf disease, the Plasmidiophoray which is the 
proximate cause of anbury in turnips, and the fungus 
of potatoe disease, all point to the growing relation be- 
tween the kindred sciences of biology and agriculture. 
Illustrations might be multiplied almost indefinitely 
but these are of sufficient importance to show that the 
work of the microscopist and biologist has a wide and 
deep influence, first of all on the practice of agriculture, 
and through it on the comforts and the pockets of the 
consumers at large. 


THE TRANSIT OF VENUSy 1874 
Account of Observations of the Transit of Fenusy 1874, 
December S, made under the Authority of the British 
Government. Edited by Sir George Biddell Airy^ 
K.C.B., Astronomer-Royal. * 

T his volume, recently published under the authority 
of the Treasury, contains the official account 
observations of the last transit of Venus, by the ^ve ex* 
peditions organised at the public expense and the reduc- 
tion of the observations. 

In an Introduction Sir George Airy briefly recapitutott^s 
the various steps taken by himielf with the view to ^ 
efficient observation of this phenomencm, from bi^ 
communication to the Royal Astronomical Sock^ ia 
April, 1857, On the means Which will be avaihd^' 
correcting the measure of the etui's distance in tlie ^ 
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twenty-five years.’’ His official correspondence with the 
Admiralty commenced in October, 1868 the early pro- 
ceedings were reported to the House of Commons in 
July, 1869, and after much public discussion a statement 
on the general plan was made to the House in March, 
1873. The collection of an efficient body of observers 
was then proceeded with, Colonel (then Captain) Tupman, 
R.M.A.jWho was one of the first to offer his services, 
taking an active part, on the recommendation of Sir 
George Airy, in the arrangements for the expeditions 
made under the authority of the Admiralty, and it may be 
stated here that since his return all the observers were 
placed under his superintendence at the Royal Observa- 
tory, for completing their special share in the reductions. 
He examined every step in the observers’ computations, 
especially all that related to the adjustments of the instru- 
ments. Never perhaps,” says Sir George, “was such 
an enormous mass of calculations so severely criticised, 
and where necessary, repeated.’" In the latter part of 
1880, the calculations with portions of introduction for 
each station, were handed over to Sir George Airy, by 
Captain Tupman, who was about to leave the country, 
and the remainder of the work was performed under the 
immediate guidance of the Astronomer- Royal, who states 
that it had occupied all the hours, not engaged on roxUme 
business, on which he could usually have reckoned for 
other matters of science. 

The volume is divided into five parts, referring to as 
many expeditions for the observation of the transit, with 
an appendix. Part I. treats of the expedition to the 
Sandwich Islands, and the observations at Honolulu, 
Kailua, and Waimea ; II. the expedition to Egypt 
(Mokattam Hills, near Cairo and Suez); HI, that to 
Rodriguez, and the observations at Point Venus, Point 
Colon, and Hermitage Islet ; IV,' that to Kerguelen 
Island, and observations at Observatory Bay, Supply 
Bay, and Thumb Peak ; and Part V. details operations 
in New Zealand. The observations and reductions in 
the expedition to the Sandwich Islands are printed at 
much length, but particulars relating to the other expedi- 
tions were presented on the scale which Sir George Airy 
had proposed in an address to the Royal Astronomical 
Society in March, 1875. It is hardly necessary to say 
that the actual observations of the transit are given in 
extenso^ with full descriptions of the determinations of 
longitude, whether by telegraph, runs with chronometers, 
or lunar observations with the transit or alt-azimuth, to 
which last method Sir George Airy had called early 
attention, as one which it might be essential to apply in 
certain cases. The reduction of the observations is 
carried to the formation of the equations of condition, 
from which the parallax, &c,, have to be determined. 
Sir G. Airy says be has '^endeavoured to give the equa- 
tions in the shape that will admit of combination in the 
easiest way for the computer’s further operations— 
(wither he may desire to use the Calculus of Probabili- 
ties for the whole, or to make any special selection of 
cotxjibbationi)*^when he sliall have decided on the re- 
cor4cd^hase of contact of limbs which he thinks best to 

7^ App^dix contains some tabular details and an 

The 

at the l^oyal Observatory, and 


Sir G, Airy considers it possible that some astronomer 
may deem them worthy of rediscussion, though he does 
not anticipate that any great improvement can be made 
in measuring them. 

This important volume, which extends to over 500 
pages, is printed for Her Majesty’s Stationery Office. 


OVR BOOK SHELF 

Worked ExaminaHon Qursiions in Plane Geometrical 
Draidfng. By F. E. Hulmc, F. L.S., F.S.A. (London : 
Longmans.) 

Thk Art Master at Marlborough College has gathered 
together in this book 300 problems, chiefly from papers 
set at the examinations for entrance to the military col- 
leges. He gives fully worked out solutions to two- thirds 
of the questions, leaving the student to exercise himself 
unaided with the remainder. The figures embodying the 
solutions seem to have been very carefully prepared, and 
are clearly printed, and each plate is furnished with a 
blank fly-leaf, making reference easy, 

A fair knowledge of geometry is assumed, but to certain 
of the questions notes are appended on special points as 
they arise, such as might not have been dealt with in the 
text- book or course that the student has worked through. 
These notes are very good, and not too long ; the author’s 
experience enabling him to anticipate difficulties and to 
give warning against pitfalls. Especially is the attention 
of the student drawn to constructions which, though they 
do not involve much head knowledge, yet require great 
care to ensure accuracy, and are thus severe tests of neat- 
ness and power in the use of instruments. In view of 
the growing importance of graphical methods of obtain- 
ing numerical results, the acquisition of this sort of hand- 
skill is becoming every day more desirable. 

This book will be a welcome addition to the appliances 
of all teachers of the subject, for it will help to fill a 
wide gap; still the author might have made it more 
generally useful by a more judicious arrangement^ of his 
materials. The current text-books resemble treatises on 
arithmetic with very few examples : this volume furnishes 
an admirable collection of miscellaneous examples, but 
they arc neither graduated nor classified ; and they are 
too numerous for use by ordinary Students after going 
through a systematic course of instruction in the subject. 
Teachers will know how to use the materials here pro- 
vided whilst developing the subject, but their labour 
would be lightened, and the book made more serviceable 
for piivate students, by a classified table of contents or 
index to the problems. A. R. W, 

Contributions to the History of the Development of the 
Human Race. By Lazarus Geiger. Translated from 
the second German edition by Daniel Asher, Ph.D. 
(Triibncr and Co.) 

The firm of Triibner and Co. has done well in admitting 
this translation as a member of its Philosophical Series. 
The work is a thoughtful contribution by an able linguist 
to the science of anthropology as elucidated by the study 
of language. It is full of interesting facts and suggestive 
ideas concerning each of the following subjects, which 
form the headings of the six chapters of which the work 
consists The importance of language in the develop- 
ment of the race, the earliest history of the race as eluci- 
dated limguage, the colour-sense of primitive timesj the 
origin of writing, the discovery of fire, and the primitive 
home of the Indo-Europeans. 

The Brain and its Functions. By J. Luys. Inter- 
national Scientific Series, vol, xxxvii. (London : Kegan 
Paul and Co., 1881.) 

"We consider this h disappointing book, whether we regard 
it from a ^ysiological or a psychological point of view. 
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It adds nothing, either to our previous knowledge of facts, 
or to our previous concejptions with regard to them, and 
so Is of no use to scientidc readers ; while the manner In 
which it treats its subject is so dreary that we fear it is no 
less ill adapted to the requirements of popular readers. 
"We regret this failure the more because the author, as 
is well known, is so hard a worker, both in cerebral mor- 
phology and morbid psychology, that in writing this book 
he deserved a success which he has failed to achieve. 
Having said this much it seems needless to enter on any 
detailed criticism. We have forced ourselves to read the 
work from end to end, but cannot advise any one else to 
follow our example. 


Ideality in the Physical Science, By Benjamin Peirce. 

(Boston : Little, Brown and Co., 1881.) 

This work is a series of six lectures published post- 
humously by the author’s son. The lectures are of a purely 
popular character, and their object throughout is to main- 
tain that science is, so to speak, an intellectual hand- 
maiden to Christianity. The arguments, or rather illustra- 
tions, are all drawn from the domain of physics and 
astronomy, of which the writer was himself so distin- 
mished a cultivator, and every page glows with the 
fervour of a deeply religious mind. Indeed, we may 
question whether there is not rather too much of this, 
even in view of the emotional effects which it seems to 
be the main object of the speaker to produce- The in- 
tellectual or argumentative object throughout is to show 
that the “ideality in the physical sciences’* points to 
ideation in the source of the physical universe, or, to 
quote the concluding paragraph ; Judge the tree by its 
fruit. Is this magnificent display of ideality a human 
delusion, or is it a divine recotd ? The heavens and the 
€arth have spoken to declare the glory of God. It is not 
a talc told by an idiot, signifying nothing. It is the 
power of an Infinite imagination, signifying IMMOR- 
TALITY.*’ 


LETTERS TO THE EDITOR 

[The d&ts twi hold himself responsible for opinions expressed 

by his correspondents, Ueither can he undertake to return^ 
or to correspond with the XiHters of, rejected manuscripts. 
No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep I heir letters 
as short as possible. The pres 5 U?‘e on his space is so groat 
that it is impossible othcrunse to ensure (he appearance even 
of contmufticaiions containing interesting and novel fa£ts.\ 

Mr, Charles Darwin’s Letters 

Will you allow me to mention that 1 am collecting my 
father's letters with a view to a biography. I shall be much 
obliged to any of my father’s friends and correspondents who 
may have letters from him, if they will kindly allow me to see 
And makecopie.s of them. 1 need lianllyadd that no letter shall 
be publtfshed without the full consent of Its owner, 

Down, Beckenham, May 25 Prancis Darwin 


Comet (a) 1682 

The following observations of Comet (a) 1882 have been 
made with the Transit- Circle of the RadcUffe Observatory, 
Oxford, when passing sub-polo : — 
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Observers’ notes s — 

(a), {b) Vtry faint ; but ob^rvaUons fair. 

(r) Very faint at times ; observation fair on the whole. 

) Nucleus sometimes showed as a bright point, but generalJiy 
not so well defined, and would scarcely sto^ any illtt- 
mination of field. Obaervattoni though difilcult, wry 
fair. 

(if) Obsflj'vation good. 

(/) Observation considered very good. Nucleus very sharp at 
times. 

(^) Difficult, but observation considered fairly good. Nucleus 
faint at times. 

(A) Faint. Observation good. 

(f ) Observation only approximate. Sky cloudy, 

{k) R.A. good, N.P.D. very rough, from a single bisection 
when extremely faint. 

Genef al Notes .—In the telescope, the light of the head on the 
night of May jS, the nucleus being better defined than on any 
other night when the observations were made by me, was certainly 
not brighter than an cightli magnitude star ( W. ). 

Brightness — Eight m star-magnitude (R.). 

Observers — W, =£ Mr. Wickham, 

R. — Mr. Robinson, 

E. J, Stone 


Sea-shore Alluvion— Calahot and Hurst Beaches ^ 

Westward of Brighton ; Shoreiiam Harbour, Porti<mouth, 
Southampton, and the Solent roadstead, all derive protection 
from xhingle moles thrown up to windward of their entrances, the 
most remarkable of which, CaLshol and Uurst Points, have each 
one of Henry VIII. ’fi stone castles at their extremities. The 
first incloses a large tidal estuary (Owers Lake) at the entrance 
to Southampton water, and forms a pier covering, the entrance 
to that fine natural harbour from the south-west. 

The condition of this sjiit i.s not much altered since Leland’s 
time, A,n. 1539 i it terminates in a horn, which forms the lake, 
and the outfalls of the Beaulieu aud Lymtngton Rivem westward 
have similar windward moles on a modified scale. 

Hurst Point is two miles m length in a north-west and sooth 
east direction, formed of rounded siliceous })ebble8 on an argil- 
laceous base, which last terminates in a nearly perpendicular «ub- 
marine cliff 200 feet in height j this physical peculiarity of |poai- 
tion has been described by Web-tcr and other writers ; it has for 
centuries acted as a breakwater to the Solent and the small 
natural harbours eaistw'ard of it on the Hampshire coast, hut has 
also limited their capacity by promoting a rapid deposition of 
silt along their foreshores, in the storm of November, 1824, 
itb position was, and remained for some time, considerably 
altered, as has Ijeen described by Lycll. Still, howevar, the 
maps in the Cottonian and Burleigh collectious all show the 
peculiar hom-like termination due to the indraught into the 
bolcnt, and the general outline of the spit much aa at present, 
which doubtlei^s has preserved its main features for centuries, 
subject, however, to local disturbance and variation. Llatf a 
mile landward of the lighthouses the beach curves eastward, 
and forks into three or four gradations of “fulls,” showing 
modern variations and additions to the extremity locally tennea 
the “ Point of the Deep,” a quarter of a mile long, and 
running nearly at right angles to the main mole ; two smaller 
spits called ** Rabbit Point ” and “Shooting Points ” (a double 
formation], tail out from the main spit, within or landward of 
the extremity. 

Parallel to the entrance to the Solent, a bank of shingle three 
to four miles in length, with about six feet water over it at low 
water of spring tides, varying in level with the weather, easterly 
winds banking it up, stretching from the extremity of Hurst 
Point, south-westward to opposite the ledge calied the 
off ttm “ Needles ” rocks, l^ves the small entrance ohaanel (m 
^'Needles” Channel) intervening. 

Hurst Beads presents many (^macteristlcs peoultar to the 
Chesil, Calsbot, and other similar fonnatioas such as a low, Hat 
shore to leeward or eastward, and a highfy-hicRned beatiAi sea- 
ward, with a tendency to curve tnnnd north-eastward, and nUi* 
mately to inclose a tidal mere or-lake ; the elevation and site ot 
the pebbles increase towards the sttminit and terminatton, hi 
pUdesi patches of sand and shiogle conglomerate of an eariy'^date 
or<^ out through the shiffiogmodeiti “fulls*** 

The dmodation of the clifBi to the westwftfd has hnen 
great, and they ate much serrated and water^om/wtthfraqiieht 
shps in the upper strata of sand and gravel on a dUy 


JiwW! I, x»8aj 


NATURE 


10,5 


in tbe neig^hbourhood Hordle hu^e maRfies of falkn cliff alter- 
nate with hollow dtitiej!« .At Barton also the loss is great, 
averaging over certain periods one yard per annual, and the 
whole frontal of Chrietchurch Bay is similarly affected. 

The shingle immediately westwara of Hurst becomes smaller, 
is universally the case with the^e spits. Hurst Beach in effect, 
with alternating withdrawals and renewals, due to change of 
wind, represents by its height and the size of its pebbles the 
general inward accumulating drift. 

General observation leads to the conclusion that littoral shingle 
travels mainly along the .shore, as in all cases the coarse pebbles 
ore succeeded by fine shingle, and this ultimately, by sand, sill, 
or clay ; but that spits of shingle grow oat into deep water, 
creating a base for themselves the numerous nesses on our coasts 
amply show ; but before arriving on the shore that shingle does 
travel at very considerable depths is shown by such cases as the 
al.ove-mentioned submarine shingle bonk west |of tlie Needles 
passage and the Boulders off SeUea Bill. 

Here the “ Pork Anchorage’* eastward of the Bill is the tra- 
ditional site of the bishop’s see, and hydrographic authorities 
cited in the English Channel Pilot describe the gravel bottom as 
rough and thinly covering a strong clay. J, R. RkdMAN 
6, Queen Anne’s Gate, Westminster, S.W., May i8 


Difficult Caaes of Mimicry 

In the very interesting communication by Mr. Wallace, in 
Nature, antt p. 86, on some difftcult cases of mimicry, there is 
one statement which apparently challenges comment. 

Ml*. Wallace states that although it has been so suggested, it 
is highly imj^robable that young birds have a hereditary instinct 
cnalSing them to distinguish uneatable butterflies antecedent to 
ex]>eriencc. Mr. Wallace has not alluded to the very thorough 
and careful experiments mode by the late Mr. Dougl. A. Spalding 
on this jx>int. It is unnecessary to refer to the results ootained 
by Mr. Spalding m proving the inherited acquisition of ideas 
and expenence in young chicken it will at least suffice to repeat 
the bbservations made by him, on the actions of a young turkey 
which he had adopted — ‘‘When chirping within the uncracked 
shell.” Now this young turkey, not only on the tenth day of its 
life, exhibited the most intense terror at the sound of a hawk’s 
voice whh^ was confined in a cupboard but also proved its in* 
keritei knowledge of uneatable Insects. 

“ When a week old my turkey came on a bee right in its path 
— ^the first, I believe, it had ever seen. It gave the danger chirp, 
stood for a few seconds with outstretched neck and marked 
expression of fear, then turned off in another direction. On this 
hint I made a vast number of experimenU wdth chickens and 
bees* In the great majority of instances the chickens gave 
evidence of instinctive fear of these sting-bearing insectj*, but 
the TCfuIta were not uniform, and perhaps the most accurate 
general statement I can give is, that they were uncertain, shy 
and suspicious.” 

If domesticated fowls and turkeys exhibit such inherited 
“instinct,” may we not postulate a much greater excess of Uie 
same in purely insectivorons birds tn a state of nature. And if 
this is 80 , it will be unnecessary to explaiauway, what appears to 
be one of the most philosophical considerations in ihe doctrine 
of “ mimicry.” W. L. Distant 

Deaf-Mutes 

J’ArpRENtis seulement aujoord'hui par M. Graliam Bell que 
Lit WaAirr k bien voulu mentionner me* communications k 
I’Acodi^ie des Sciences sur I’accent des sourds muets. Je 
regrette que lei CantJ^/es /imdus n’aient pas reproduit vim com- 
mUnicatioBa in et que M. le Secr<ilaire pcrp^el se soil 

k *n fairs une anmyse incompWte. Je prends done la 
liberty de vous adresser ees quciques lignes ann que vos lecienrs 
sacUent au juste la portife de ma communication. . 

J'ai dU que nous lommes frapp^s de la resspmblance des 
visages et quelquefois aosSi des mains parce que ae sent lei seules 
panies dtt corps, qui ne floient pas couvertes par les vdtements, 
®**is la retsembknee s^etend k toutes les parties 

du corps, que la reisemblatiee ne iW^te pas 

aux traits extfrleun, on doit la tetrouver eutre les organes. 
PourqiaoileaotmKieade bt vnbe feraiant-ila aeaU exception k la 

M* k ainatttur Rdbiu^et H* Milne-Ed wards, de Tlmtitut, k qui 
<m neanutait:yeftt«0t la compi^tence cu cesmatUMi* nuusdUoient 
iwi pat qu*on pfit faire des obj^tona»^rieu»e» 


au fait que j’ai signale touebant la transmission h^riditaire de 
I'accent ; que la voix, avec ses diverses propri<^t6s, hauteur, in- 
tensitc, timbre, accent, est unc manifestition des organes vooaux 
au mdme litre que touted le^ manifestations dont notre corps eat 
}e si^ge. Bien ne se produit au dehors qui n'ait sa cause on son 
si^ge au dedans ; c*est dans la constitution intime de notre corps 
qu’il faut cbercher la raison de tous les phtinomfenes extemes. 
Ainsi s'expllquent les transmissions nar voie d’h<?r^ite, soit 
aptitudes comme celles pour les inatht^matiques, les arts graphi-* 
ques, etc. ; solt des affections maladives comme la goutte, le 
cancer, la fojie, etc. ; soit des monstruositds comme les doigts 
sumum^raittts, le bec-de licvre, etc. Pourquoi dans les ressem- 
blances, les organes vocaux seraient-Ils exceptds ? 

11 faut cherwr la resaemblance dans la cellule ; ^ns doute, 11 
n’ebt |>as faciic de la saisir, mais nous n’osons pas dire, que c*est 
chose impossible. Unc longue expdrience est n^cessaire pour 
arriver k saiser des nuances imperceptlbles au grand nondbre, 
Ne sait-on-pas qu’uit berger rcconnait et distin^e Chaque 
mouton de son troupeau, tandis que pour nous tons Tes moutons 
sent les monies k fort peu prks. 

Ne serait-il pas possible, d’ailleurs, qu*il y eQt moina de 
nuances d 'accent cbez les sourds- muets et les entendants-parlanta 
amevicains que chez les Fran9ais du Nord et du Midi, de l*£it et 
de rOuest. La voix de nos chers Alsaciens est teintde de sons 
germaniques, land is que celle de nos Proven^aux a acquis une 
sonorite et un timbre particulicrs qui lui viennent sans doute du 
long sifjour des Komalns dans le Midi, Peut-^tre nous cst-il 
plus facile de coustater ces nuances dans la voix chez les sourds- 
muets de notre pays. 

Voici un nouveau fait trirs curieux sur lequcl j’appclle votre 
atleniion. 

Nantcrre (Seine) Felix HAment 


Caution to Solar Observers 

In the inteiest of solar observers 1 send you a caution. A 
first-class sample of black glass was set with a bit of white paper 
behind it, and exposed for an instant to the focus of a y-inch 
lens. The paper was charred where an eye would be placed 
A longer exposure of a few seconds made the glass burst asunder. 

J, F. Campbell 

Niddry I^odge, Kensington, London, W. 

Aurora Borealis 

What was, probably, the termination of the aurora seen at 
Worccijtcr and Dublin on May 14 was observed here, by me, 
betw'ccn midnight and I a.m. of the morning of the i8th. At 
that lime, and for some time after, I saw along the ntMrth- 
west horizon a strong, green, auroral glow, The evening of the 
14th was bitterly cold ; the sunset clouds threatened snow, wind, 
light north -north-east light, cloudy. At dawn, the sky was doud- 
lesB and wonderfully clear. 'J'he 1 5th was warm and pleasant. 

Glasgow, May 24 y. Maitland Baird Glbnnxll 


OiV THE MUTUAL RELATIONS OF CARBON 
AND IRON IN STEEL^ 

T N this paper the author sets himself to prove the following 
four propositions concerning steel : (t) the carbon of sted 
is (primarily) in a itate of simple absorption in the iron ; (a) the 
hardening of steel is due to a mctamorphic change in the joendi* 
tion of the carbon, which then assumes a crystamae form doaely 
analogous to the diameter ; (3) the varying temper of steel resnlts 
from the dissociation of this crystalliue carbon, at varying but 
low temperatures ; (4) the real strength of steel does not vwy to 
any material degree with a varying content of carbon — thiat ia, 
p^ribmt steel is not incrcaiod in tensUe strength ley an 
increased percentage of carbon. 

With regard to No. i, the author rejects the idea that carbon 
in steel can be in chemical combination. I'he on^ possible 
hypotheris a^ould be that it is found as a carbide of iron dissolved 
in excees of iron ; and this no modem author holds.^ It may be 
alleged In ks sr^port that hydrocai^n gas is evolved on dis- 
lolvti^ steel inhydrocblotic acid ; but the great variation in the 
results and the that more or less catbon is at the aamf time 
deposited,, foridd m to suppose that we have here a definite 
chemical deeompoaiUon. The colour lest, again, ^whlch 

WAS anPKKHMd to be founded on the same theory, )|ias been .|n 
great measure abandoned op account of its inaecuracy. The 

' AbsOfat 4f pap«r by Kr. Gsorga Woodcock, rmd Iten^d 

Steel Instituto- 
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phenomena of the conversion of iron into steel in the cementation 
piioceas aiJ point to the conclusion that the carbon is simply 
ahflorbed, as the varying rate of imprecation with variations of 
temperature, the gradual change from the outside to the inside, 
and the large deposition of free carbon fr3m such steel, if dis* 
solved in hydrochloric acid, or chloride of copper, or cold dilute 
nitric acid. 

As to No. 2, the author ado;>tfi the thory of Jullicn, that the 
hardening of steel is due to the crystallisation of the so-called com- 
tiined cawn (r<mlly ah^orbed) in a form re embling the diamond. 
He observes that cemented steel only becomes hard when 
heated and quenched, and that the fracture then shows innumer- 
able amall crystals, which, under the microscope, present physical 
features very much like small diamonds. These crystals do not 
appear in wrought iron, increase itt number as the proportion of 
carbon increases, and as the hardening increases, and are more 
numerous at the outside of the piece, where the hardness is aTo 
less, They are therefore crystallised carbon, in other word's, 
diamond. Estimations of carbon in the diffei'ent hyers of a 
piece of hardened steel have always shown that the actual pro- 
ortions, as formed by combustion, are the same throughout, 
ut that, a'< examined by the colour test, they increase gradually 
from the outside to the inside. This shows that some change 
has take:i place in the carbon. The author’s theory is that at a 
red heat the molecules of iron are expanded and partially sepa- 
rated j that in this state the absorbed carbon is partially disso- 
ciated from the iron, and upon the steel being suddenly 
quenched, the carbon is not re -absorbed, but takes up a small 
amount of hydrogen, and is fixed in the state of diamond. It is 
known that hydrogen is present in the diamond, and also in steel, 
and it is submitteci that it forms the active agent in reducing the 
carbon from the amorphous to the crystalline form. On ana- 
ly$ing this hardened steel, it is supjwsed tliat the crystalli- e 
carbon goes off in all ca'^cs as gns ; so that less “combined 
carbon will remain to be shown by the colour tests or deposited on 
solution in hydrochbric acid. It must follow from this view' that 
carbon js the acting hardener of steel, and that the idea of other 
elements, as phosphorus hardening steel is a delusion. In ^up- 
|X>rt of this it is observed that phosphorus does not harden 
wrought iron and that probably the real effect of pbosphoru « 
and nlicen is to cause dissociation of carbon, thus producing a 
larger extent of crystallisation and a harder metal Thu< it U 
found that the higher the proportion of phosphorus, the greater 
will be the difference betw-ecn the carbon, as shown by the colour 
test, and as fixed by analysis. Again, English Bessemer or 
Siemens steel will require 20 per cetit. Ic.ss carbon to make it 
work and harden equally well wi h bef*t Sw'edi h J'tcel ; the 
explination being that the phosphorus in the former a^isisfs the 
diwociation and crystallisation. 7 'o this eficct of phosphorus , 
many of the my^terijus failures of steel may probably be traced. 

■with regard to No. 3. tlie author regards the variations of 
tempering as due ‘iolcly to the completeness, or otherwise, of the 
decomposition of the crystalline carbon in the hardened steel. 
He observes that carl>on and iron have no action on each other 
at the heat at which tempering is effected ; while, even at such 
temperatures, the abstraction of hydrogen from carbon, in the 
presence of iron, cannot be deemed impossible. The tempering 
of steel by simply quenching it in hot water or tui, may thus be 
explained ; the outer layers may be supposed to be hardened at 
first in the ordinary way, but then, os the interior heat does not 
pass away so rapidly, it has time to act on ihe crystalline carbon, 
and partly to dissociate it agai b thu'^ producing something be- 
tween hardened and unhardened steel—in other words, tempered 
steel. The crystallised carbon in the harrlened steel is supposed 
to be diffused in a state of molecular di'inggregation, and to be 
less intimately united with the iron than before hardening. 

As to No. 4, the startling statement that the ultimate strength 
of steel Is very little dependent on its amount of carbon, is ex- 
plained to reier to the strength as calculated upon the fractured 
area, n ^t the orljj^inal area. It is, therefore, equivalent to saying 
that the contraction of the fractured area in iron or steel is jro 
portional to the diameter of ultimate strength. The author nnds 
that this is the caae, both in the various published tables of ten- 
sile strength of ateel, and in hU own experiments. Hence he 
holds that the contraction of area should be taken as the proper 
measure of ductility fas is usual on the Continent), and not the 
dongalion. He looks upon hard steel as a metal of a certain 
strength, havl^ difh»fied mrough its mass a skater or less number 
of poreicles Of a very hard and rigid substance. Hence, as 
dtietllUy means the power of contractu^ in area, and exteiulii^ 
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in lenrfh by molecular flow, the ductility will be less as flow U 
more difficult ; and flow will be more difficult as there are more 
of the rigid crystals in the mass. The apparent strength per 
unit of original area is thus increased ; but the strength per unk 
of fractured area is usually dimitiishei, probably because the 
hard sharp crystals teud to cut the metal between them, and 
produce a sort of tearing action. For these reasons the u^e ol 
ductile and mild steel, in structuret^ of every kind, i<> much to tte 
preferred to that of a brittle material, ttiougb of a higher 
apparent tenaci y. 


A CHAPTER IN THE HISTORY OF CONIFER /E 

The Abietine^e 

T he most recent classification of Xht AbieHHea^m,A 
the one that will probably be chiefly adhered to, at 
least in England, is published in the “Genera Plantarum ” 
of Bentham and Hooker, 1880. In it Pinus^ Cedms^ 
Pkea^ Tsu^a, Pseudotsuga^ Abks, and Larix^ are recog- 
nised as separate genera. The tribe comprises the cedars, 
larches, firs, pines, and contains some 150 species, and is 
almost exclusively confined to northern and north tem- 
perate regions. The genera are all cone-bearing, and 
with few exceptions produce winged samaroid seeds. No 
definite remains are known of earlier age than Jurassic, 
but w’ith the Wealden and Cretaceous they become 
plentiful, and already in the Neocomian and Gault the 
ancestors of several existing genera w'ere completely 
diflferentiated. 

Pinus^ Linn. — The cones in this genus vary from the 
size of a walnut to a length of 19 inches, or possibly even 
more. The scales are woody and persistent, and closed 
until the seeds arc ripened, when they gape widely. The 
seeds are in pairs under each scide, and, with few excep- 
tions, winged. The leaves are acicular, and some cases 
very long, and arc sheathed in bundles of two, three, or 
five. Nearly all classifications arc mainly founded on the 
number of leaves that occur in a fasciculus, but this 
character is rejected in the Genera Plantarum ” as in- 
constant. Two natural divisions are, however admitted— 
Pinaskr and Strobus, 

The former and larger division is distinguished by 
the scales being ver)' closely adprewed before shedding 
the seeds, and by their quadrate, umbonate, or elongate, 
conical heads. The Strobus section is comparatively 
small, and has elongated, often pointed cones, with hard 
and rigid, yet scarcely woody, loosely imbricated scales, 
thicker centrally than at the margins, and terminating in 
a minute or obsolete umbo. Cones of Ps strobus and A 
excelsa^ representing this section, may be picked up ift 
most botanical gardens, while the PinmUr section com- 
prises all the pines commonly grown In plantations. 

Besides the “ Genera Plantarum/’ many excellent 
accounts of the tribe have recently been published. 
Among these are Gordon^s ^‘Pinetum” ^1880), Veltch’s 
“ Manual of the Coniferse” (l88i), Dr. Maxwell Masters' 
“Coniferse of Japan (^Linn. Tram, 1 881), and an ex- 
quisitely illustrated essay on the “ Coniferous Forests of 
the Sierra Nevada/* in ScribnePs Magasine^ also io 
j88i. 

' Of the Pinaster division seventy-seven fossil species 
were enumerated by Schimper; none, however, a» 
definitely assigned to the group from deposits older than 
tbe Eocene of Aix. and most are from the upper Miocehe^ 
and even later deposits. The oldest forms are from 
Solcnhofen, and the Gault of HainauU is said to contain 
connecting-links between th^ two sections. 

Of the Strebus division twenty species arc enumerated, 
the oldest being from the Komeschiditen of Greenland > 
but there are a number of additional species which can-* 
not well be grouped in cither section. 

In England no cones are known thatcan be referred 
Pinus, as now restricted, from rocks older thap the Ptw* 
beck, their number gradually increases umii the tSlw 
of the Tertiaries, : • 
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Seven species of pine ate known from our British 
Eocenes. They are enumerated here for the first time : — 


P, Pf^^ttwukii, jtp, nov. mihi 

P, ma^roctpkaius^ (Lind, and Hutton) 
P, ^pata^ (id. ) 

P, Dixpnif Bowerbank 

jP. Sawerhankii, Can 

P. Plutonic Baily 

P, Graht^cri^ id, 


i Woolwich 

and Reading 
Beds. 

i Bracklcsham 
to Bembridgtf. 
London Clay 
to Brock IcKham. 

} Eocene of 

Antrim. 


[ am not sure that the two latter may not be identical 
with species already described abroad^ but they seem 
distinct from the other British species. 

It will be remarked that all the English species are 
from marine or estuarine deposits, and it is a singular fact 
that no trace whatever of leaves or fruit of the Abictineae 
have been found in those plant beds of freshwater origin 
in England, which have recently yielded such exceedingly 
rich floras. It is equally strange that all our Eocene 
cones from the Lonaon clay and strata beneath have 
been imbedded before shedding their seed, wh le those 
from the Middle and Upper Eocenes are gaping and 
seedless. If inference upon such slender ground were 
permissible, it would seem as if those that were imbedded 
curing the cooler T.Ower Eocene period had grown near 
to where they were imbedded, and their leaves may )et 
be found in our littlC'known Lower Eocene floras, while 
those that were imbedded during the hottest Eocene 
periods had drifted a long way. The well* ascertained 
absence of pine foliage during the Middle Eocene in 
England, and the constantlj'-decayed condition of the 
cones, arc the data upon which this view may be grounded. 
Farther north, at Antrim, as we should anticipate, the 
cones seem more perfect. 

It appears desirable to test the relative len^h of time 
that npe and unripe pine cones, seeds and foliage will 
floaty especially in sea-water, and the length of lime 
required to reduce them to the decayed condition of the 
Barton and Hracklesham specimens, and it is to be hoped 
that some one possessing facilities, will undertake experi- 
ments. 

It will also be interesting to trace out why cones so 
frequently fall in a closed unripe condition. A Bourne- 
mouth resident writes to me that it takes three years for 
the cone to come to perfection, and that if it remains on 
the tree all that time, the scales open wide as it hangs, 
beginning at the base, and making a plainly audible 
crackling noise as they separate. This occurs chiefly t n 
sunny summer days. The seeds being liberated, either 
fall or are picked out by tom-tits. 

Cedrus,— O nly four species, or varieties according to 
some, are known— tbe Himalayan, Lebanon, Atlas, and 
Cyprus cedars. The cones are globose and erect on the 
up^r side of the branches. The scales are thin, leathery, 
and closely pressed together, and persist for some time 
after the eecds arc shed. The cones break up on the 
tree?, and fall piecemeal, the scales falling separately, 
except near the apex, where they remain together as a 
rosette. This habit may account for the absence of fossil 
cedar^t In the Teitiaries, the older forms from the Green- 
sand of Sbanklin and Maidstone having possibly possessed 
a different habit 


of Cedrus, but pendent and terminal, persisting for several 
years, and with scales more loosely imbricated and per- 
sistent. They inhabit Japan, the Himalayas, and North 
America, and have been round fossil in the same beds as 
Picea. Ptnus Crameri, Heer, related to Tsuga, is the 
most widely- spread fossil in the Arctic Cretaceous. 

PsEUDOi'SUGA has only one species, inhabiting from 
Mexico to Oregon. 

Aiubs contains eighteen species. The scales are 
leathery, loosely imbricated, and fall with the seeds and 
the leaves, as in Tsuga. It extends over the northern 
temperate regions of both hemispheres, chiefly in moun- 
tainous districts. It is known from the Weal den, and 
even Jurassic, and from Greenland, Iceland, and in 
European Miocenes. 

LariX possesses seven to ten species. The cones are 
small, with leathery persistent scales, and fall in clusters 
with the dead branches. The leaves are linear, solitary, 
or in bundles, and deciduous in ail but one species. The 
larch extends over the colder regions of Europe, Asia, 
and America. But four fossil forms have been noticed — 
three from the Miocene of Franefort, and one from 
Austria. 

The Abietineae in the existing state in northern regions 
of Europe, Asia, and America, outnumber the broad - 
leaved trees by ten to one, for pine-barrens in Noith 
America stretch 300 to 500 miles uninterruptedly, and, in 
the Old World, form a nearly conti nuous belt from Scan- 
dinavia to the east coast of Asia, 

Some grow to gigantic size. Sections from two 
American species of Abies, two of Picea, and one of 
Pinus, have Wen exhibited, and officially stated to have 
been cut from trees considerably over 300 feet in height. 
In the Himalayas, the cedar and Ptuus exxeisa fx ced 
200 feet, and other species almost rival these, and even 
in Europe the heights of several species have been stated 
at from 120 to 180 feet. The greatest longevity ascribed 
to any of the Abietineao belongs to the cedars, which have 
been estimated at from 600 to 900 years old. 

Many of the species are exceptionally hardy, and pass 
the Arctic circle, and the larch in Siberia extends, as a 
trailing shrub, to latitude 52^ In Mexico, pines grow at 
an elevation of nearly 13,000 feet, and in Central Asia, of 
10,000 feet. 

The economic value of the Abietincse surpasses that of 
all other forest-trees, and they supply a very large propor- 
tion of the timber in use. Their wood is valuable for all 
purposes, and some of it is of immense durability, while 
the money value of that imported into England alone is 
9,000,000/. per annum, exclusive of other products, such 
as pitch and tar, which reach nearly another million. The 
nuts of some species of pine are used as food, and the 
bnrk, woody fibre, and secretions are more or less utilised 
in different countries, and for most varied purposes. Only 
one species of the whole femily is Indigenous to England, 
Pinus SylvestriSf the common Scotch pine, the larch and 
the spruce having been introduced, though both were, I 
believe, indigene us here in the Pliocene age. 

J. Starkie Gardner 
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Pic^ lias twelve to twenty^four species. The leaves 
are solitary, acicular, and more or less in two rows, while 
the cones sotnewhit r^embde those of the cedar. They 
mhabit temperate regions throughout the noithera hemi- 
Wcrei almost to the confines of vegetation. IVo Gaidt 
r<^s from HainauU arc doubtfully r^rted to the genus, 
whue spedes are met with in Iceland and Green- 
^nd, the Wettetan, the amber-beds, and a few other 
MteceneJoaUties. 

TstPOA p^sestes Ave species. The leaves are not very 
to there of Plete^aad the cones are like those 


O N November t8, 1&80, a description was given in 
Nature of certain great galvanic chronographs 
which were then being constructed by Messrs. E. Dent 
and Co., of the Strand and Royal Exchange, London. 
The second of these Instruments— that for the Roval Ob- 
servatory of firusseb— has now been completed. The 
arrangements for pricking upon the chronograph bairel 
are much improved, end as they overcome a serious con- 
structive difticulty, we propose to give some account of 
them* 

It WiU be remembmd that the main feature in the 
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ohfcmogmphs referred to was a cylinder ( cm : barrel) 12 in. 
in diameter, and 3 ft. 6 in. long. That cylinder, which 
was coveied with paper, rotated once in two minutes. 
Beneath it (see Fig. i) was a pricker placed in electri- 
cal connection with the stan^rd clock, and alongside 
another pricker placed in electrical communication with 
in observer at any of the instruments. At every second 
of the standard clock, the clock pricker rose and punctured 
the paper. Meanwhile, as the cylinder rotated, the 
cacd^ei K, on which the prickers were mounted slowly, 
ttavel&d along the length of the cylinder ; and this motion 
of K', combing with the rotation of the cylinder, caused 
the succession of clock pricks to arrange themselves 
around the cylinder in the form of a spiral. The time of 
any observation was reckoned by comparing the puncture 



Fia. 1. 

of the observation pricker with the two adjacent^clock 
pricks. The distance between each successive turn of the 
spiral of clock pricks was A inches, and it was within this 
^ce (which was limited by;the consideration of the size of 
t&e cylinder, and the number of hours of observation it 
ahould contain) that the two prickers worked. 

In. the Brussels chronograph, by the directions of 
Ml. Hbuzeau, the Belgian Astronomer-Royal, provision 
had: to be made for t^ree observation prickers, in addition 
to the clock-pricker* The space available for the prickers 
to work in was only Jin., and it was obviously impossible 
to place them side oy side. The difficult was sur- 
mounted by arranging them in the form of a fon, so that 
they should converge ipto the space, which then became 
amply sufRcient for the dfsposinon of the punctures. 


K^, Jfft N4 (see Fig. 2), are the prickers. As may be 
seen, they take the form of pins with very large heisds. 
Each is mounted in a sheath, ss. Each sheath is 
jointed (see side section), and swings about an axis A A. 
It is kept to its bearing by a spring. This mangement 
allows the pricker to swing forward a little as it enters the 
moving paper. It corresponds to the action of the old 
form of pricker showm in Fig. 3. The pricker, however, 
that we are describing has an important advantage. 



Fig, 3. 


It might happen that an observer on pressing down the 
electric button which worked the pricker, would keep his 
finger on it. In that case, with the old form, the pricker 
would be kept against the paper, and would very likely 
cause damage. But in the new case nothing of the Idhd 
would happen, for each pricker, Nj, N3, W*, is projgcUd 
by the blow of its corresponding striker, Tjj Tj, Tj, T4, and 
travelling beyond the reach of the striker, pierces the 
paper by its o^^n momentum only. On falling back, 



should the striker, T, be still kept raised, the pricker will 
rest upon it, but its point will be free of the cylinder, and 
at some distance, D, below it The strikers. Ty ike^ 
are worked by electro-magnets ; the spiral spring shown 
just above the head of each pricker, is compress^ when 
the pricker is projected between the bead and sheath, and 
assists in the disengagement of the pricker from the 
paper. The punctures of the prickers arc very tnariced 
and distinct. 


A NON-ELECTRIC INCANDESCENT LAMP 

A BRIGHT light, easily obtained and sufficient for 
projections, has frequently been regarded* as a 
desideratum^ where it has been impracticable to proenre 
either the electric or the limedighb The French Mibistir 
of Public Instruction lately appointed a special oommisi* 
sion to indicate the apparatus most auitable fo^ pcojeotton 
in primary schools ; and it appeared that while tbm wna 
no lack of simple arrangements fxw the projection |nwper, \ ; 
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tbe problem of cosy production of an adequate luminous 
source spas hardly solved. 

Dr Regnard has lately conceived the idea of getting a 
bright light by burning on platinum gauze a mixture of 
air and petroleum The intense heat which re- 

sults raises the platinum to bright incandescence, giving 
a light equal to about half the lime^light. 

The apparatus (described in La Nature^ to which we 
are indebted for the accompanying figure) is very simple. 
There is an ordinary Bunsen burner, terminated by a 
small cage of platinum wire. The mixture of air and 
petroleum vapour is admitted below, in place of the gas ; 
It is produced by a familiar method^ and the current is 
generated by means of a pair of bellows or a Richardson 

pear.'^ With a ventilator or trompe,” several of the 
lamps may be maintained in action at once, for lighting 
halls, workshops, &c., where there is no gas. The aspect 



OBSERVATIONS OF THE SOLAR ECLIPSE OF 
1882, MAY 16, MADE AT THE RADCLIfPE 
OBSERVATORYy OXFORD 

T he weather was very favourable, the sky being qpite 
clear. 
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K«|ptard*H lucBndc«cent Lamp. 

IB that of electric incandescent lamps. In this case, it is 
well to augment the volume of the carbonator, so that 
the supply of petroleum vapour is abimdant. To send 
^ the light in one direction, the Buosen burner may be 
fitted with a bent trumpet-shaped nozzle closed with 
plaunum gauze. One has merely to regulate, with the 
ring of Che burner, the admission of the mixture of air 
and vapour, to have, whenever the current is produced, 
an.e^emely bright light. 

Wi^a large loaded bag of air under the tabic the lamp 
may be bept in action for several hours, without requiring 

aitentiom 

Th* aMaiiatm should be useful to medical men in 
vxanvmatiimof^'tb^ 5cc. 

«Kpn)i^ta)r« i*;vi8*y mull, only a f«v eentimb an 
hour, <ipWi inaiiiniain *e^. 


$ S S s s s ^ 


Remarks. — (a) The first contact was detected as the 
merest trace of an indentation on the 5un*s limb, and the 
time recorded is considered precise. {£) Limbs very 
steady ; the time noted may be a very little late, (c) The 
record^ time of last contact considered accurate, as the 
moon’s limb was followed steadily till the last The 
tremor of the sim’s limb did not very materially affect 
the definition, (d) Just before contact limbs slightly 
tremulous ; observation considered ^rly good, (e) Ob* 
servatlon godd. if) If anything a fraction of a second 
too soon* 

(g’) This mountain was the highest peak of a ridge of 
mountsins which r^ere con^fiicuous on the moon’s limb. 

E, J. Stoke 
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CHEMICAL LECTURE EXPERIMENTS 

O EVERAL interesting and instructive experiments have 
been described of lace in the chemical journals : we 
propose to give a short account of the more important. 

IL— PhvsicO‘CHEWIcal Experiments 

A. Mixing of Ga^es ^ Diffusion gases do not 
mix very rapidly by di^sion alone, mav be illustrated by 
placing a atrip of white paper moistenea with lead acetate 
solution inside a tall glass stoppered cylinder, so that 
when the cylinder is inverted the paper extends from the 
bottom (which now forms the uppermost end) not more 
than one- third of the total length of the cylinder. A little 
sulphuretted hydrogen water is placed in the hollow stopper 
of the cylinder, and the stopper is inserted loosely into its 

g lace. After ten to fifteen minutes the production of 

rown lead sulphide on the white paper shows that the sul- 
phuretted hydrogen gas has risen two- thirds of the height 
of the cylinder. Paper moistened with starch and potas- 
sium iodide, and chlorine water, may respectively replace 
Che lead acetate paper and the sulphuretted hydrogen 
water (C. von Than, Berichtey xii. 1414). 

B. Liquejaciion of Gases by Increasing Pressure or 
Lowering Temperature . — EthvJic chloride, which boils at 
I a", is easily liquefied. A Honnann*s lecture eudiometer, 
with one limb about 100 cm, and the other 50 cm. in 
length, serves as apparatus. The eudiometer is filled 
with mercury ; ethylic chloride gas is led into the shorter 
limb through the upper stopcock, while the incrcury flows 
out by the other stopcock ; when the smaller limb is partly 
filled with gas, the mercury is adjusted to the same level 
in both limbs, the gas is liquefied by pouring ether over 
the shorter limb, and any air which has entered with the 
gas is allowed to escape by opening the upper stopcock 
for a moment. The liquid ethylic chloride is gasified by 
running out as much as possible of the mercury in the 
larger limb, and so reducing the pressure. If the tem- 
perature is lowered— by pouring ether on to the outside of 
the porter limb— or if the pressure is increased— by 
pouring mercury into the Ipnger limb, equal to an extra 
naif atmosphere of pressure— the ethylic chloride becomes 
liquid (Hofmann, BericktCy xii. 1124). 

C. Abso^tion of Heat Accompanying Change from 
Liquid to Gaseous Form . — A test tube, partly filled with 
water^ is placed in a small glass cylinder containing ether 
sufficient to completely cover that part of the tube in 
which there is water. A brisk stream of dry air is driven 
through the ether, which rapidly evaporates; in a few 
minutes the water in the tube is completely frozen (Hof- 
mann, Berichtey xii. 1125). 

D, Thermal Changes Attending Solution of Salts in 
Water.— K small flask of about Too cc. capacity is fitted 
with a cork carrying a glass tube, 3-4 nim. diameter, bent 
twice at right angles ; the larger limb of the tube is about 
70 cm. in length, and passes through a cork nearly to the 
bottom of a wide-mouthed bottle, of about 40 cc. capacity, 
containing coloured water. A straight piece of similar 
tubing of about the same length passes through a second 
hole in the cork, and also reaches nearly to the bottom of 
the wide-mouthed bottle. The salt under examination is 
placed in the flask, water is added, and the cork is in* 
serted. If heat is evolved during solution, the coloured 
water rises in the straight glass tube, which is open at 
the upper end ; if heat is absorbed during solution, the 
water rises in the tube connected with the small flask 
(Rosenfcld, Berickte, xili. 1475)- 

II.— Experiments Illustrative ov Chemical 
Action in General 

A. Conservation of Mass,— Two small glass tubes, about 
IS cm, long by 5 cm, wide, are sealed and rounded off at 
one end and drawn out at the other to tubes about 3 mm. 
diameter. About two centigrams of freshly heated char- 


coal is dropped into one tube, the air is replaced by dry 
oxygen, which is led in by a capillary tube passii^ througn 
the narrow opening, and the tube is sealed. The other 
tube is also sealed at a point such that the weights of the 
two tubes are equal. The tubes are placed on the oppo- 
site pans of a balance, and the balance is shown to be 
in equilibrium : that tube which contains charcoal is 
heat^ by a small gas-flame, the charcoal bums brilliantly, 
and by carefully shaking the tube is all, or almost all, 
Consumed. When the tube is cold it is replaced on the 
balance pan, on releasing the beam it is found that no 
change has occurred in the mass of matter in the tube, 
although the form of the matter has undergone most 
marked change. Sulphur, or a very small quantity of 
gun-cotton, may be employed in place of charcoal in this 
experiment (C. von Than, Berichte, xii. 1413); 

B. The Individual Substances taking part in a Chemical 
Change Gain or Lose Weight . — To demonstrate that a 
substance increases in weight during oxidation, &c,, or 
loses weight during reduction, 8 cc., a piece of copper- 
wire, about 10 cm. long by i mm. thick, is fused into 
the upper end of a glass hydrometer : the wire carries a 
little glass cup (the bottom part of a test tube serves ad- 
mirably) on its upper end, on which lies a piece of plati- 
num foil. The hydrometer is placed in water contained in 
a cylinder. Such a quantity of hnely divided iron as suffices 
to sink the hydrometer, so that the wire is just wetted, is 
placed on the platinum foil ; the foil is removed, heated 
till the iron is oxidised, allowed to cool, and replaced on 
its support: the hydrometer sinks considerably in the 
water. To illustrate loss of weight on reduction, a little 
cylinder ot copper oxide, made by mixing the substance 
with fipim ana drying, may be employed. Before re- 
duction is commenced, nearly the whole of the wire sup- 
porting the platinum foil ought to be immersed in the 
water (Rosenfeld, Berichtty xiv. 2102). 

C. Influence of MasSy Time, etc.y on a Chemical Change, 
— The influence of timey temperaiurey and massy as ako 
the meaning of the phrase reverse action y may be quali- 
tatively illustrated as follows Three beakers are ar- 
ranged on white surfaces and with white backgrounds ; 
in beaker (i) is placed about 100 cc. of cold water, in (2) 
the same quantity of water at 90^-100®, and in (3) about 
500 cc, of cold water. A few drops of a solution of bis- 
muth iodide in concentrated hydriodic acid is poured into 
each beaker ; brown bismuth iodide is precipitated in the 
first beaker, red bismuth oxyiodidc la the second, and the 
same salt, but in smaller quantity, in the third. On stand- 
ing for a little time, the brown iodide is slowly changed 
into red oxy iodide ; but on adding a little concentrated 
hydriodic acid, the reverse change — viz, from oxyiodide 
to iodide— takes place (Muir, Chem, Soc. Journ, Trans.y 
1882, 6). 

The influence of mass and time on a chemical change 
may be quantitatively exhibited by arranging a series of 
similar glass cylinders filled with water, and inverted in 
glass basins : a stoppered retort of about 100 cc. capacity 
is supported close to each cylinder, The retorts are care- 
fully cleaned^ and 50 cc. of pure sulphuric acid, regidarly 
diminishing in concentration by a fixed amount, is placed 
in each. Sheet tine is cut into squares of equal sizesi 
which are rolled into slit cylinders (by bending round a 
glass rod), cleansed in soda solution, then Wmed| im* 
mersed in strong sulphuric acid, again rapidly waidied In 
a stream of water, and dropped into the t^etort^, which 
are then stoppered. The hyc&cwen which is evclvefd I# 
collected as long as the areas of the tine remain 
constant. The upper surfaces of the water In the cjftor 
ders exhibit, in the form ofa ourVe, the influence of thd 
mass of sulphuric addon the change under considerate.' 
As the evolution of hydrogen may be stopped at jahy 
moment by withdrawing the stop^ of a retort, the 
periment may be arranged tio show the Influence m ttihu 
on the change (MDls, Cmm> 
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11 L— Experiments Iu-ustrative of Combustion 
Phenomena 

A* Burning Oxygtn in Sulphur Vapour. — A two- 
necked balloon is fitted with corks^ each carrying a tube, 
one of which passes towards the bottom of the balloon, 
and has its Up slightly bent upwards, the other, begin- 
ning flush with the inner surface of the corlc, passes 
downwards into a cylinder containing water. The first 
of these tubes communicates, by means of a long piece 
of caoutchouc tubing, with a supply of dry oxygen. About 
40 to 50 grams of 017 sulphur are placed in the balloon, 
and heated till the vessel is quite filled with reddish 
vapours, the oxygen delivery tube being meanwhile with- 
drawn. Oxygm is allowed to flow from the delivery tube 
in a stream sumciently rapid to cause a glowing chip of wood 
held 2 to 3 millims, from the end of the tube to burst into 
flame ; a small piece of charcoal is attached bv pl itinum 
wire to the tip of the oxygen delivery tube ; the charcoal 
is ignited, and the cork carrying the tube which delivers 
oxygen is inserted into the neck of the balloon. The 
OX)' gen is soon seen burning in the vapour of sulphur 
which fills the vessel ; the product of combustion, viz. sul- 
phur dioxide, is led by the second tube into the water in 
the cylinder, the presence of sulphurous acid in which is 
easily exhibited (C. von Tham, loo. cit.\ 

B, Burning Sulphuretted Hydrogen in Vapour of 
Nitric Acid^ 6 o to 80 c.c. of concentrated nitric acid 
(sp. gr. i'53) are placed in a flask of 500 c.c. capacity. A 
rapid stream of sulphuretted hydrogen is passed, through 
water, into the acid, whereupon fumes are copiously 
produced. The delivery tube is slowly raised from the 
surface of the acid towards the neck of the flask ; at a 
certain* distance from the acid the sulphuretted hydrogen 
takes fire and burns with a blue flame ; the upper part of 
the flask becomes filled with white fumes of sulpuric acid, 
the lower part with red fumes of oxides of nitrogen, little 
or no sulphur separating (Kessel, Berichte, xii. 2305). 

C, Burning Ammonia in Oxygen, — A wide-mouthed 
flask is fitted with a cork, w^hich carries a tube passing 
nearly to the bottom of the flask, and also a large straight 
drying tube, which contains solid caustic soda and is 
closed at its upper end by a cork carrying a little piece of 
tubing drawn out to an opening about 2 mm. in diameter. 
A quantity of strong ammonia liquor is placed in the flask 
ana heated nearly to boiling, the lamp is withdrawn, and 
the cork with its tube Inserted. A stream of oxygen is 
passed into the hot liquor, and the dry ammonia, mixed 
with oxygen, is ignited as it issues from the caustic soda 
tube. As the amount of ammonia diminishes, the flame 
becomes smaller, but very hot ; a piece of platinum wire 
may be melted, or a lime cylinder may be caused to give 
out much light, by holding it just above the central zone 
of the flame (RosenfeJd, Berichte. xiv. 2104, and xv. 169.) 

D, To show that Water is produced by Burning Hydro- 
£/« in Oxygen.— K small platinum flask (as is figured in 
Roscoe and Schorlemmer*s “ Chemistry,'’ p. 339) is 
xurnished with a good cork carrying two tubes or ordinary 
pipe-^ay, which reach towards the bottom of the flask : 
one of these tubes communicates by caoutchouc tubing i 
with a supply of dry hydrogen, the other with a supply of 
dfy oxygen. The exit-tube of the flask is atUched to a 
piece of glass tubing which connects with a glass worm 
condenser, underheath which a beaker is placed. Dry 
hv^rpgen is pas^d into the flask untU the air is com- 
Plttely replaced from the entire apparatus : while this is 

donoj ihe caoutchouc tubmg which connects the 
clay tube with the oxygen supply is securely clamped just 

^ prevent hydrogen 
worn dinbsing backwards into the oxygen tubes, and so 
extdosive mlxtuie. Wien tSs air is idl driven 
W0f ^ ^paratui, the platinum fla^ i% hhated to red- 

lamp is with- 
i^ttlnting the sti^s oxygen 
and hy4rogi% |0 much is iwoduced that the Ssk 


becomes nearly white hot ; water is quickly formed and 
trickles, and after a little, flows in a continuous stream 
through the glass worm into {the beaker beneath (Hof- 
mann, BericktSf xii. 1122). 

E. Unhuming of Water-gas by Iron and by 
nesium. — 3-4 grams very finely divided iron {Ferrum al- 
cokolisatum) are placed in a small piece of hard glass 
tubing about 12 cm. long and 14 mm. diameter. One end 
of this tube is connected with a flask containing hot 
water, the other with an ordinary gas exit- tube and small 
pneumatic trough. The iron is heated, the water brought 
to, and just maintained at the boiling-point, and the end 
of the delivery- tube is plunged under the water in the 
trough. Hydrogen is obtained in a rapid stream. As 
thus arranged the decomposition of water-gas by iron is 
readily shown without the use of a furnace or- porcelain 
tube. 

A similar apparatus serves to show the decomposition 
of water-gas by magnesium ; a piece of magnesium-ribbon 
about 60 cm. long is folded on itself so as to form a bundle 
about I cm. in length, which is placed in the glass tube; the 
water is kept nearly boiling ; the magnesium is heated 
until it begins to melt and burn at the edges, at this 
moment the water is rapidly boiled (and the exit-tube is 
plunged under the water in the trough), when the mag- 
nesium is found to bum vividly in the steam and hy- 
drogen to be evolved in quantity (Rosenfeld, Berickie^ 15, 
160. M. M. P. M. 

NOTES 

W E are glad to learn that one of the evening (Friday, August 25) 
discourses at the Southampton meeting of the British Association 
will be given l)y Sir William Thonson, and that the subject will 
be “Tides/’ Prof. Moseley’s discourse on “Pelagic Life" will 
be given on Monday evening, August a8. 

The honour of Companion of the Order of St. Michael and 
St. George has been conferred upon Mr. W. T. Thiscllon Dyer, 
F.R.S-, Assistant Director of the Royal Botanical Gardens, 
Kew, for services rendered to Colonial Governments, 

The French Minister of Public Instruction has again ap- 
pointed a Commission to direct the deep sea exploration of the 
Atlantic in the Travaillmr in July and August next ; the inves- 
tigation will include the ocean bed along the coasts of Spain, 
Portugal, and Morocco, The members of the Commission are 
MM. A, Milne-Edwards, L, Vaillant, E. Perrier, Marion, Folin, 
and P. Fischer. 

A Florence corrcsiiondcnt writes:— “On Sunday, May 
a I, the students and professors of the Faculties of Science 
and Medicine of Florence assembled to celebrate the memory 
of Charles Darwin. The large aula of the “latltuto" was 
j crowded with auditors, and many had to be content with 
standing-room in the, corridor outside. An address was read by 
I the representative of the students, and an eloquent study of the 
genius and character of the great man of science by Prof. Mante- 
gazza. 1 was struck by the note of religious solemnity that 
marked the proceedings." Similar testimonies of the high 
veneration in which the name of Darwin is held abroad come 
to UR from other parts of Italy, as well as France, Germany, 
Norway, and Russia. 

We lately noticed the death of Mr. T. Donovan, lecturer on 
phy.siology and other scientific subjects at tbc Working Men’s 
College and at the Birkbeck Institution, We learn that he has 
left a widow and two children, whose position has excited the 
sympathy of some of those who know the value of the work be 
did, and that a committee has been formed to collect a fund for 
their assistance. Mr^ R. B. Litcdifield, Bursar of the Working 
Men's CoUcige; whose address is 4, Bryanston StreSt, Portman 
Square, W., i$ Treasurer of thfe Fund. 
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Msssfts. Hacheti'e and Co. bave jttst published two '^tnap- 
sise” chromo-litbographic plates df the ** Phylloxera de la 

one of which illustrates the habits of the insect, wheraas 
the otiier represents it in its varied stages and conditions. Hiey 
are especially suitable for the lecture- room, and their distribution 
in some of our colonies might serve to nip unnecessary panic in 
the bud. All the figures are enormously enlarged, and highly 
(perhaps a little too highly) coloured, with full explanatory text. 

Miss Ormerod’.s ** Reports of Observations on Injurious 
Insects during the year 18S1 '* (W. Swan Sonnenschein and Co.) | 
IS far more bullcy than its predecessors. This is mainly due to 
a lengthy and valuable series of reports on the Turnip Fly, which 
we commend to the notice of all who are likely to l>e directly 
influenced by this pest. Other old friends (?) receive their 
usual share of attention* Mi«^s Ormcrod was recently appointed 
honorary consulting entomologist to the Royal Agricultural 
Society. 

The following is the programme of the Davis Lectures on 
zoological subjects which will be given in the lecture-room in the 
Zodlogical Society 's Gardens, in the Regent h Park, on Thursdays 
at 5 p^m., commencing June 8 ' — June 8, Armadillos, living and 
extinct, Prof. Flower, LL.D., F.R.S. ; June 15, the British 1 
Lion, by Prof. Boyd Dawkins, F.R.S. ; June 22, Crocodiles, ] 
by Prof, Parker, F.R.S. ; June 29, British Snakes and Lizards, 
by Prof. Mivart, F.R.S. ; July 6, Frogs and Toads, by \V. A, 
Forbes, B.A. ; July 13, Insects and their Metamorphoses, by 
Prof. Martin Duncan, F.R.S. ; July 20, Foreign Zoological 
Gardens, by F. L. Sclater, M.A., F.R.S. 

We are glad to notice that the Principal of the Royal Agri- 
cultural College at Cirencester has supplemented tbe teaching of 
biology in that institution, by establishing a ihoro\ighly equipped 
and efficient biological laboratory. One of the largest and best 
lighted rooms In the college has been devoted to this purpose, 
and under the direction of Prof. Harker, has been furnished 
with diiHieeting tables and apparatus suited to modern require- 
ments for the effective teaching of the subject. A number of 
microscopes have been provided ; and practical demonstrationfi 
in the laboratory now form a necessary part of the course. The 
students ore afforded every opportunity of acquainting them- 
selves with the methods of microscopic manipulation. A special 
collection of types and a reference library in biology are to form 
part of the new institution. In view of the growing importance 
of biology in relation to agriculture, we think this is a wise step 
in the interests of the student. 

-According to the Gohs correspondent at Singapore, M. 
Miklukho Maclay was at that place on April 10, on his return 
from Australia and on his way home. But his visit home is 
to be short, as he expects soon to return to Australia, where 
he has loft his large collections. HiS health is very bad in con- 
sequenoe of continuous fever and neuralgia, and notwithstanding 
his being only thirty-seven years old, he looks an old man. Ills 
twelve years’ travel, accompanied with all possible privations, 
ba.s btiokcn his health. It is to be feared therefore that tbe 
publication of the results of his journeys and the description of 
his eartensive collection will be considerably delayed. 

In the Scandinavian Exhibition now being held at South 
Kdofeittgton, there is a very fine and complete collection of 
dhjoota in prriiistoric archseology. 

have noeived the second part of the ^'Descriptions of 
mew ludlao inaecte from the Collections of the late Mr. W, S. 
Atkiuwn," by Mn Frederic Moore {published by the Asiatic 
S^Muety of Bengal). Tbe remarks that have already appeared 
in Matitrs, coucerniag tbe flmt part, apply equally to this, 
and we defer a longer notlee uudl tbe com^tion of the work^ 


" Human Morpkoi.ooy is tbe title of a work in three 
volumes, by Mr, H. A. Reeves of the London Hospital, the first 
volume of which Messrs. Smith, Elder, and Co. will immediately 
publish. 

The Gottingen Royal Society of SoieuceS have announced the 
following subject for prize competition (Beneke-ftnmdation) : 
Comprehensive researches are desired on the microsoopicalj that 
iSf the anatomical and nucro-chemical structure of vegetable 
protoplasm. The two prizes offered are about 85/, aud 34^. 
respectively. Papers, written in German, I^atio, French, or 
English, to be sent in in the usual way, before August 31, 1884. 
The prize award takes place on March 11, 1885. 

Thk Ben Nevis and Fort -William meteorological observations 
will be recommenced to»day by Mr. Clement L. Wragge, under 
the auspices of tbe Scottish Meteorological Society. A new 
fixed station is to be establUhetl near the lake, al>out 1,840 feet 
above the sea, the observations made at which, together with 
additional observations by means of travelling instrunients at 
certain fixed hours and places to be taken during the ascent 
and descent, will the better enable atmospheric disturbances ex- 
isting in the stratum of nir between the summit of Ben Nevis 
aud Fort- William to be olnerved, and discussed with some ful- 
ness. The hours of observation at Fort- William will be $ a.m., 

6 a.m., 7 a.m., 8 a.m., 8.30 a.tn,, 9 a.m., 9.30 a.m., to a.m., 

10.30 a.m., II a.m., 11,30 a.ui., noon, i p.m., 2 p.m., 3 p.tn., 
6 p.m., and 9 p.m. The observations to be taken on the journey 
to Ben Nevis will be 6 a.m. on the peat moss, / a.m. at the lake, 

8 a.m. about 300 feet, and 8.30 a.m. at Buchan's Well. On the 
summit of Ben Nevis, Mr. Wragge will observe at 9 a.m. 

9.30 a.m., 10 a.m., 10.30 a.m., and ns.m. During the descent* 
or homeward journey, the observations will be at Buchan's Well 
at 11.30 a.m., about 300 feet at noon, at the lake at i p.m., and 
on the peat moss at 2 p.m. Thus nil thCNe observations will be 
simultaneous with those taken at the low level station at Fort- 
William, Specially constructed thermometers to record the tem- 
perature by clockwork on the top of Ben Nevis at 9 p.m. have 
Ijeen most kindly pLiceJ at Mr. Wragge's dispowl by Messrs. 
Negretti and Zambra, London. The indications of these instru- 
ments at that hour on the Ben will be of especial value to 
meteorologists, since the means of tem}>erature and humidity at 

9 a.m. and 9 p.m., the observing hours adopted by the English 
aud Scottish Meteorological Societies, will thus be obtained for 
the top of tile Ben. Mr. John Browning, of the Strand, London, 
has kindly presented a rain band spectroscopei to be used in the 
Ben Nevis investigations, from the use of which, in tbe hands 
of Mr. Wragge, valuable observations bearing on weather fore- 
casting may be expected. Dr. R. Angus Smith, F.R.S., Man- 
chester, has generously undertaken to supply apparatus for 
measurement of the actinism of the sun’s rayi* and of daylight ; 
and it has further been arranged that a veiy complete system of 
ozone observations at the foot, on the slopes and top of the Ben 
shall be carried out. The ordinary observations on Ben Nevia, 
at Fort-WilUam, and at intermediate points will be of attnoapheric 
pressure, temperature of the air, earth, lochs and wreiU, ditec- 
tton and force of wind, kind, and amount of cloud, movemetits 
of the various strata of cloud, rainfall, ozone, and orptioal pbe* 
mena. Additional rain gauges will be fixed on the summit of 
Ben Nevis to ascertain if the rainfall is the same with ^various 
winds at different points of the plateau, particularly from nriur 
tbe edge of the tremendous? cliffii inward over the plateau. The 
work of arranging and opening tbe stations has already been 
commenced, and Mr. Wragge will doubtless have tbe ewdre 
system in full working order by 9 June i, as stated aboMMt . 

W t learn from Naturm that the authorities dt WaehitHgtmi 
have availed themselves of the prwupe in the capital ctf 
Stejtteger, of Christiania, to secure die services of ihbf reiiliwiii 
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Norwegittn natoralUt tocoi^uct a scientific tnwion to Kam* 
obatka. At two days* notice, Herr Stejaeger started, on March 
32, well sn{kpliftd by the U.S. Signal Service Department with 
all the instnunents and appliances necessary for carrying out his 
instructions which emanate conjointly from the SmithHonian and 
the U.B« Meteorological Institutions. A year and a half has 
been suggested as the term of his mission, but in this, as in 
otlter matters, he is left to follow his own judgment in regard to 
the best way of attaining the objects it is proposed to secure. 
These are i (i) the erecuon of a meteorological station, of the 
first class if possible, on the coast of Kamchatka, and one of 
the Second or third class [on Behring Island, and at Petro- 
pawdovsk* for each of which he ia to make airangements that 
will secure their permanent efficiency after his departure ; (2) in 
the capacity of a member of the U.S. Fish Commission, to draw 
up a report of the fishing-grounds, more espec-ally with reference 
to the condition of the cod-fisheries ; (3) to collect, for the 
national moseum the largest attainable number of the remains of 
the now extinct Rhytiim, or Arctic sea-cow, good skins of Phoc€t 
Otaris utsituz, and other sea-animals, together with a 
few skeletons and a large number of the crania of these and other 
marine inommats, aud of the local birds and fishes. Herr Stej- 
neger promises to keep the readers of Natnrm acquainted with 
the success ^hat may attend him in the prosecution of his various 
and arduous labours. 

We are glad to obsei've that the telegraph is making rapid 
way in China. The Shanghai-Tientsin line has been working 
now for a few montht^ and a line is being constructed in the 
south between Canton and Hongkong— a distance of about 100 
miles. The first section is to connect Canton, which is practically 
the coiamerciAl capital of China, with the frontier of British 
Kowloon, situated opposite the town of Victoria. After some 
consideration it has been decided that a land -line is preferable to 
a submarine cable, os it will be more economical, and the latter 
also would sedously interfere with the enormous junk traffic and 
fishing operations in the estuary of the Canton River, It is 
interesting to remark that this line is purely a private under- 
taking of a company of Chinese merchants in Canton, who, 
doubtless, want to be on a level with their brethren In the nortli, 
in rapidity of communication with the markets of the world. 
The line, as above stated, will for the flie present terminate on 
the confines of British territory. It seems hardly credible — but 
tbelactis stated in the Hongkong journals — that opposition U 
made by the British authorities to the further construction of 
the line, and oqiecially to the cable across the harbour necessary 
to coimeet Kowloon with Hongkong, unless it is constructed by 
a British company, j 

Wk regrrt to aee that the project of a meteorological observa- 
tory In Hongkong, which we have already described in Nature, 
b *tm ** under consideration,’* Major jPalmer’s [very complete 
anhe^ on which we commentedat the time, was in the hands 
fltfthe Colonial Office six months ago, but nothing has kince 
bean done, and there seems to be grounds for the fear that a 
work of much impoTtance« local as well as general, for which 
funds are amply provided by the colonial authorities, wUl bo 
;^tponed so long that theofltor to whose knowledge $M ability 
fteschen^ is chiefly due will have left the colony. It will be 
difficult may he impossible to find a well-quaUfied substitute 
in aomall community such as that of Hongkong, 

The Aeronautical Society of Great Britain propose to hold 
^ year oa eahiUtion wmilar to the one held in the year 
the Crystal Palace, with the object of ascertaining the 
Fgtttttt of the wsietHK of adrtmauUes, and with the view of 
aflorong aa to inventors to embody and exhibit the 

their kbhdnt, Srveml prim vm be offinwd, and an 
an^ W the appUances connectad therewith 


will be invited ; also of any methods for propelling a balloon or 
any gas vessel, influenctog its direction, prolonging its life, im- 
proving its utility, &c. The Council will be glad to have au 
intimation addressed to the hecretary, from members or others, 
that they are likely to exhibit, or to assist in raising the funds 
which will be necessary to carry out the project. 

It has been decided by the Chancellor of the Upsala Uni- 
versity to purchase the botanical collection lielonging to the 
tomous Swedish botanist, the late Prof. Elias Fries, for a sum 
of 1250/. ; the collection, however, does not include a Scandi- 
navian Phanerogam herbarium, a collection of uiossCb and alg^e, 
as well as some other objects, which have been purchased by 
some one, who desires to be unknown, and presented to the 
Botanical Museum in Ui>sala. 

The Swedish Diet hat. voted a sum of about 300/, towards a 
geological expedition to Spitzbergen in the summer of 1883, 
which amount will be placed at the disposal of the Academy of 
Science in Stockholm ; it is, however, stipulated that all objects 
collected shall be presented to the National Museum. 

Intelligence from the island of l^ayal, one of the Azores, 
states that a violent earthquake occurred there on May 3. The 
shocks continued during aa hour, in which time churches, public 
buildings, and several houses were destroyed. 

After efforts to domesticate several species of wild ducks in 
America, capturing them young, or raising them from the eggs, 
Mr. Lindon says (Buffalo Soc, Nat. Sci.) that none adapted 
themselves thoroughly to the barnyard state except the mallard, 
dusky duck, and Canada goose, whose progeny prospered well, 
and attained a greater weight and size th.tu the ordinary domes- 
ticated .stock. Some of them betray a tendency to revert in 
plumage, to their original condition, but the majority have been 
completely metamorphosed into the ordinary barnyard fowl. No 
hybrids from any two different wild species, which bred only 
within the inclosure, were ever obtained, except from crosaet, 
between the mallard and dusky duck. The mallard has been 
supposed to be the originator of the common tamed ducks, but 
the dusky duck is now pronounced to be fully as domesticable, 

In view of the vagueuess of expresMon “rainy day*' in 
meteorology, I’rof. SchmclU has lately devised au apparatus to 
register the actual duration of rain, (He was not aware of M. 
Kedicr*.s apparatus for this purpose). From a description in 
the Journal de Physique (May), we learn that a long band 
of Morse paper sensitised for rain is used. The paper is 
dipped in a solution of sulphate of iron, dried carefully, and 
coated with tannic acid, or pulverwed ferroeyanidc of potaa- 
t-ium, mi^^ed with powdered re^in for better adherence. The 
strip is stretched between rollers, one of which U actuated by 
means of an endless chain from a toothed wheel on the axle of 
the minute hand of a common clock. It passes under a funne^ 
ia the top of a wooden cose, w'hich is open below and is fixed 
outside a window. By means of guide rollers it receives double 
iuclinalion (longitudinM and transverse), and the ruin .in excess 
does not sensibly spread beyond the part passing under the 
funnel. The len^ which the rollers transfer during a whole 
day is divided into twenty-four equal parts, each corre&poadiag» 
on on average, to an hour. When no rain has fallen during the 
day, the paper strip used may be utilised again, being easily 
wound on the delivering roller. This simple and cheap apparatus 
18 said to act adminlbly. 

A WELL-AiLftANQED and instructive Popular Handbook to the 
Natural History Collection in the Museum of the Yorkshire 
Philosophical Society, has been Issued by cM keeper, Mr. Walter 
Keepi]^, 

Tttt eptiatU of the Sodety of Telegraph Engineers and of 
Eleetridafis have determined that the Society shall offer fliree 
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premiums annually for the best original pajicrs sent in to the 
Society on Telegraphic or Electrical Subjects during the Session 
by any person not being a m.mber of the Council of the Society. 
The 1st Fremtttin will be called the Society’s Premium, value 
lo/. ; and, the Paris Electrical Exhibition Premium, value 5/. ; 
3rd, the Fahie Premium, value 5/. The Premiums will consist 
of books or scientific apparatus. The first Premium will be 
awarded in 1883 for the best papers sent In between this date 
and the end of May next, 

Dr. F, a. Forkl, of Morgen, informs u.s that the supposed 
lacustrine canoe referred to in Nature, vol. xxvi, p. 67, was 
really a simple trough made out of a log, for the reception of^ 
spring water. 

The additions to the Zoological Society’s Gardens during the 
past week include a Spotted Cavy {CciJogenys paca) from South 
America, presented by Mr. V. Gibbs ; a Red brocket [^Cana^us 
rufus d ) from Trinidad, presented by Mr. H. Sand bach ; a 
Black-breasted Sparrow {Passer diffusus <5 ), a White-throated 
Seed Eater ( Crithaga alh^uhris) from S outh Africa, presented 
by Mr, J. Abrahams ; a Homed Lizard {Phryftvsoma (ornutum) 
from Texas, jn-esented by Capt, E. C. B. Walker ; three Mid- 
wife Toads {Aiytts obsMricans)^ fourteen Alpine Newts {Triton 
aipfstris) from Belgium, presented by M. G. A. B mlengcr ; a 
Lesser White-nosed Monkey {Cercopithecus petaurista 9 ) from 
West Africa, a Jackass Penguin {Sipheniscut vtagellanicus) from 
the Falkland Islands, tw^o Cape Crowned Cranes {Balearka 
tktysoptlargus) from South Africa, a Flamingo {Phctnicopttrm 
antiqnontm) from North Africa, two Bernicle Geese {Bemic/a 
ieucopsis), two White-fronted Geese {A user albifrms)^ a Ruddy 
Sheldrake {Tadorna rutila), a Herring Gull (Larus ar^enlatus), 
European, a Bordeaux Snake {Corontlla girondica)^ South 
European, deposited ; a Koala {Phanolarctos oinereus) from 
AuUralia, two Javan PeafowL (/Vxzv spiciftr d 9 ) from Java, 
purchased ; a Collared Fruit Bat (Cynonyctgris coilans)^ bom in 
the Gardens. 


OUR ASTRONOMICAL COLUMN 

The Comet.— The folbwing orbit of the present comet has 
been calculated by Mr, Hind, from observations at Harvard 
College, U.S., on March 19, Josephstadt (Vienna) on April I9, 
and one by Prof. Millosevich, at the Collegio Romano, Rome, 
on May 21 ; parolUx and a^rration were taken into account : — 
Perihelion passage, Jane 10*52442 Greenwich M.T. 

longitude of perihelion 53 55 itf-o) From M. Eq., 

„ ascending node .. 204 53 56*9! 1882*0. 

Inclination 73 46 39*8 

Log. of perihelion distance ... 8782864 

Motiin — direct. 


From these elements avc find the positions near perihelion 
passage thus— 

Distance from Sun** 

centre. Intensity 

R.A, Dccl. InR.A. In D«cl. of Light. 


June 10 o ..74 s&'4..,+23 4r9...-3 33,..+o 40... 82*6 

10 6 .75 50*8 .. + 22 34*5... “2 56... “0 29 . .104*5 

10 i 8..,75 0*2 .. + 20 29*2... - I 18 “ 2 36 ...io 5'2 

11 o ..79 i6-i... + 19 40‘4... “O 17... - 3 26.., 87*6 


The intenrity of light on May 21 has been taken as unity. 
The comet was then judged to have the brightneas of a star of 
C'fim. On May iS Mr. G, Knott estimated it a little higher than 
6"0, which fairly accords. Whence theory would raise it to over 
an average first magnitude at perihelion. With due precautions 
whidi whI occur to most observers who have Urge refractorsj it 
is now seen to be by no means improbable that the comet may 
be observed in full daylight, on June lo and ii. Still it may 
be well to remark that as compared with the first comet of 1847, 
observed at noon, close to the sun, on Mareh 30, by Mr. Hind, 
with a y-inch refiractor. stopped down to about 3 indies, the 
theoretic intensity of Jk^t at perihelion is not quite half as 
great ; thus calling the brightness unity when the comet was first 


glimp^ with the naked eye, the brightness of the present comet 
at ^iCTihellon will be 186, while that of the comet of 1847 was 

By the above orbit the comet traverses the plane of the ecliptic 
at the ascending node 0*038 within the earth’s track. 

Double Stars,— No. 6 of “Publications of the Cincinnati 
Observatory ” has been isjjucd. It contains micrometrical m^- 
Bures of double stars made with the iidnch refractor in 1879-80, 
consisting partly of observations preliminary to the formation of 
a general catalogue of known double stars situated between the 
equator and 30® south declination, and partly of observations of 
objects which Mr. Burnham has found to need re-observing. 
The coses of notable differences from previous measures are col- 
lected in the introduction. Mr. Ormond Stone is doing excellent 
work with his refractor, which appears to have been much im- 
proved since the object-glass was re-figured by Messrs. Alvan 
Clark and Son. 

The Variable Star U Geminorum.— Mr, G, Knott, 
writing from Cuckfield on May 29, states that be had caught a 
maximum of this apparently capricious variable on May 27 or 
28; on both nights it was about 9*9 m. This, compared with 
the previous maximum noted by the same observer on February 
28, give! a period of eighty -eight day^. 

Prof. Schonfeld finds that ■■a star R.A, i6h. 13m. 36s., 
Deck - 7® 21 '*0 for 1855 is variable. 

A star in R.A, iph. 17m. 333., Decl. - 21® 32' j for 1850, 
must be variable to a great extent— 6 5 9*0 at least. 


TEMPERATURE REGULATORS 

"DEFORE proceeding to the consideration of some of the 
means adopted for controlling temperature, more or less 
perfectly, it will be as well t') notice two instruments, because 
although they are in realty only indicators, yet the latter is 
always referred to as a re^lator. 

Hairs aerometer 1 consists of a glass bulb 4} c.l. in capacity, 
attached to a long tube whose capacity is 1 c.i. This tube 
i.s inserted into another of nearly equal length, and supported on 
a stand. The first tube admits of being sustained within the 
second at any given height by means of a spring. The outer 
tube is charged with mercury or water, according to circum- 
stance?, and the bulb and inner tube are arranged to contain, at 
the normal pressure and temperature, 5 c.i. of aff . Any changes, 
therefore, in the atmospheric conditions will affect the leveT in 
the inner tube, and can be allowed for accordingly. 

Doycrc’s regulator® (1848), which is on the same principle, 
consists of a glass bulb, to the bottom of which a fine tuw is 
attached. This tube i+ bent, then carried upwards for a certain 
distance, is then bent again to form an inverted U-tube, the 
extremity is again bent upwards, and terminates iu an open bulb. 
1'he lower bulb and the quill-tube are partly filled with water, 
the surface of which in the tube indicates by its change of 
position the alterations in the volume of the air contained in the 
bulb. The principle on which Fresentus’ cost^ron drying-disk 
is constructed is the same which long ago led to the use of xand- 
bath^, for it U obvious that if a large mass inmt be warmed 
before the heat can reach the substance, a rapid rise in tempe- 
rature is impossible. The number of substances which can be 
conveniently dried at the temperature of boiling water, and the 
number of chemical operations which require that temperature, 
have led to the construction of every variety of watir-bath ftilri 
witer*oven. With a temperature not much above the boiling 
point of water, the increase may be obtained by using solutions 
of various salt's ; but with these the evils of bumping and crystaL 
lisation are so Sffeat that Sprengel (1869)^ replacxsd the water in i 
water-oven by sulphuric acid having a spedfic gtivityof I *<5, 
and for thU pur^jose constructed a leaden one of tbs followte 
description ; The outside cafse of the double- waited air-bith v 
a 6J-inch cube, the inside a 5 inch cube. The worm, made Of 
About 30 feet of leaden piping of |-meh diameter, U 15 Inohea 
high and 4 inches wide. The coils of the worm are kept apart 
from each other i inch by means ol. solder, and the worm is 
kept in its upright position by iwb iron supports aoldeiied to ^ 
Bides of the air-bath, 

Laspeyres^ (1874), using the same liquid, construetfd 
pieces of apparatus. One was a $\m dask so arranged , 
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tbe Kabstmce could be heated in a test-tube ; and the other con- 
sisted of a platinum vessel co constructed that the .substance 
could be inserted into a horizontal tube. 

AUhoueb Laspeyres in the article just quoted argues most 
conclusivdy that an absolutely constant temperature cannot be 
maintaiued by controllmg the gas-supply, and Jac. Myers con- 
cludes hU coi4sideratk>ns on the .subject by saying, *' For so long 
must we give up tbe hope of being able to regulate these tem- 
peratures at pleasure/' yet the sut ject of temperature- regulators 
IS otie to which So many have at various times turned their 
attention, that a comparisnn of the difTercnt methods is not 
uiiht^ui interest. Most of the iubtruments constructed maybe 
clet bided under one or another of the following heads, viz., as 
medtded : — 

Air thermometer?, uith mercury or other Huid arranged to 
control supply of gas : — (a) in which the mercury emplo>ed 
becomes more or less heated while in use ; (d) in which the 
mercury ct other Huid does not lecotue heated. 

Mercurial thermometers (a) acting directly on gas-supply ; 
(^) acting on gas-.- apply through tbe Intervention of electric 
arrangements. 

Vapour- tension thermometers. 

Atr\ThermorneUrs — Kemp’s regulator (1852) consists of 
a glass tube, at one end of which an elongated bulb is blown ; 
the part of the tube near the bulb is then bent so that the open 
end of the tulie and the bulb arc parallel.^ SufHcient mercury is 
then introduced to partly fill the 1 ulb, the remaii.der being 
occupied by air. To the open end of tbe tube is cemented a 
brass cap, which is provided at the side with the gas inlet tube, 
and iu the centre w ith a stuffing box, through which the bra s 
uailet tuLe rlideg. The temperature is adjusted by moving tills 
tube up or down as the case may be. 

Bunsen’s modification made tbe api^ratus more compact, but 
not ho simple or easy of construction.^ It consists or a glass 
cylinder wln^se lower part, is do. ed, and serves as air-veS‘cl 
which coummuicatca with the upper portion by a tube reaching 
nearly to the bottom. In the upper portiow vs inserted a wide 
lube which is provided with a side-tube, and which dips I 
into the meicury. Fastened to the upj.er end of this tulre is the ' 
gas-.‘“UppIy tube, which is rather shoiltr, and which has a fine 
opening in it. The position of tlictc tubes is adjusted by the 
screw-thread in a brass cap, which works on a corresponding 
thiead iu the supply tube. The two parts of the apparatus are 
lield together by a spring (in the newer jiatterns this is replaced 
by a pin working in a groove). 

Ills low-tempcralurc regulator has a much larger fcir-chamber, 
so as to increase its sensl^ivene^s.* It is also provided with a 
side-tube fitted with a stopcock, so that mercury may be added 
or drawn off at pleasure. Guthrie* (1868) constructed a regu- 
lator on Kemp^ principle, but attached the top of the vertical 
tube to ihe Ixittom of an U-tul.e which the gas had to traverse, 
so that the mercury on lisiug checked the flow . The adjustment 
oousisted of a side tube (bent at a right angle) attached to ibe 
vertical tube ; in that lube a glass red couui be raised or de- 
prersed, being held in its pc sition by passing through a jverforaied 
cork, MUncke's* (1876) is very hiuiilar to Bunsen’s, but the 
brass cap and fittings are entirely dispensed with, as the gas- 
supply mpe works stiffiy through a peitorated cork which fits the 
top of the tube 

Air TkiermontHers (A),— Schorer ® (1870) ui-ed for an air-vesfe! 
a test tube 60 mm, X 14mm., fitted with an india-rubber cork, 
and connected by a narrow tube with one limb of an U-tube, partly 
filled with mercury, the otlier Umb being fitted with the control 
mfrangement of Bunsen's | attern. 

Clowes^ (1871) Constructed an apparatus on the same 
principle, but added a small ouilet tube at the bottom of the U- 
tnbe, so that by means of an india-nibber tube, which is closed 
by a Ktew cUp, tbe mercury level in the U-tube may be ad- 
justed. In his apparatus the gas exit lonstbted of glass tube 
pausing through a perfi;irat«d cork. 

Jeaim^l* 11872} used a metalUc air-vessel of 300-400 c.c. 
opacity, commumcaiing, as in SchorerV, with an U-tube (charged, 
however, with gljcerine instead of mercury), Tbe pressure of 
ihe air ^lu^the vessd is regulated by^ nveaais of an IndU rubber 



connecting tube. Tbe flow of gas U controlled by means of a 
fioat in the other limb of the U-tube, wh ch approaches orrecedis 
from the end of tbe gas-delivery tube. The float is held steady 
by a guide needle, w hich is 6xed to the upper extremity by means 
of seaiiag-wax. He mentions Steling’s regulator, but gives no 
reference. 

Mattemon^ (1872) u&ed an air-chamber i4C.m. long X 2C.m. 
diam., and connected it by means of a fine tube with a modified 
U-tube charged v^ith mercury. The rough adjustment is made 
by a fine opening in the narrow tube, which is closed by slipping 
an india-rubber tube over it, and the final adjustment is made ty 
means of the gas-delivery tube, which works air-tight through a 
cork. A side branch to the U -lube serves as a by-pass. 

J. Myerj> ® (1872). — In this apparatus the air-vcs.'^el consists of 
four tubes I5c.m. longX2c.n], dkm. connected together by 
small tubcF, and which then communicate with a rrgulator similar 
to that which Schlosing mes. 

Crest! ^ (1878) employs a glass apparatus consisting of a hori- 
zontal air-ve.vel 15 c.ni. long X 2c.m. diam. ; to this is attached 
at right angles a glass regulator of the Bunsen-Kemp pattern, 
the c ^mmunication between the two being made by a capillary 
tube which enters the upper part of the air-chamber of the regu- 
lator. It is how ever a form of regulator which would require to 
be well screened from di aughts, as so much of it is expos^. 

AUrcuriaJ 7 'hinnomcUrs (a). — Cannichoers * (1870) arrange- 
ment couhists of a tube 40 cm. long by 6 mm. diameter, closed 
at one end, so that w hen filled with mercury it forms an elon- 
gated thermometer. This is bent according to the bath in which 
It is immersed, but U so ai ranged that the open end is vertical ; 
near this end is affixed a ?«ide tube of 2 mm. diameter. This 
tube, after bending upwards, bifurcates. Into the open end of 
the larger tulte a cork is filled, through a hole in which a glass 
rod slides. This rod serves as a rrgulator to adiust tbe level of 
tbe mercury in the bide tube. 

In Hannay’s ^ (1874) anangemeut the principle, is the same as in 
the preceding, except that the adjustment is effected by means of 
a pi.ston in the side tube, which is graduated, while the main 
tube is bifurcated. It is open however to the objection that the 
gas has to pass over heated mercury. 

Schldfting® (1870) used a very tine tube of coiihidcrable length 
(suitably bent) as the mercury reservoir, and led the open end 
of it into one of the horizontal arms of a T-picce. '1 he other 
horizontal arm earned the inlet-pipe of the ga^, which passed to 
the burner through the vertical arm. The escape of the mercury 
from the reseivoir was prevented by a piece of sheet india-rubber, 
which was tied over the end of the tulie. As the mercury ex- 
panded it forced this elastic cap to assume a globular form, and 
thus checked the supply of gas. 1 he quantity of mercury in die 
reservoir was adjusted by means of a side -tube provided with a 
htop-cock (Fig. 4). The outer tube of Fig. 1 is le placed by a 
four-branched bulb which contains the extremities of the reser- 
voir and of the gas entrance tal>e ; but these are separated by a 
small wmedeu disk w ith a handle attached, which is fixed in the 
upper branch, and which rests lightly on the india-rubber slieet. 
Tlie diameter of the gas tube no longer dei-cods on that of the 
india-rubber ; it can be larger, and the opening gaining iu cir- 
cumference can be diminUhed to become so narrow that the 
slightest movement of the disk closes it, Toul extinction of the 
flame is prevented by a small radial groove on the disk. 

Keichert^ (1872) constructed his regulator by expanding tbe 
top of the thermometer tube so as to form an elongated bulb, 
In the top of this bulb was fixed the gas-inlet lube, which nearly 
reached tne lower extremity of the bulb, A bide tube served as 
gaa exit. The adjustment was effected by means of a screw 
w hich worked in a cap cemented on to a side tube in the stem of 
the thermometer. 

Milne-Edwards*^ (1S73) describes a regulator biinilar to 
Reichert's, but dees not specify what shape or description of 
bulb he emplo>8. 

Schaftr's^ (1874) is ebseuilally the tame as the preceding, 
except that the inlet tube is a small steel tube with slit at lower 
cxtrcmiiy. 
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Pi^e* (1876).— The regulating arrangement is the following : 
A piece of glass tube aboiit seven^sixteenths of an inch diameter 
ana ti inch long is' fitted at one end with a short round cork ; 
throngh the centre of this cork a holejis bored» so that the stem 
of the thermometer just fits in it ; the other end of this glass 
tube is closed by a short tightly -fitting india-rubl)cr cork* which 
is pierced by a fine brad-awl through itn centre. Into the hole 
thus formed is forced a piece of fine glass tubing three inches 
long and small enough to fit loosely inside the stem of the 
thermometer. The gas enters by this fine tube. 

Fletcher® {1876) stated that he had for some time used a 
similar regulator, but that the thermometer had an iron bulb 
capable of containing two or three pounds of mercury. He also 
reversed the direction of the gas. 

Mfroirial Thtmiomders (^).— {icheibler^ (1865) devised the 
following arrangement. In the bath or chamber which is being 
heated is plac^ an electric thermometer ; this communicates 
with an electro-magnet which is inclosed in a small metallic 
chamber through which the gas for the burner has to pass. 
When by a rise in temperature the circuit is closed, the 
hing^ armature of the magnet is brought into contact with the 
opening of the gas inlet-tube, and is not liberated until a fall in 
the temperature breal^s the circuit, 

O. 2al>el* (1867) placed in communication with an electric 
thermometer a contrivance which ermsisted of two electro- 
magnets acting on a hinged metallic screen. The completion 
of the circuit by a rise in temperature placed the screen over the 
ilaxne, and thus checked the heat. 

J. Maistre*' (1866I recommended an electric thermometer con- 
nected with an electro-magnet, the armatui^ of which could 
remove the gas-burner from under the bath, or which could be 
connected by means of a lever with the gas-supply tap. 

Spriugmlihl® (1871) arranged an clectro-magi^et with a hinged 
armature, so that on the completion of the circuit a weight 
attached to a lever closed the gas-la]>, which was not opened 
until the release of the armature liberate a spring which acted 
in the opi>o8ite direction. 

Vapour-Ufmon -Appold’s ^ cemsists of a glass 

tube having a bulb at each end. The tube is filled, as abo about 
half of each bulb, w ith mercury ; the lower bulb containing ether 
to the depth of half an inch, which floats on tlie mercury. The 
tul)e is secured to a plate of boxwotxl, supported on knife- 
edges, on which it turns freely. At the end or the plate, under- 
neath the higher bulb, is a lever, which controls the supply- valve 
of a gas-fltove or the damper of a furnace. With a rise in the 
temperature the iucreased tension of the ether- vapour driven 
more mercury into the upper bulb ; this end then falls. With a 
diminished temperature the reverse action takes place. 

Andreae^s® (1878) is like Kemp's and various others, on the 
principle of an U-tube with one limb closed. It is, however, 
rendered more sensitive by the introduction of a certain quantity 
of a volatile Uouid into the air space. It must be borne in mind 
that the liqnia must be selected according to the temperature 
required, as it is obvious that the regulator cannot be used in 
any case where it has to be heated beyond the boiling-point of 
the liquid. 

Benoit ** (1879) constructed an apparatus in which he regulated 
the temperature by adjusting the pressure on the volatile liquid 
contained in the bulb. The following is the arrangement % — A 
small reservoir, which can be shaped to suit the oven or bath in 
which it is placed, holds the volatile hquid. Thh is connected 
by means or a tube from the bottom, to which is attached an 
india-mbber tube, to a regulator of the same pattern as that 
used by Reioliert. The regulator is fixed on a board which can 
he raised or lowered, and is provided with two side tubes for 
adding or drawing off mercury at will. 

By-pass . — Since it is obvious that in cases w-herc the quantity 
of gas required to pass through the regulator is large, any per- 
oef^ble increase in the pressure or the supply from the main 
mtUKt be accompanied by a rif^e in the temperature of the hath, it 
k advhabln therefore to adjust the by-pass tan so that as smaU a 
quantity os possible shall have to pass through the regulator. Here, 
however, experience must decide how wide a margin must be left 
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to the control of the regulator, for in some dis^Cts the differ- 
ence brtween the day and evening pressures is so great that 
adjustment becomes a matter of great difficulty. In soM 
laboratories, especially when near a suburban (g^s-works, the 
day pressure is so low and the evening pressure is so high that 
unless a pressure regulator be interposed between the main and 
the temperature regulator, the by-pass cannot be uRcd, 

Bunsen's^ thermostat is the vessel in which he maintains a 
constant temperature, and which U used by him in his vapour 
density method. It consists of a sheet-copper cylinder, from 
which at seven places equally distant from each other project 
pairs of copjier rods 7-8 mm. thick, which are riveted and 
brazed into it. These rods are heated by gas flames, and the 
temperature is adjusted hy moving the burners to or from the 
cylinder ; but in order to maintain it as constant as possible, 
tne apjiaratus must be carefully screened and the heights oi 
the flames kept nearly equal by means of a gas-regultttor, and the 
flames must reach a height sufficient to keep both the copper 
rods in the middle part of the flame, and not to have the upper 
rod heated only by the extrea)e point of the flame, 

Hipp's® (186S) regulator, which is described by Hirsch (ana 
is therefore sometime'^ referred to as Hirsch’s), consi^^ts of a bent 
compound metallic strap, Het/ on the outside and brafs on the 
inside* The ends thus appr(>ach with a falling temperature. The 
one end is fixed >ecurely iiisside tlie air-bath, and the free end 
communion les by means of a fine copper wire with a regulating 
screw which connects it with a bent rod carrying the gas-control 
valve. . 

Flaw of Liquid, — iJuj^re and Fage^ (1869). The water- l^th 
contains a coil of metal-tube like an ordinary condcns<^^; 
lower end of this coil is connected with a second andf'^iwUer 
worm, w hich is contained in a small water- bath. The latter is 
heated by a lamp and kept gently boiling. The lower end of 
this second worm is bent upwards and terminates in a 
funnel. Any water poured into this funnel will pass fost 
through the WH>rm surrounded by boiling water, and be thus 
heated, and then tlumigb the lube in the water-bath containing 
the specific -gravity bottle. By reguladng the flow of water the 
temperature of this water- bath can bo raised quickly, or kept 
constant at any desired point. 

Strieker and Burdon-Sancierson'* (1870).— In this apparatus, 
which is especially arranged fnr heating the stage of a micro* 
•-cope, the temperature is atliusied by regulating the flow of 
boiling water, through the hollow stage, by means of a com- 
preFsion clamp. As the water in the small boiler is kept at a 
constant level by means of an overflow, the supply when once 
adjusted remains uniform. 

The exceedingly accurate method of maintaining a constant 
temperature hy controJlii g the pressure under which a liquhl In 
an outer casing is made to boih is one that depends so essen- 
tially on pressure that its consideration must be reserved for the 
paper on Pressure-regulators. J* T, BROWN 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Oxford — The establishment of the AVajmflete Professor^ 
ship of Physiology w&s provided for by the late University 
Commission, it lieing arranged that the emoluments of the 
post should be paid out of the funds of Magdalen College, 
to which college the Professor is to be attached oa a 
Fellow. Magdiuen College had already glmwn interest in tile 
development of physiology, and has for some years past main- 
tained a physiological labocatory, in which Mr. Yule, Fellow of 
the College, has given courses of in^ruotion in Practical Physio- 
logy, open to all members of the University, and his leptares 
have attended by all candidates for honours in fdi^Motogy, 
such instruction not having been available elsewhere in Oxford. 
Since the passing of the new statutes, the Linacre Brofieesorihip 
has become confined to Human and Comparative Anatainy« mm 
there bos been no University representative of physhriqg^ 
want of a Professor of Physiology has latelv been very strongly 
felt, especially os the numbmr of caodioates fri the aul^ct 
bus mu^ increased. It is understood that Magdalm Col- 
lie, acting on the representations of ^e Univerf^ity. to, 
effect, has determined to apply sneb sntplns funds tits 
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ililiffftt once to the foundation of ^tbe professor&hip, and it is 
expected that an election to the post wul therefore lake place 
All praise is due to the college for having thus promptly 
acted in the best interests of science in the University, and given 
this professorship precedence amongst several other schemes 
which might have been carried out by it first instead. The 
Profesor is required by the Statutes to give instruction in Human 
and Comparadve Physiology, with histology. 

Cambridge.— The annual report of the Museums and Lecture 
Rooms Syndicate at Cambridge has cotitained in past years no 
more valuable record of work than that lately issued. Taking 
first the department of experimental physic*;, vc learn that 
stxty-two students were attending the practical classes in the 
Lent term, doing work which few of the candidates for the 
mathematical or natural sciences triposes ever did at Cambridge 
before the establishment of the Cavendish Lalwratory. The 
pupiU in mechanism in Prof. Stuart's workslnjp have numbered 
thirty-six during the past winter. In chemistry the increase in 
the Students has considerably exceeded the accommodation 
available in tlie University laboratory, notwithstanding the 
existence of several college laboratories. Professors Livetng 
and Dewar plead strongly for further provision as regards both 
build and appliances, such as may bear comparison with 
those of Zurich and Bonn ; they believe that to del.ay building 
until other departments can be adequately dealt with will be 
most detrimental to the present flourishing prospects of che- 
mistry. A new register of the specimens in the mineralogical 
museum is completed ; but the want of additional apparatus is 
seriously felt. Prof. Hughes records the use of the Arts School 
as a lecture-room, and the arrangement for additional class and 
Work-rooms in tlie Woodwardian museum. The accessibility of 
the collections, and the determinations being kept up to date, 
attract many geologists who wish to pursue special investigations. 
Among the additions to the collections are 700 species of Plio- 
cene shells from Tuscany, casts of vertebrates from Lausanne 
Miocene, 270 species of Miocene shells from the Vienna basin ; 
Upper greensand corals from Devonshire, many Cretaceous 
spccimetts from the neighbourhood of Cambridge, 450 si)eci- 
mens from Neocomian of Saint Croix, Switzerland, and casts of 
Hisperornis regalts^ Marsh, from Kansas ; several hundred 
specimens from Portland Sands, Swindon, Wilts, collected 
Mr. H. Keeping, the curator of the musntm ; numerous speci- 
mens of rocks and building-stones. 

Turning, now, to the biological departments, the Woodward 
and Hopbuni collections of shells have been carefully examined 
and catalogued by the curator, Mr. A. H. Cooke, The report 
gives notes upon the principal families of mollusca, as repre- 
sented in the museum, with indications of gaps in the series ; it 
should be widely circulated in the interest of the museum itself, 
as many old University students must have it in tlieir power to 
supply deficiencies at a slight cost of trouble to themselves. Mr. 
Salvin reports that bis catalogue of the iit trick land collection of 
bards is complete, making an octavo volume of 651 pages. The 
ifpecies in the collection number 3125. Mrs. Strickland has pre- 
sented a further portion of the valuable library of her late 
husband to the museum, In Amphibia and Reptilia the collec- 
tion is stUL relatively poor. A beautifnl skeleton of Menoporoa 
has been prepared by W. Robinson, one of the assistants in the 
museum, and a considerable number of Skeletons and skins of 
representative genera in these groups has been added. Among 
the mammalian acquisitions should be mentionetl the skeleton of 
a male purchased from the Zoological Society ; a skeleton 
of a mare, presented hy Mr. R. Pr^r, of Trinity College; 
skf^tons of a ringed seal, a Hadder-nosed seat, and a Polar 
boaTf all oare^y killed and preserved, so that the bones were 
lather iajjared nor missing* as is too often the case. A complete 
skeleton of an Indian elephant lias been given by Sir John Phear, 
and a tem perfect skeleton of an individual of the same species, 
Mnt from Cal^tta through the kind exertions of Sir Joseph 
Fayrcr. English additions of interest continue to be mkde, such 
as a male badger, an aduli male otter from Norwich, and a 
femak wild eat f^m SutherWlshire. 

The number of stodents working at physiology practi- 

A ffrer 10a. Mr. Balfoar’s cloases in practical 

mor|iiv)teogy hate very «ea^ attained the aame numbeia. More 
d^etobtttjteatote tire eerloaa^ needed. Mr. Vines has been 
a eteall room for practical botany, but the advanced 
owi Utoir work hfy the cmiiM [Mng repeated 

cWo otr three onty ten students can wm^k at once. 


Elementary students are at present unprovided with any space 
for practical study. 

Prof, Paget, in reporting on the department of medicine, 
strongly urges the speedy appointment of a Professor of Patho- 
loSry» and the provision or a Pathological Laboratory, The 
Museum of Human Anatomy has been enriched by sixteen 
models of the brain and other models, prepared by the late Mr. 
Joseph Towne, modeller tO Guy's Hospital, presented througli 
' Mr. T. Bryant. 

One further note should be made, calling nttCDtion to the 
magnificent presents made to the Philosophical Library, on its 
transfer to the new room, and being made available for all 
students in the museums, by Mr. J. W. Clark, Prof. Humphry, 
Mr. F. M. Balfour, Prof. Babington, Prof. Newton, and o^ers. 
Mr. Clark’s gift is of priceless value to the science school, 
including as it does several hundreds of volumes of the most 
valued and superb editions of zoological and anatomical works. 

The Hopkins Prize for the best original memoir, inven- 
tion, or discovery in connection with mathematics pliysical 
or mathematics experimental science that may have been pub- 
lished during the mree years immediately preceding, has been 
awarded to Lord Rayleigh, M.A., F.R.S., of Trinity College, 
Professor of Ex|>erimental Physics in the University, for his 
various important papers connected with the theory of vibrations, 
and particularly for his paper on “ The Ibeory of Resonance.” 

Prof. Humphry announces practical classes in histology by 
the Demonstrator, Mr. Hill, and in osteology by Mr. Wlicny, 
during July and August. 

The Cavendish Laboratory will be open to students obtaining 
permission from the Professor during July and August, and the 
Professor or one of the Demonstrators will attend daily. 

It has been decided to confer the Honorary Degree of LL.D. 
ou Prof. J, P. Cooke, the eminent Professor of Clicmistry in 
Harvard College, U.S. 

The opening of the Botanic Garden during three hours on 
Sundays to members of the Senate and friends accompanying 
them has been confirmed by 88 to 76 votes. 

Mk. H, S, Hkle Shaw has been appointed Professor of 
Engineering at University College, Bristol, vice Dr, J. T. Main, 
elected Assistant Professor of Mechanics at the Normal Colley 
of Science and Royal School of Mines, South Kensington. Mr. 
Sidney Young, D.Sc. London, succeeds Mr. W. L. Goodwin as 
Chemical Lecturer and Demonstrator, the latter having ob- 
tained the professorship of Sackville College, New Bruns wdek, 
Canada. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May ii.— “On the Organisation of the Fossil 
Plants of the Coal-measures,” part xii, By Prof. W. C. 
Williamson, F.R.S. 

At the recent meeting of the British Association at York, 
Messrs. Cash and Hick read a memoir, since publi'fhed in part 
iv. of vqI. vii. of the Proceedings of the Yorkshire Geological 
and Pol^cchnic Society, in which they described a stem from 
the Halifax Carboniferous deposits characterised b> a form of 
bark hitherto unobserved in those rocks. To this plant they 
gave the name of Mrriophylhides Willicsmsonis, It was charac- 
terised by having a large cellular medulla, surrounded by a thin 
vascular zone compostSl of f-hort radiating lameHie. This, in 
turn, was invested by a cylinder of cortical parenchyma from 
which radiated a number of thin cellular laminae, like the spokes 
of a wheel, separating large lacunie. Each kunma generally 
consisted of a single is^es of cells. At their peripheral end, 
these laminsG mei^^ in a thick, large-celled, cortical paren- 
chyma. The generic name, Myrlophyfloides, was given to the 
plant because of the resemblance between sections of its cortical 
tissues and those of the recent Myriophyllutn. Two reasons 
induced the author to object to this name (Nature, December 
8, lS$t, p. 1x4), and to propose the substitution of that of 
Helophytotu Such substitution, however, was rendered un- 
necessa^ by the discovery, by Mr. Spencer, of Halifax, of some 
additional specimens which indicate toat the supposed new plant 
was merely the corticated state of the Astrom^lon, described 
^ the author in hU Memoir, part xi. {PhU, Tfvns^t 1878). 
Inesc specimens showed that the plant was more complex tium 
had tteen supposedt diObreut ramifications of it havtw each their 
{udhidda^ pcei^^inte. 
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Irt Seine of the new j-pedmens the vascnlo^inedullary axes 
present no differences from those of the A>trom)elon already 
defcribed. The radiating lines of cells reparating the laminiC 
prove to be transverse sections of elongated vertical lamina* 
composed of cells with a mural arrangement, and t^hich separate 
large vertical lacnrse of varying lengths ; a type of cortical 
tissue clearly indicating a plant of aquatic ba\)iu. So far as 
this hark is concerned, all tne ramifications of the plant display 
similar features, but fcveral of the specimens exhibit important, 
variations in the structure of the vasculo-rntdiiJlftry axis. In 
them the central cellular medulla is replaced by an axial vn cular 
bundle, vhich has little, or in s<tme examples apparently no, 
cellular element intermingled \^ith the vascular portions. In 
some examples this axial Vmidle is invented by the thick exogc^ 
nous zone seen in Astromyelon. In others that rone is wholly 
wanting. Yet there appears to be no reason for doubting that 
these arc but varied states of the ^ame plant wdiich bronebed 
freely, the differentiated branches having, doubtless, some mor- 
phological significances, as )ci incapable of being explained. 
That the plant was a Fhanerngem allied to Myriophyllum, is 
moet improbable. It has Jevcral features of re^emblance to 
the Cry piogflBnic Marsilcn, fr( m which it docs not differ more 
widely tnan the fossil 3 -epidodendra do from the living I^yco- 
podlacero. 

The author describes a new specimen of Psarovius Pcnauliii^ 
found by Mr. Wild, of Ashton-under. 7 . yne. Those previously 
described, consisted almost entirely of fragments of the bark 
and its serial rootlets. The present specimen contains a perfect 
C -shaped fibro- vascular bundle and a portion of a second one, 
resembling some of those dcf^cril>ed by Cord a, and wliich leave 
no room fur doubting that our Uriti^h Coal-measures contain at 
least one arborescent fern, equal in magnitude to those obtained 
from the deposits at Autun. 

In hi? Memoir, Forts IX. and X., the author described, under 
the provisional generic name of Zygosporites, some small | 
apherical bodies with furcate peripheral projection*. Similar | 
bodies had been met with in France, and were regarded by j 
some of the French paloeontologists as true Carboniferous repre- ; 
Rcnttttives of the Desmidiaceee. The author was unable to accept ' 
this concluaioii, deeming it much more probable that they would 
prove to be spore* of a different kind. Mr. Spencer exhibited 
the specimen now described at the York meeting. It i.s .a true 
sporangium, containing a cluster of these Zygosporites. Though , 
they undoubtedly bear a close sujicrficial resemblance to the 
zygospores of the Desmidise, their inclosurc within a common 
sporangium demonstrates them to be something very different. 
There is now no doubt but (hat they are the spores of the 
strobiJus, described by the author in his Memoir, Part V., 
under the name of Volkmannm Da^tmi. Hence the genus 
Zygosporites may be cancelled. 

Another interesting specimen found by Mr. Wild, is a young 
Olamite, with a more curiously differentiated bark than any 
that has hitherto been discovered. I he structure of the vascular 
cylinder and of the innermost layer of the bark, differs in no 
essential respect from those previously described ; Imt the outer- 
most portion displays an entirely new feature. It consistR of a 
narrow zone of small longitudinal prosenchymatous bundles, 
each one having a triangular transverse section, the apex of each 
■ection being directed inwards, whiht their contiguous bases are 
in contact with what appears to be a thin epidermal layer. As 
in every previously discovered Calamite in which the cortex is 
presenred, the peripheral surface of this specimen is perfectly 
smooth or ** entire.’^ It dwplays no trace of the longitudinal 
ridges and furrows seen in nearly all the traditional representa- 
tions of Calamites figured in our text-books. 

It has long been seen that the medullary cells of the Lepido* 
dendra, as well as the vessels of their non-exogenous medullary 
sheaths, steadily increased in number as these two organs in- 
creased in size correlatively with the corresponding general 
growth of the plants. But the way in which that increase was 
brought about has continued to be a mystery. The author now 
describes a Lepidodendron of the type of L, Pfarcourtii in which 
nearly every medullary cell is subdivided into tw^o or mone 
younger cell^ showing that, when orij^nally entombed, the pith 
wa* an extremely ac 3 ve form of meristem, thongh the branch 
itself had attained to a diameter of at least two inches. The 
numerous small young cells are of irregular /orm. Their deve 
lapment by fhrmer growth into a regui^tr pvenchyma would 
inevitably necessitate a eoerespotiding increase in the diameter of 
the branch as a whole ; and it must have been from thesenewly- 


formed cells (hal the medullary cylinder obtained the element 
out of which to construct the additional vessels, the increase of 
which has been shown to be the invariable accompaniment of the 
growth of the branch. As might be expected, the growth of the 
vascular cylinder, or medullary heath, could only have been a 
centripetal one. 

A new form of Halonia from Arran is described. Instead of 
its central portion consisting, as in previously-described examples, 
of the usual Lepidodendroid medulla surrounded by a vascular 
cylinder, it consists of a solid axis of vessels, resembling in this 
rej-pect all the very young Lepidodendroid twigs previously 
described from the fame locality. Many recently obtaioed 
specimens of T.epidodendroid branches sustain the author's 
jieviouB observations that all examples from Arran having le8« 
than a certain diameter, have the solid axial bundle, whilst all 
above that diameter have a cylindrical va>^cular bundle inclosing 
a cellular medulla. The fir^-t type commences with the smallest 
twigs, and is found increasing gradually up to the diameter 
referred to. The second type begins where the other ends, and 
increases in diameter until attaining the dimensions of the largest 
stems, in none of which docs the solid bundle reap|>far. Ilalonial 
branclics have not hitherto been described attached to the 
branches of any true Lepidodendron, though in 1871 (Memoir, 
Part IT.), the author gave reasons, based upon organisation, for 
insisting that Halonia was a fruit-l>earing branch of a Lepido* 
dendroid tree. This conclusion was sustained by Mr, Carruthers 
in 1873 in his de.'jcription of a branch belonging to a Lepi- 
dophloios. The author now figures a magnificent example, 
from the museum of the Leeds Philosophical Society, of a 
dichotomous branch of a true I.epidodendron of the type of^Z. 
tUgans and Z. sihgifu^idcs. In this specimen every one of the 
several terminal branches bears the characteri'^tic Halonia! 
tubercles. The leaf scars of these latter branches have the 
rhomboid form, once deemed characteristic of the genus Bergeria, 
whilst those of the lower part of the specimen are elongated as in 
Z. elfgans^ &c. These differences are not due to their appear- 
ance in .separate cortical l.iyer<{ of tlie branch, but to the more 
rapid growth in length of its lo^er part compared with it< 
transverse growth. 

The author throws some additional light upon the structure of 
Sporocarpum ornaiuin, described in Memoir, part X., as alsr^ 
u{x>n the nature of the development of the doulde leaf-bundle« 
seen in transverse sections of the British Dadoxylons, described 
in Memoir IX. After a prolonged but vain search for a structure 
Kimilar to the latter amongst the tu igs of the recent Conifers, the 
author has at length found it in the young twi^ of the Saluburia 
adiantifolia. Sections of these twigs made immediately below 
their terminal buds exhibit this germinal arrangement in the 
most exact manner. Pairs of foliar bundles are given off from 
the thin, exogenous Xylem zone which encloses the medulla, 
whilst at the same points the continuity of the Xylem ring is 
interrupted, as was al*o the case with the Dadoxylons, by an 
extension of the medullary cells into the primitive cortex. Sec- 
tions of the petiolar bases of the leaf-scales of the bud show that 
these bundles enter each petiole in parallel pairs, suUcquently 
sub-dividing and ramifying in the Adiantifonn leaf. This carious 
resemblance between Salisburia and Dadoxylon, accompanied as 
it is by other resemblances in the structure of the wood, bark, 
and medulla, suggest the probability that our British Dadoxylon 
was a Carboniferous plant of Salisburian tyj^e, of which Trigo- 
nocarpum may well have been the fruit. If so, the further poftsi- 
bility suggests itself that this plant may have been the ancestral 
form whence sprang tbe Baieras of the Oolites, and, through 
them, the true Balisbnrias of Cretaceous and of recent times. 

Linncan Society, May 4.— Sir J. Lubbodc, Bart, 
president, in the chair.— Dr. Cuthbert C. Oibbe* was elected^ a 
Fellow.— 7 Tte Council and Fellows poised a resolution ttf aym- 
pthy with the family of the late Mr. Cbai. Darwin,— lie fier. 
k. P, Murray called attention to specimens of Cixrex mew* 
iana obtained at Heathfield, Sussex, oorroboratittf Mr. 
lafe rediscov^ of the plant in that county,— *Mr. J, Muriaon 
exhibited dried examples of H^ptrum tximiufii from the 
Cape, of Jjeodia athille^d^s from South Anstratla, and of 
iungle cotton from Nagpoor.— A papw nas reed, on a cbl* 
lection of algse from the Hlmalayii, described by Pro(4 CJ, 
Dickie, — A communication was made, referring to new varieties 
of the sum-cane produced bj planting in appoaitiom as asserted 
by expeWmenti of the Barou & Villa Franca and Dr,; Qtaee 
dt Janeiro. In cpirespODdenoe which bad pas^ between 
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the ftuthora nud Mr. Chos, DArwin, the latter had expi'es£>ed 
doubts as to whether two varieties could affect the character of 
the buds produced by either, it appearing more probable to him 
that the so-called t*ew variety was due to bud-variation. The 
Barou de Vilk Franca thereupon forwarded a document signed 
by eight distinguished Braslliatis, testifying to the fact that valu- 
able varieties have been raised by the pocess in question. Dr. 
Glass furthermore describes in detail his early but fruitless 
attempts to graft two varieties of the sugar- cane, though he 
succeeded with another monocotyledon, viz. Dracatia. — Mr. S, 
Grieve gave a notice of the ciscoverv of remains of the Great 
Auk (AUa impennis) on the l!:land of Oronsay, Argyllshire. 
Wing and leg-Dones were obtained, along with a various assort* 
meat of remnants of the Guillemot, Red Deer, Otter, Seal, and 
other mammal<J, mingled with fish-bones and hhells, These were 
dug out of a large mound, w hich, the author believes, must in 
early limes have been occupied by man. The exceeding rarity 
of the Garefowl remains in Britain gives a special intercut to the 
record of their being found in thcAC w estern Scottish Isles. — 
Then followed the reading of notes on some Cape orchids, by 
Mr, Harry wherein several new species were desciibea, 

and details given in elucidation of particular structural i>oinU 
in the flowers of certain forms, accompanied by a full list 
of the Cape orchids named by previous writers. — A note was 
lead, on the dimorphic florets of Catanamhe luUa, by Mr. 
IC D. Jackson, which was followed by a pajjcr on the clasping 
organs auxiliary to the generative parts in certain Lepidoptcra, 
by P. H. Gosse. After some general remarks the latter author 
mentioned his mode of manipulation, and proceeded to a descrip* 
lion of the organs in que.stion, finally dealing wdth the modifica- 
tion of the apparatub as investigated in a very coiibiderable number 
of species. 


Zoological Society, May i6.*-Osbert Salvin, F.R.S., vice- 
president, in the chair. — The Secretary read a report on the 
additions that had been made to the Society's Menagwie during 
the mouth of April, 1S82, and called special attention to the 
following bit dp, all of which were said to be new to the collec- 
tion:— *(i) a male Rifle-bird (PtUorhis paradis&i)^ \ri immature 
and worn plumage, changing very slowly into the adult dres?, 
but apparently in good health ; (2) a pair of Black-headed 
Tragopans {Cenomis meltimcephala ) ; (3) four Riippcirs Parrots 
{F(goceph€Uus tueppelH)^ from Western Africa; (4) a We. tern 
Black Cockatoo [Calyptorh^nchus nasa), conspicuously differing 
from the eastern C. m its smaller size ; (5) a male Cabora 

Tragopan {Ctrurrnis irahii), making a fine addition to the galli- 
naceous series; and (6) two of tlie recently described Uv»an 
Parrakeet {JVympAicus stviemsis ). — Thcie was exhibited, on 
behalf of Mr. Henry Stevenson, a specimen of the Dusky 
Petrel cAiriMWi*), which had betn picked up dead in 

the neighburtti^tood of Bungay, Norfolk, in 1058.— A communi- 
cation was read from the Rev. O, P. Cambridge on some new 
genera and species of Araneidia, Of the sixteen species de- 
scribe], two were from Caffraria, one from St. Helena, two 
from Ceylon, and the remaining eleven from the Amazons. — 
Mr.’ W^ A. Forbes called attention to a peculiarity recently 
observed in a young male s]>ecimen of FUhuia satanas^ in which 
the third and fourth digits of Loth hands were cumplttely 
webbed,” — Mr. W, A. Forbes also read a paper on certain 
(>0intB in the anatomy of the Todies ( '/odM)^ and on the affini- 
ties of that group. He dissented from the views of most 
previous authors as to the close affinities of these birds to the 
M^nciidie, considering that they must form a group by tbem- 
bclVee, to be called TodUptmes^ of value equivalent to the /Vrt-, 
Passeid-, and CypsSH fonms of Garrod. There were many 
grounds for supposing that Todus is a very ancient form, more 
nearly representing the ancestors of the whole group of Anoma- 
logonatous birds than any other Kving form, — A comoiunication 
w'a« read from Mr. Roland Trimen, F.Z.S., containing a de- 
scription of an apparently undesotibed Sun- Bird obtained in the 
l>rorince of Mossamedes, South-western Africa, which he pro- 
posed to name C'tnnyrii after its disooverer Mr. Abel 

W, Erikssoii.<*-Mr. P, L. Sclater read some notee on a species 
of Duck (^isiw examples of which had recently 

bred in the Society's Gardens. — Mr. W. E. Forbes gave an 
account of some points in the anatomy of a rare Australian Duck 
from examples that had recently died in the 
Society's Menagerie. 

Wiuicid Socie^r Hay ao.— Prof, Fullpr lu the chair.— 
Proff W. Chandler Robert?^ F.R.S. communicated the results 


he had obtained in repeating the experiments of M, W. Spring, 
Professor at the University of Liege, on the union of flnely* 
divided particles of metal by pressure. M. Spring bad thown 
that at a presstEure varying from 5000 to 75CO atmosphere.<^, metallic 
filings may be united into coherent discs. Thus at a pressure of 
6cc» atmospheres bismuth filings may be united into a dUc which 
has a crystalline fracture and a density which is identical w ith 
that of the metal cooled from the molten state. Zinc again, also 
a very crystalline metal, will weld into a disc at a pressure of 
70:0 atmospheres, and the metal will even “ flow " into cracks 
between the die and the collar surrounding it, just as in the ex- 
periments of M. Tresca, lead " flowed ” under i^imilar circum- 
stances. Prof. Roberts bad repeated and confirmed many of the 
experiments of M. Sping, whose more recent rei^ulta are of 
si^ecial interest, as he mis shown that if filings of bismuth, lead, 
and cadmium be mixtdm suitable proj)ortions, such, for instance, 
as in Wood's alloy ; and if the mixture behubmitted to a pressure 
of 7500 atm(m>here^, an alloy is obtained which will actually 
fuse at 70“ C, the true fusing point of Weed’s alloy being 
fij’’ C. Prof. Kobeits showed to the Society an alloy he 
had prepved which melted below 100'' C., aitliough of 
the constitnent metals the lowest melting-point is 230'' C., 
and he pointed out the great interest both to the physicist 
and metallurgist of M, Spring’s results.— Mr. Waller Baily 
then showed mathematically that the reimlsioii between tlie 
magnet and revolving copper di^c in the experiment thown 
by Prof. Guthrie at the last meeting of the Society ought 
to vary as the square of the velocity of rotation of the disc, a 
result which Prof. Guthrie had found. — Mr. Lecky gave the 
results of tests of Mr. Bennet’s cell (described at the last meeting) 
made by Prof. Guthrie, The electromotive force was I'14 
volts ; the internal resistance o‘8 ohms, but both ([uantilics vary 
under certain conditions. Prof. Macleod also gave the leiults of 
tests made by him. These show that the cell rote in E.M.F. 
from I 005 volts on changing to 1*213 volu after standing three 
days. The internal resistance was then 1*007 ohms. Both 
quantities varied under different conditions of working.— Mr. C. 
V. Boys then exhibited an improved form of his vibratory meter 
for measuring electric currents, and specially designed for electric 
lighting purposes. He has applied to the form formerly shown 
to the Society, the contact-making device employed in Hipp's elec- 
tric clocks, which, though imperfectly adaptable to the clocks, is 
perfectly adaptable to the meter. The force Is proportional to 
the displacement. No sliding contacts are emplujed. Mr, 
Boys aUo explained some other plans for cunent meters, one of 
winch he believes to be the final form for practice, and which, 
besides being remarkably simple in consliuction, is free from the 
objection of being tampered with by means of extraneous mag- 
nets. In reply to Prof. Foster he stated that self-induction dues 
not disturb meir action. 

Paris 

Academy of Sciences, May 22.— M. Jamin in the chair. — 
The following papers were read ; — Note on the application of a 
theory of Poncelct to approximate calculation of the arcs of 
plane curves, by M. Resal. — Researches on the absorption of 
gases by platinum, byM. Berthelot. He investigates the libera- 
tion of heat in absorption of hydrogen and ox}gen by platiiia 
in different stales. It is shown that the state of porous buLies 
changes continually while they absorb gases,— Action of oxy- 
genated water on organic substances and fermeniations, by MM. 
Bert and Regnard. Inttr alia^ dilute oxygenated water stops 
fermentations due to living organisms, and putrefaction t f all 
suUtances which do not decompose it ; it does not act on diub- 
tasic fermentations. It is rapidly destroyed (ander 70'’) t y 
collagenous ozotised matters, by muscultne, blood* fibrinc, and 
azoti.'^ed vegetable matters ; but not by fats, omyluceous matUrt^, 
soluble fennenU, egg albumen, cuseine, peptones, creatine, crea- 
tinine, or urea. —Reply to obj^tions made by M. de Lei^seps in 
the last shfua^ by M. Cowon.— A new scientific cruise of the 
TrcevailUur in the Atlantic, in July and August, as far as 
Madeira and the Canaries, was announced by M. Alph. Milne- 
Edwards."*-M. Dernontzey was elected Correspoi.dent in Rural 
Economy! in room of the late M, Pierre,-— On the measurement 
of carbonic acid contained in the atmosphere, by M, Mascart. 
He de^^cribes a metiicKi baaed on direct mtasurement of the dimi- 
nution of pressitre of a maas of air at constant volume and tempe- 
rature, when tlm CO^ is risnaoved. Travellers may take about 
500 CO. of ah' in ^ss tubes sealed at a lamp, and afterwards 
analyse jU Itisure^— -Qtioutity of carbonic acid contained m the 
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at Col^ve»i near Nyon (Swifsedand), altitude 430 m.| by M. 
Riskr, The general average for three yean is 3 035 voh in 
lO^ooo.-^Xnocnlability of tuberculosii by respiration of conaump' 
by M. Giboux, In these experiments air expired by 
animals in phthisis was introduced twice a day for 105 days into 
tt wooden case containing young rabbits^ the grated apertures of 
the ca«<e being closed for two hours. Tubercles appeared in the 
rabbits' Jungs. Other rabbits in a similar csse^ and similarly 
treated, except that the infected air was pa^ed through carbolised 
wadding, showed no organic alteration. — Researches of patho- 
logical physiology on respiration, by MM. Grchaut and Quin- 
quaud. In the case of bronchial, pulmonary or pleural alterations, 
even in fever, the exhalation of carbonic acid is considerably 
diminished. The lesion, apparently, does not act by barring the 
elimination of CO^, so that this accumulates in the blood, but 
^ interfering with general nutrition nt the various points where 
COfl if formed.^ On the persistence of eflfects of preventive 
inoculation against symptomatic chxtrBonj and on the transmission 
of immunity of the mother to her prcwluct in the bovine species, 
by MM. Arloing, Cornevin, and Thomas. The perfiistence of 
immunity for seventeen months has thus (ar been verified.— Ob- 
servations serving in the study of phylloxera, by M. Lichtenstein. 
— Telegram from Cairo about the solar eclipse. — On the 
observations of the telescopic comet at tlie Imperial Obseivatory 
of Rio de Janeiro, )>y M. Cnils. — On a new case of formation 
of the dark ligament, and its utility for observation of 
the transit of Venus, by M.* Andre. This was observed, 
during the recent eclipse, by MM. Ooncssiot and Marchand, i 
vrhere the moon’s disc came on three sun-spots. The ligament 
18 much less dark than in the case of the transit. Here the laws 
of diffraotion can alone explain it. — On a class of invariants 
relative to linear equations, by M Poincar^. — On uniform func- 
tions affected by sections, by M. Picard.— On the chemical work 
produced by the battery, by M. Tommasi.— On the employment 
of rotating discs, for the study of colour- sensations ; relative 
intensity of colours, by M, Rosenstiehl.— Influence of introduc- 
tion of the interior sea on the r/fpime of Artesian sheets of water 
ih the region of the Chotts, by M. Dru. T^ese Artesian sheets 
would not be destroyed, but the ^cral riginu of waters in the 
oountiy would be improved and protected. — Sulphhydratc of 
sulphide of nickel, W M. Baubigny.— Action of alkaline sul- 
phides on proto <sul|imde of tin, by M. Ditte. — Researches on 
cuproso-cupric sulphites, by M. Etard,— Basic salts of protoxide 
of manganese, by M. Gourgeu.— On the addition of hypfichlorous 
acid to mrinochlorinated chloride of allyl, by M. Hem-y. — The odd 
eye of Crustacea, ns, by M. Hartog, It is composed of three simple 
eyes, anterior to the brain, with optic tods reversed, receiving 
the conductive fibres of the optic nerve on their external border, 
and havitsg the pigment layer confounded in one mass. A 
similar structure is found in Ch»tognatba and in some Planaria. 
To this primitive and ancestral group of TurbclJaria, the eyes of 
Crustacea and Chanognatha may probably be referred,— Re 
.searches on flagclUferou.*! Infusorians, by M. Kunstler.—On a 
bed of tertiary mammalia at Anbignos (Andiche), by M. Tore- 
carpel. — Influence of ethylic alcohol, and of essence of absinthe 
on the motor fundions of the brain, and on those of the muscle^ 
of the life of relation, by M, Danillo. The influence of alcohol 
{in strong doses) referred to similar to that of other anics- 
thetics (ether, chloral, morphine). Five periods are distin- 
guished in the case of essence of absinthe, a tonic, a clonic, a 
choreiform, a ^>eriod of delirinm, and one of resolution. Thus 
the poisoning la like that from strychnine, in which, however, 
the period of delirium is absent. 

Vienna 

Imperial Academy of Scieticea, April 20, — L, I, Fiteinger 
in the chair.— The following papers were read : — Fr. Brauer, on 
the sigmmt m^diore of Latreille, — R. Maly, on the ratio of 
bases and acids in blood-serum and other animal fluids ; a contri- 
bution to the theory of secretion. — Fr. Emich, on the behaviour 
of ox-bile to HuAier'e reaction, and on some properties of 
glycocholic acid'. — T. Mautfaner, on the optic-rotatory power of 

r inc and cystine.— G. Bceka, on the orbit of the planet Ino 
173).— E. .Soeas, on Fr. Basstm's work, ** DiectWone 
del fossih di I^sina;'’— T. V, Robon, on the or^n of me 

nervtt# ocusticmi in Pistfomyaon.— F. T, Paulsen, on path of 
the air-etreaiB in the na»A cavity of nm.— O. Simonyi on a 
series of new tnathematicii] prind^ex derived from experience; 

May 4.— L. 1 , Fltringer in die chair.— TTte fbMowg papers 
were read :— C. on the meehonioal separmm ^of 


minerals. — G. Gruss, on the orbit of the "l^reley" (xdf).— 
O. Seeiiger, on the history of development of the Ascidra^^— 
S. Lustgarten, on test for zodofonn, naphthol, and chioroform 
in animal liquids and tissues. — A. Wassmuth, on the specific 
heat of strongly magnetised iron and on the mechanical equiva- 
lent of a diminution of the magnetism by heat.— T. V, Tanovsky 
and H. v, Perger, a sealed packet containing a paper on a new 
reaction of the azo-bodics.— A Brezina, report on some new and 
little- known meteorites (part iv.)— St. A. Skrrnr^ synthetioal 
experiments on the chinolm series (part iii.). — R. We^heider, 
on the derivates and constitution of ojtianic and hemtpinlc acid. 
— ^A. Boehm, on the tertiary foasUs of the Isle of Madura. 

BARtlN 

Physiological Society, May 14. — Prof, du Bois-Reymond, 
president. — Dr, Rabt Riickard spoke about the development of 
the brain in fishes, and about the import of its so-caUed Lobi 
optici. He especially combated the view that the part covering 
these lobes is a part of the cerebrum ; he is, on znorphologloal, 
hibtiologicah ana embryological grounds, rather of the opinion that 
this portion of the brain belongs to the middle brain, and that 
it is an homologue to the corpora quadrigemina in the brain of 
the higher orders of animals. He endeavoured to establish this 
view by the history of the development of the brain in fishes, 
which he made a minute study of in the trout.— Prof. Hirseb- 
J>erg laid before the Society the results of hi.? dioptric measure- 
ments of the eyes of fishes and amphibia (pikes and frogs), as 
a furthet' contribution to the comparative moptrics of the eye. 
According to his measurements, the cornea in the pike has a 
large radius of curvature which exceeds the length of the optic 
axis ; consequently, these animals are very myopic in the air ; 
when, however, the eye was ophthalmomctrically examined 
under water, the distance of distinct image formation was much 
greater. The eye in fishes (l)oth those of the pike and roach 
■were examined) behaves quite differently in air and in water. 
This fact is a contradiction of Herr Rateau's statements, who 
also found the seeing distance of fishes almost the some in both 
media. The eye of the frog also behaves differently in water 
from what it does in air ; the radius of curvature of its cornea 
is much smaller in proportion to the length of the optic axis, and 
its myopia in air is much less than in fishes. It h remarkable, 
that in the case of the eyes of both the frog and the pike, 
neither a solution of atropine nor of cserine produced any iter- 
ation in the distance of (he formation of images ; it is hence 
probable that the accommodation of the eye, if it occur at all in 
these animals, takes place by some other mechanism than that 
which affects it in the higher vertebra. 
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ANTS, JSEES, AND WASPS 
ifefj*, <ind Wasps/ a Record of Observations on the 
Siaoial ' Hytnenopiera, By Sir John Lubbock, Bart., 
MJ*., F.R.a, D.CL., LL.D,, Rrcs. B.A. and US, &c. 
International Scientific Scries, Vol. XL. (London : 
Kegan Paul, Trench, and Co., 1882.) 

S IR JOHN LUBBOCK has done well to gather all the 
results of his serially published observations on the 
social hymenoptcra in one treatise, and to bring out the 
treatise m the International Scientific Series. On the one 
hand the extensive and important research on which he 
has for so many years been engaged is thus presented to 
the naturalist no longer in the form of scattered papers, 
and on the other hand the International Scientific Series, 
both on account of its popularity at home, and of its well- 
organised machinery for securing rapid translations 
abroad, is the most suitable place for publishing re^iults 
which are in so eminent a degree of interest to general 
readers. 

Looking to the investigations as a whole, or in the 
connected form in which they are now presented, we think 
that they deserve to be considered the most scientifically 
methodical, as well as rn many respects the most scien- 
tifically fruitful, which have hitherto been prosecuted in 
the region of comparative psychology. In saying this we 
do not forget the mvestigations of Reantnur, Huber, 
Foiel, Darwin, Moggrhdge, McCook, Morgan, or Spald- 
ing — all of whom we legard ns holding more substantial 
dahns to recognition in this respect than many others 
who mi^t be mentioned in the same connection. But 
when we compare the researches of Sir John T.ubbock 
with those of any other comparative psychologist, we find 
that he has the merit of showing, if not the greatest ap- 
preciation of scientific method, at least the greatest deter- 
mination in applying such method to the questions with 
which comparative psychology has to deal. Darwin and 
Spalding are the only other men who in this department 
of science have shown an adequate estimate of the im- 
portance of experiment as distinguished from observation ; 
but neither Darwin nor Spalding had time to experiment 
in psychology on a laige scale— the former having had so 
many other lines of inductive and deductive research to 
attend to, and the latter having died so young. Thus it 
is that when we compare the investigations of Sir John 
Lubbock widi those of other woi^cers in the field of 
animal psychology, we must assign to him the first place 
among these workers as a scientific observe* 

For the most part the volume before us is a reprint of 
the papers read before the Liimean Society, with only as 
much recasting m is rendered necessary to give a syste- 
matic form to the book. A few coloured phaes, however, 
are added, as well m a bi^ef iictotmt of some of the chief 
fhets feezed by other obwTvm of ants. The latter, 
indeed, h slender, and is not-evan attempted intbe case 
of bees j no Hiat the essay is StrkftJy, as rts^tWe pxwdaims, 
m er d of tfiMervatHims on the toebd hfmmtptmi**; 
k h not wn rntxmm df ill that we Ittnew eonoettiing the 
ps y ehdl qg y qtf iftawe atdmals. As fthe ^sasey is wase to 
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its author did not take the opportunity of disseminating 
complete information upon so interesting a subject, to- 
j gather with the ** record ” of his own observations.’’ But 
I this is a matter on which opinions are likely to differ, and 
I there can be no doubt that within the f^cope laid down bgr 
its title, the work is admirably arranged. 

We shall now proceed briefly to enumerate the principal 
results which this record of observations sets forth. 

The longevity of ants has been found to be much 
greater than was formerly supposed, for while previous 
observers were for the most part of the opinion that these 
insects die off every year, Sir John says ; — 

“ I have now (December, 1881) two queens which have 
lived with me since the year 1874. They must therefore 
be at least seven years old, and seem still quite stroi^ 
and well. I have also some workers which I have had in 
my nests since 1875.” 

The following facts and opinions on questions of 
morphology may be quoted ; — 

“ I must regard the ancestral ant as having possessed a 
sti^, and consider that the rudimentary condition of that 
of Formica is due to atrophy, perhaps through disuse.” 

Some species have the power of ejecting their poison to 
a considerable distance—as much as eighteen inches — 
and this power might have led to the sting falling into 
disuse, especially if the poison is, as it appears to be, ** so 
intensified in virulence as to act through the skin.” 

“ The question arises whether the different kinds of 
workers are produced from different ejj^gs. I am disposed 
to agree with Westwood in the opinion * that the inha- 
bitants of the nest have the instinct so to modify the cir- 
cumstances producing this state of imperfection, that 
some neuters shall e^ibit characters at variance with 
those of the common kind.’ ” 

‘‘ Among bees and wasps the workers are occasionally 
fertile ; but so far as our observations go, it is a curious 
fact that their eggs never produce females, either queens 
or workers, but always males. ... It became therefore 
an interesting Question whether the same is the case 
among ants, and my nests have supplied me with some 
facts bearing on the question.” 

These facts consist of numerous cases of fertile eggs 
having been laid by workers, and in every case with the 
result of producing a male insect. 

With regard to psychology, we have only space to allude 
briefly to the more important results. 

Experiments showed that certain individual ants in a 
community '‘are tdd off as foragers, and that during 
winter, when little food is required," two or three are 
sufficient to provide it” 

Observations concerning sympathy and affection went 
to show, that while in most cases such feelings seemed to 
be entirely absent, in some cases they seemed to be 
certainly pretest. This was so in an instance observed 
last year, of a ** poor ant lying on her back, and quite 
unable to moVe ” Her companions moved her tenderly, 
for whenever Sir John “ tried uncovering the nest where 
she was, the other ants soon carried her into the shaded 
part,^ ami when they left the nest for an atrixq;, they 
carried the ittvalML them. 

It wee^niaetoisly the ants in the .same 

netit t0a>g«te one amther ^ friends. Sir John tried 
cbfofrofttriiiagiu^ eettain individualsi to mt 

whitl rtr arisdd faiewiiit their being so mcoipimd. 

G 
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The chloroformed ants were treated by their companions 
as dead, but the intoxicated ones were recognised and 
taken into the hive, while intoxicated strangers were 
rejected. The manner in which recognition is effected 
has long been a standing puzzle to observers, and although 
Sir John Lubbock has not shown how it is done/' he 
has at least shown very conclusively how it is not done. 
Previous hypotheses supposed the faculty to depend on 
recognising personal appearance, personal scent, or on 
there being some pass-signal understood by all the mem- 
bers of a hive, and not known to members of other hives. 
But Sir John has found that the recognition is effected 
when the pupae are hatched out away from their native 
hive, and even when the eggs are developed in one half of 
a divided hive, and the matured insects then returned to 
the other half. He also found that the memory of com- 
panions or nest-mates extends over at least a year and 
nine months. 

Regarding the power of communication, the experi- 
ments went to show a strange uncertainty, though they 
agree with previous observations in establishing the main 
fact that such a power exists. Thus, for instance, when 
a dead fly was pinned down so that the ant which found 
it could not drag it towards the nest, she returned to the 
nest and procured assistance. This experiment was 
repeated, with small variation, a great number of times, 
and certainly proves a power of communication at least 
to the extent of ** follow me.” Moreover, by an ingenious 
device with three parallel tape bridges extending from a 
nest to three similar glasses, one empty, another holding 
a few larvae, and the third filled with many larvae, Sir 
John was able to show the interesting fact that ants 
can give definite information to one another as to 
locality, without requiring merely to lead the way. For 
he took two ants and placed one of them to the glass with 
many larvae, and the other to that with a few. Each of 
them took a larva, carried it to the nest along the respec- 
tive tapes, returned for another, and so on. After each 
journey he put another larva in the glass with a few larvae 
to replace the one which was taken away. Every new 
ant which came to either of the glasses was imprisoned 
till the end of the experiment. Such being the condi- 
tions, it was observed that no ants went along the tape 
bridge to the empty glass, 104 ants went to the glass with 
a few larvae, and 304 to the glass with the many larvae. 
Thus it seems that the two original (marked) ants were 
able to tell their companions, not only where larvae were 
to be found, but even where the largest store was to be 
met with. 

Concerning the powers of special sense, a large number 
of experiments proved that ants are able to appreciate 
colour, and when their nests are covered with slips of 
stained glass, analysis of some of these experiments 
showed that there had congregated “ under the red 890, 
under the green 544, under the yellow 495, and under the 
violet only 5.” Other experiments showed that red light 
was the same to them as darkness, or, at least, that about 
the sam e proportion of ants congregated under red glass 
as congregated under a slip of porcelain. With reference 
to the parts of the spectrum invisible to our eyes, other 
experiments proved **that the limits*of vision of ants at 
the red end of the spectrum are approximately the same 
as ours, that they are not sensitive to the ultra-red rays ; 


but, on the other hand, that they are very sensitive to the 
ultra-violet rays.’' A layer of sulphate of quinine or of 
bisulphide of carbon bad the effect, as might be supposed 
from the latter statement, of rendering the ultra-violet 
rays invisible, or less obnoxious to the ants. Conversely, 
a saturated solution of chrome alum, and chromium 
chloride in a layer so thick that in the darkness beneath 
it the ants could not be seen, bad the effect of inducing 
the ants to escape from its luminosity to their eyes, and 
to go beneath the bisulphide of carbon ; so that, though 
to our eyes the bisulphide of carbon is absolutely trans- 
parent, while the chrome alum and chromium chloride 
are very dark, to the ants, on the contrary, the former 
appears to intercept more light than a layer of the latter.” 

A number of elaborate experiments on the sense of 
hearing produced only negative results, though from other 
considerations (chiefly anatomical) Sir John concludes, 
** On the whole, though the subject is still involved in 
doubt, 1 am disposed to think that ants perceive sounds 
which we cannot hear.” Experiments on the sense of 
smell showed that the estimate previously formed by 
naturalists of its excellence was not exaggerated. 

A number of experiments on the general intelligence of 
ants in overcoming difficulties of various kinds which Sir 
John devised for them, went to indicate a poverty of 
resources scarcely to have been expected ; but it must be 
remembered that this only shows that there are ants and 
ants, for other trustworthy observers give wonderful 
accounts of the high intelligence of certain foreign spe- 
cies. On the subject of way- finding, there arc also many 
interesting observations, which show that sight is not ^ 
nearly so much service as smell, although it is of much 
use in giving them their general sense of direction ; ’’ 
for they observe the direction in which light is shining, 
guide themselves accordingly, and lose themselves if 
turned partly round on a rotating table in the dark. 

We must not leave these chapters on ants without re- 
ferring to one on the relation of these insects to plants, 
and another on their relation to animals* It is of im- 
portance to many species of plants that they should not 
be visited by ants, as the presence of these insects would 
tend to keep away bees, See, which are required to fer- 
tilise the flowers. Consequently, these species of plants 
present a great variety of contrivances to exdude the 
ants, such as water-traps, slippery surfaces, narrow pas- 
sages, sharply-curved stalks, hairs, viscid secretions, &c. 
Instances of such contrivances are given, and die general 
conclusion is stated that ‘^though ants have not influenced 
the present condition of the vegetable kingdom to the same 
extent as bees, they have also had a very considerable 
effect upon it in various ways.” Concerning the relation 
of ants to other animals, the most interesting addition to 
our Jcnowledge which Sir John has made is that of 
Lasiusfl(n>us farming the eggs of aphides* For ** here 
are aphides not living in the ants’ nests, bat outside, 00. 
the leaf-stalks of plants. The eggs are laid early in 
October on the food-pUnt of the insect. They are of no 
direct use to the ants, yet they are not left where they 
are laid, exposed to the severity of the weather and to 
Innumerable dangers, but brought into their nests by the 
ants, and tended by them with the utmost cars through 
the long winter months until the following March, wW 
the young ones are brought out and again placed on 
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young shoots of the daisy. . . . Our ants may not per- 
baps lay up food for the winter (like the harvesters), but 
they do more, for they keep during six months the eggs 
which will enable them to procure food during the 
fc^lowing summer, a case of prudence unexampled in the 
animal kingdom/' 

Only one chapter of the book is devoted to bees, and 
one other to wasps. These, however, are very interesting, 
as the following risum/ will show : — 

Numerous observations went to prove that bees do not 1 
bring their friends to share any treasure they have dis- 
covered so invariably as might.be assumed from the state- 
ments of previous writers ; " and also that in general 
bees are rather stupid in finding their way to honey out of | 
rooms, &c. Their affection and sympathy is even less 
developed than in ants, so that Sir John doubts ** whether 
they are in the least fond of one another/' Their special 
senses are much the same as those of ants, hearing being 
to all appearance absent, while smell and sight are well 
developed, the latter enabling the insects to distinguish 
differences of colour on coloured surfaces. They prefer 
blue. 

All these remarks apply to the experiments on wasps 
no less than to those on bees, except that they are some- 
what more clever in finding ^their way, and show less 
preference for certain colours. One individual wasp was 
tamed, used to perch upon the hand, “ apparently ex- 
pecting to be fed," and even allowed herself to be stroked 
without any appearance of alarm. 

We have now said as much as our space permits to 
recommend this work to all who take an interest in one 
of the most interesting branches of natural history. We 
can only find two points on which to offer criticism. Over 
a hundred pages are occupied with appendices, conveying 
minute details of the observations and experiments men- 
tioned in the previous part of the work. These details 
appear to us unnecessary in a popular book, and we 
think that the space filled by them might have been more 
profitably devoted to a well compressed abstract of the 
observations of other naturalists upon the psychology of 
the hymenoptera. 

The second point, which seems to us fairly open to 
criticism, is that concerning the author's views on the 
philosophy of vision. He discusses the theories of vision 
by simple and compound eyes of insects, and says, ** The 
prevailing opinion of entomologists now is that each facet 
receives the impression of one pencil of rays ; so that, in 
feet, the image formed by a compound eye is a sort of 
mosaic,” and proceeds to observe that this theory “pre- 
sents great difficulties,” because “those ants which have 
very few facets must have an extremely imperfect visiop,'' 
and also because the ants have simple eyes as well as 
compound, so that, according to the theory, the former 
cast reversed images, and the latter direct— a considera- 
tion which leads Sir John to remark, “that the same 
animal should see some things directly, and others re- 
versed, and yet obtain definite conceptions of the outer 
world, would certainly be very remarkable,” 

Now, as fc^rds the first objection, the perfection or 
impetfecUon of the vision woold not noeessarily be deter- 
tnined by the of the faceu any more than by 

their siu. If a given area or eye-iQ>aee is throughout a 
ticeptive surfeoe^it need make no difiTerence whether the 


area is composed of a few facets or of many ; the perfec- 
tion or imperfection of the apparatus as an eye would in 
either case depend on the distinctness or definition with 
which a pencil of rays is admitted into each facet, whether 
the pencil itself be wide or narrow. 

And, as regards the second objection, we can see no 
real difficulty in supposing that the same animal should 
with some of its eyes see direct images and with others 
reversed images, without any confusion resulting to its 
mental perceptions. Let us first consider the case of 
reversed images. Sir John Lubbock says that we ” see 
everything really reversed, though long practice has given 
us the right impression." But this statement is not 
quite correct. We do not really things reversed, 

for the mind is not a perpendicular object in space 
standing behind the retina in the manner that a photo- 
grapher stands behind his camera. To the mind there 
is no up or down in the retina, except in so far 
as the retina is in relation to the external world, 
and this relation can only be determined, not by sight, 
but by touch. And if only this relation is constant^ it can 
make no difference to the mind whether the images are 
direct, reversed, or thrown at any angle with reference 
to the horizon ; in any case the correlation between sight 
and touch would be equally easy to establish, and we 
should always see things, not in the position in which 
they arc thrown upon the retina, but in that which they 
occupy with reference r^^thc retina. Thus it really requires 
no more “ practice " correctly to interpret inverted 
images than it does similarly to interpret upright images, 
and therefore the fact that some eyes of an ant are sup- 
posed to throw direct images, while others are supposed, 
to throw reversed, is not any real objection lo the theory 
which Sir John Lubbock is considering. 

We give these criticisms as the only ones we have 
found it possible to make, and heartily wish so interesting 
a book the success which it deserves. 

George J. Romanes 


OUR BOOK SHELF 

The Great Giant Arithmos, a Most Elementary Arith- 
metic, By Mary Steadman Aldis. (London: Mac- 
millan, 1881.) 

“THERE are still mothers who wish to retain some 
portion of that influence which nature intended them to 
have in the training of their children, and who refuse to 
abandon it wholly either to the schoolmaster or the state. 
To such as these this little book is offered as a help in 
laying the foundations of one of the most important 
branches of instruction.” In fifty-eight chapters the tender 
student is led pleasantly, clearly, and thoroughly, from 
the very simplest notions which lie at the threshold of 
arithmetic till he (or she), having solved many of the 
giant's easy riddles, is in a very good position to find out 
For himself some of the harder ones. We should say that 
the child who has had this course carefully laid before it, 
will have had its interest maintained throughout with- 
out flagging, for the mode of presenting the subject is such 
as to excite attention without causing fatigue. The 
lessons are all $hort, the questions pointed, and such as 
to draw out What knowledge has been acquired. Very 
little more is done than to explain the elementary opera- 
tions cf numeration, addition, subtraction, muitif^ication, 
and dlvli^A. Towards the close a glance is given at 
some of the.||^ant^s more recondite mysteries, as of parts 
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or fractions of things. Much useful, if elementary, infor- 
mation is conveyed in small doses as the child is able to 
receive it, but there is nothing childish in the matter or 
the manner. We should say that the best way to use the 
book would be for the parent (or governess) to n^aster 
each lesson 'Vvell beforehand, so that there should be little 
or no reference to the book during lesson-time, except, 
perhaps, for the purpose of looking at the illustrative 
drawings. We feel sure that when the **good bye*’ is 
reached there will be few to call Arithmos unkind names 
and say is a horrid, cross old thing,” and that “they 
hate him, and wish such a giant had never been made.” 

Treatise on Ehfneniary Trigonometry. By the Rev. 

J, B. Lock. (Macmillan, j882.) 

Introduction to Plane Trigonometry . By the Rev. T. 

G. Vyvyan. (Deighton, Bell, and Co., 1882.) 

Both these works arc elementary ; their scope is in the 
main limited by the requirements of the Previous Exam- 
ination at Cambridge, and of the Entrance Examinations 
fbr the army. Mr. Lock*s is by far the fuller work, and 
is well adapted for a student who has not constantly at 
hand the assistance of a private tutor ; in fact, such a 
reader, if of fair intelligence, might be independent of 
extraneous aid, if he have previously grounded himself 
carefully in geometry and elementary algebra. The \vork 
contains a very large collection of good (and not too hard) 
examples. The only fault— if we must grumble — is that 
there is too much, we think, for ordinary school teaching. 
As Mr. Vy\7-an remarks, “ in all public schools but a few 
hours a week can be given to mathematics hy the gene- 
rality of boys,’* and trigonometry has to take, in general, 
a very small portion of that limited time. But Mr. Lock 
is to be congratulated, when so many “ Trigonometries ” 
are in the field, on having produced so good a book, for 
he has not merely availed himself of the labours of his 
pedecesaors, but by his treatment of a welLworn subject 
nas invested the study of it with interest. The figures 
are numerous, and are drawn so that the salient features 
anest the eye at once. 

Mr. Vyvyan 's work also is well adapted to the end he 
has in view. He aims at producing a book which may 
fairly be mastered by any schoolboy of average ability, 
who^ sole desire in studying this branch (or any other 
branch of mathemcaticB) is to satisfy the University ex- 
aminers in an early stage of residence, that so he may 
be free to read other subjects, and bid farewell to 
mathematics. 

The matter is clearly, though somewhat concisely put, 
and is sufficient in quantity for Mr. Vyvyan’s purpose, 
which is not to bring out a book that will render a school- 
boy or other junior student independent of the assistance of 
a master — this he considers to be an impossible task. We 
ourselves have found that very much explanation is re- 
quired by the generality of pupils. There is a sufficient 
collection and variety of exercises. 

We cannot say that either text-book will supersede all 
other text- books, but each merits, and will no doubt 
secure a very fair circulation in schools. Mr. Lock’s 
being the fuller, is likely to be the more generally 
acceptable. 

An Elementary Treatise on Conic Sections. By Charles 
Smith, M.A. (London : Macmillan, 1882.) 

A thoroughly excellent elementary treatise. For a 
long time we have been exercised in mmd when asked to 
recommend a book on Conics. To all its predecessors^ 
with their varying shades of goodness and badness, we 
had some objection or other to urge, Mr. Smith has just 
met our want ; his book is right up to the time, and is 
admirably adapted feyr the peparationof pupils fox college 
scholarships ; for students at the university it is a fitting 
introduction to that as yet unapproached work, $almon'’s 
treatise on these curves. The text is exet^eht, full in 
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alternative proofs, and suggestive in its methods ; the 
numerous worked-out exercises, in addition to those col- 
lected at the close of the several chapters, render the 
reader independent of any other work. We think the 
title-page should state that it is an analytical” treatise 
on conics. 


LETTERS TO THE EDITOR 

[ The Editor dots not hold himself rnpotmhU for opinions expresstd 
hy his correspondents. Neither can he ufutertake to retuffs^ 
or to correspond with the writers of rtpected manuscripts. 
No notice is taken of attofiymous commuweations. 

\ 7 he Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible oilurwise to ensure the appearance even 
of communications containing interesting and navel faets.\ 

The Darwin Memorial 

The note in Nature, vol. xxvi. p. 87, on the Darwin 
metuorial, *<ays that there is to be a fund aiiisociated with the 
name of the great naturalist, which shall i)e devoted to the 
furtherance of biological science. Probably most biologists 
would agree that one of the best plans for. enecting this oijecf 
u'ould be one, the idea of which originated with Mr. Sydney 
Hickson, of Downing College, Cambridge, who is at present on 
the staff of the Oxford Biological Laboratory. This plan is to 
establish out of the fund a marine zoological station somewhere 
on the English coast, that of Devonshire, for example, Mr, 
Hickson has advocated this course in a letter to the TimeSt 
where he pointed out that Italy, Austria, and France have 
zoological stations, while we have none, a fact which is one of 
the many feigns that the te.achings of Darwin liave aroused more 
enthusiasm and activity abroad than at home. If you would 
give publicity to this .suggestion it would be certain to come 
under the notice of the Memorial Committee and of biologists 
generally, ]. T. CUNNlNGHA-M 

Cottons, Romford, May 27 


Comet a iS8a 

Owing to recent bad weather, the only opportunity we have 
had here of observing the spectrum of the comet was on June 
Unfortunately our view was obstructed by clouds just os tt 
grew du^ik, but a" 1 1.30 1 managed to obtain a glimpse for a few 
moments. The nucleus gave a very bright continuous spectrum, 
with a marked increase of luminosity and widening of the spec- 
trum in the yellow. X could see no lines or band.'!. 1 was not 
able to make any further observations, as the comet was on the 
point of disappearing behind a tree, A. PERCY SMITH 

Temple Observatory, Rugby, June 6 « 


This comet was distinctly visible to tbe naked eye, at 11 p,m. 
on Sunday, June 4, in the north-west, about S'* to above the 
horizon (being in a hilly country, 1 could not estimate it cor- 
rectly), with a bright nucleus, and a tail about ij'’ in ler^h. 
The sky had been overcast and stormy all day, but clearedl up 
before midnight. 1 observed it from a hill- side about 400 feet 
above sea-levei. F. T. Mott 

Leicester 

Meteors 

' Absence from home on business connected with the Transit 
of Venus Expeditions prevented me sending you earlier notice of 
a very brilliant meteor, which was seen here and at several 
distant stations. 

On May 4, at 9h, 3110. p.m., Mr, Rooney, one of the aasistahts 
of the Observatory^ saw a large fire-ball of a light purple tint. 
It was first observed near the star Arctunia, ona then tf inovied 
towards the Great Bear, passing between 4 and • Ursae, It 
burst just under a Ursse, when it» train changed in eolone from 
a purple tint into a brilliimt red. It wag natule for about five 
secondic and lit up the whole gerdem 
Another as-sistant, Mr. Cmleii, saw the same hoUf a 
pUee not far distant, and Ms aecotmt sfreed well with the ahove. 

A note from a friea4 At OilhepM infonna melbat ^ mieeir 
was 9^ tn that town by several y^ersUmb and was «a bvlluaiit os 
the fall moon. ' ’ 
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Another abfiVTver^ wrttmc from Prestwfch to the Manchtsttr 
SxoimHir and Ttm^s^ deisctibes It bk having movetl from S.S.E. 
to N.N. W,, pa»»ing a few degrees to the eai?t of the zenith, and 
exploding and then vanishing at an angle (altitude) of 40" to 45*’. 

At Tarporliy it was visible for thirty seconds, moving from E. 
to N.N.W. 

The same fire*b^l was also seen in Cheshire, 

Stonyhurst Observatory, Whallcy, May 31 S. J. Perry 

On May 16, about li p.m., I saw a meteor that was, I think, 
the most terrific, as well ns the grandest, I have ever happened 
to see, I reached my hou?e about ten minute? afterwards, and 
at once wrote down, substantially, the folio »^ing unvarnished 
account of the phenomenon. It may have been witnesscrl and 
recorded by some one el'^ewhere. If so, the observer mny like 
to compare my record of it with his own i — I w os walking we^t* 
ward, and I was about two miles south-west of Woodstock <as 
tl»e crow flies). Suddenly my attention was drawn upward by a 
brilliant light. 1 then saw a meteor high up in the w'cstern sky, 
and a little south of the Great Pear. It was descending at an 
angle of 50*. Iih speed was so moderate, that I got a good 
observation of it. Its seeming size was, I think, quite half that 
of the full moon. It appearance was such as I ncvei* saw 
before ; it struck me as being like a transparent lantern, or, 
rather, pail, full of burning maHer. Its base waa a aharply- 
deiined broad cone. It looked as though let down from alx>vc 
by an unseen string, rather than falling. It seemed to be very 
near roe. A flickering reddish flame rose, fitfully, straight u)) 
from the horizontal surface of its yelluw-hucd fiery mass. It 
vanishetl, without my seeing any scattering of sparks, when it 
V as about half way between the Pointers and the horizon. 

John IToskyns-Ahrahall 

Combe Vicarage, near Woodstock, May 27 

Earth-Treznora in Japan 

An article on earth-tremors, which appeared in the Times last 
Nov€rml>er, seems to have attracted ('onsiderable attention in Japan, 
and a few facta respecting the work w hich has been attempted in the 
investigation of microscismic disturbances in this country, may 
possibly be of intei est. In the Tyuttsa^iwus of the Scismological 
Society of Japan we have already had three communications on 
this subject. Prof. M. M. Paul told us how, when searching 
for a site for the United States Naval Observatory at Washington, 
by watcliing the reflection of the ima^c of a .star In a vessel of 
mercury with a telescope, he was easily enabled to detect earth - 
tremors preduced by a railway train at the distance of a mtle. 

Major H. S, Palmer, H,E., of Hong Kong, gave us an 
account of how, by digging a trench large enough to contain 
himself and his irntrumenis when seeking for a station from 
which to make observations on the Transit of Venus, he practi- 
cally escaped from can h-tremors which emanated from a railway 
line about 400 yards distant. As there are strong reasons for 
believing that many of the earthquakes which are felt in edo 
•re produced by tne faulting of the rocks, it was natural to 
assume that before the actual breakage took place there might be 
a crackling or gradual giving u-ay vrhich w'ould be indicated to 
us by preceding earth-tremors. 

In order to determine the presence of these earth- tremor^, at 
the end of 1879 I commenced a series of experiments with a 
variety of apparatus, amongst which were microphones and sets 
of pendulum apparatus, very eimilar in general arrangement, 
but, unfortunatmy, not in refinement of construction, to the 
arraagaroenta now being used in the Cavendish Laboratory, 

The microphones were screwed on to the heads of stakes 
driven in the ground, at the bottom of boxeddu pits. In ortler 
to be certain that the records whioh these microphones gave 
Twe not due to local actions, such as bi^ds or imects, two dis- 
tinct sets of apparatus were used» one being in the middle of the 
lawn in the fron^f ipy house, and the other in a pit at the bock 
m the bouse. The sejatsitlveiMiiB of those mey he learnt from 
fact that if a mudl pebble was dt'^pped on the grass within 
^feet of the pit, a distinet sound ^ueneavd in the telephone, 
swing pranced in the ne^le, of the galvanometer piaoed 
in Mn^on with thefee mioropbohes, A person nmnnsg or 
of the pit*, had eacdt of his steps 
10 veoisAedi that a Japanwe nekhbottt> Mt. Maaato, 

the ttxpedmnts, caused the swi^ng tieedte 
of A^aaamnetar to 4 ose an dectric circuit and ring a bell, 


w’bicb, it i$ ueedlcfs to say, would alaim a household. In thii^ 
contrivance we have a hint as to how earth -tremors may be 
enujloyed as thief-detectors. ' 

The pendulum apparatu®, one of w hich consisted of a 20 lb. 
bob of lead at the end of 20 feet of pianoforte wire provided 
with jmall galvanometer mirrors, and bifilar susj.enaions Were 
also used in pairs. With this apparatus a morion of the bob 
relatively to ihe earth was roegnified 1000 times, that is to say, 
if the spot of light which was reflected, from the mirror moved a 
distance equal to the thickness of a sixpence, this indicated there 
bad been a relative motion of the hob to the extent of i oooifi 
part of that amount. 

The great evil which every one has to contend with in Jap,-:!! 
when working with delicate apparatus are the actual earthquake^i, 
which slop or alter the rate of ordinary clocks. 

Another evil which hwl to be contended with was the wind, 
which shook the bouse in which my ]>cnduluma were supported, 
and I imagine the ground by the motion of some neighbouring 
trees. A shower of rain also was not without its effects upon 
the microphones. After many months of tiresome observ.'ition, 
and eliminating all motions which by any pos-sibility have been 
prorluced by local influence, the general result obtained was that 
there were movements to be delected every day and sometimes 
many times per day. 

Although ihej-c oh'^ervation®, which I found required more 
attention than a private observer was enabled to give to ihem, 
have been discontinued, I sincerely hope they may Ic again 
taken up. My reason for this b that in a country like japan, 
where earthquakes are in .some part or other pnenomena of 
everyday occurrence, we have excellent opportunities of deter- 
mining whether any connection exists between earthquakes and 
earth -tremors. The idea that earth- tremors may be the fore- 
runners of earthquakes is by no means novel, and that earth- 
tremors actually exist war. demonstrated *^umc years ago in 
Florence by Tiinoleo Bartelli, who made microscopic obi-erva- 
tiouH of the pointer of a pendulum, which, to free fron local 
surface action, he suspended in a cell. The localiiies w'liich I 
vsliould recommend for the obiCvvatious of earth -tremors would 
lie as near as possible to some earthquake centre, "I'bc localisa- 
tion of ihcse centres, however, Is a nmtter of fomc difficulty. 
The diflficuhy arises from the fact that^tv?^/ time observations on 
earthquakes have, so far as I am aware, never yet been obtainetl ; 
and farther, although we arc able wirit our Bcisinogiaphs to write 
down the direction m whicli tiic earthquakes shake us backwards 
and furw>aid^, these directiems by no means always tell us Ihe 
direction in which an earthquake came, an east anti wcht motion 
having sometimes been proved to have ttavcllcd bruatUide on up 
from the .‘'Oulh, 

A great a-ssistance to the interpretation of the variou** records 
which an earthquake gives us (m our sebmograpbs is what I may 
call a barricade of post- cards. At the present mymenl Vedo is 
barricaded, all the towns around for a dislnuce of one hundred 
miles being provided with ixj.d'dflrds. Every one of them Is 
povted with a statement of the shocks which have been felt. 

For the mon hs of October and November it was found from 
the records of the post cards that nearly oU the shocks came 
from the north and passed Yedo to the south- west, When 
coming in contact with a high range of mountains, they W'cre 
i suddenly stopped, as w as inferred from the fact that the towms 
I bcyojid this rang* did not perceive that an earthquake )jad 
occurred. This fact having been obtained, the barricade of 
poit-cards has been extended to towns lying still fattUer north. 
The result of this has been that several cartl)quake origins have^ 
so to speak, been .•'Urrounded or corailed, whilst others have been 
traced as far as the seashore. For the latter shocks earthquake 
hunting with post-cardh has had to cease, and we have soldy to 
rely upon our instruments. Having obtained our earthouake 
centres, at one or more of these our tremor instruments mi^nt be 
erected, and it would soon be known whether an observation of 
ennh-tremors would tell us about the coining of an earthquake 
as the cracklings of abending do about its approaching breakage, 
To render thexe experinittits more complete, and to determine 
the eabtaxice of a terrain tide, a gravitimeter might he e>ta- 
bltshed. 1 mention tbts because if terrain tides exist, and the^ 
are suffickratly great from a geotogicHSI point of view, it would 
seem thnt they might be more pronounced and therefore easier 
to measune in a t»untry tike Japan, resting in a heated «»d 
periskpaidas^o bed, than in a" country like England, where ir<d- 
so long ceased, and the rocdcs awe, oompara- 
tively and rigid, if an mstrusaesit soffleieatiy 
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delicftte to detect diiferenceH in the force of gravity in conse* 
quence of our being lifted farther from the centre or the earth 
every time by the terrain tide as it passed between our feet, could 
be established in conjunction with the experiments on earth> 
tremors. John Milne 

Imperial College of Engineering, Tukio, Japan 

Limulus 

Concern INO the systematic place of Limulus, 1 should like 
to draw attention to a habit which has, as far as 1 know, never 
been alluded to in discussions, viz. the manner of casting its 
skin, mentioned by me in Deformation of Insects Compar. 

Zoeh^)* Limulus splits the skin exactly around the front margin 
of the bead. Among Crustacea the Decapods at least split the 
skin around the hind margin of the carapace. Insects split the 
skin in the longitudinal middle line of the occiput and thorax, 
with the later addition of a transversal split on the head. 1 
have seen cast skins of Scorpio, Pseudoscorpions, Hydrachnn, 
and Arachnids, but they are not now at hand for a sure verifi- 
cation. As far as I remember all of them split the skin in the | 
middle line of the anterior parts. At least 1 do not remember 
to have seen any transversal anterior split. H. A. Hagen 
Cambridge, Mass. 

The Utilisation of Ants in Horticulture 

Dr. C, J. Macgowan has sent me from Han Chow, Piovince 
of Haimn, China, a little paper on the “ Utilisation of Ants 
Insect Destroyers in China.” It seems that in many parts of 
the province of Canton the orange trees ore injured by certain 
worms, and to rid themselves from these pests, the inhabitants 
import ant< from the neighbouring hills. The hill- people 
throughout the summer and winter find the nests of two species 
of ants, red and yellow, suspended from the branches of various 
trees. The orange ant breeder^” arc provided with pig or 
goat bladders baited inside with lard. The orifices of these they 
apply to the entrance of the bag- like nests, when the ants enter 
the bladders, and, as Dr. Macgowan expresses it, “become a 
nvarketable commodity at the orangeries.” The trees are 
colonised by placing the ants on their upper nranches, and 
bamboo rods are stretched between the different trees, so as to 
give the ants easy access to the whole orchard. This remedy has 
been in constant use at least since 1640, and probably dates from 
a much earlier perif>d. This is certainly a new way of utilising 
ant", which as a rule are deservedly considered a nuisance by 
the horticulturist. I should like to learn from any entomological 
reader of Nature whether the facts cv^mmuntcated have before 
been knowji in Euroj>e, and, if so, whether the species of ant 
has been deLcrmined. C. V. Riley 

Washington, D.C. 

Aurora Australis 

At'RIL 17, — Evening very dirk ; air close and sultry; ther- 
mometer at 65. About 6,35 p.m, noticed a broad .sheath of dull 
rosy re^i in the south, stretching upwards towards the zenith ; from 
south-east to south was spread a hriglit CTccnish-yellow glare, 
sufficiently luminous to enable us to read the figures of a lady's 
email watch. Shortly afterwards, the sky from ea*t-by-aouth to 
south-south *we>t was illumined with a ruddy glow deepening to 
dark red ; at the most easterly point of the auroral light were 
broad pulsating streamer;; of great brilliancy ; these extended to 
south-east -by-east. Could not detect the slightest sound from 
aurora. Weather continued fine. April ao.-^ThU evening 
there was a wide-spread glare of auroral light, with greater 
range, but of far less brilliancy than marked the grand display 
on the lytlv. Weather fine and clear. T. H, Potts 

Ohinitaki, N.Z., April 2 1 

“Cuprous Chloride Cell” 

As the account given of my cuprous chloride cell in your 
report (Nature, voI. xxvi, p. p6) of the Proceedings of the 
Royal Society of Edinburgh is rather misleading, 1 hope I may 
be excused if I make a few remarks on the subject. It is there 
stated that my cells i-uffered greatly from Joss, This is not a 
correct stafement- There ore two ways in which the work 
expended in chatiging a seoondary batte^ is lo^t. When a 
secondary battery is being charged, ihe E.M.F!. between the 
tsrminals of the battery is higher than the normal £.M«F. of the 


battery with open termioalf', work being expended in heating 
the cells. When the charged cells ore used to trupply a current, 
the E.M.F. between the terminab is lower th^ the normal 
E.M.F, with open terminals work being oMin spent in beating 
the cells. This source of loss is unavoidable, and is .in practice 
very seriou<;. 1 need only refer to the recent experiments in 
Paris with Faure accumulators, which were, 1 think, reported in 
Nature. The second source of loss is the local action in the 
.cell. This depends upon the chemistry of the cell 1 have 
found the estimation of loss from this cause a difficult matter, but 
I think I am jui>tified in saying that the loss from this cause in 
my cell Is very small, when it is properly constructed. In fact, 
when used as a primary, its advantage is that it does not sufier 
from diffusion and consequent local action ns all double-fiuid 
cells do. 1 think it deserves a trial as a primary battery on this 
account. It is necessary to protect the cuprous chloride from 
air, covering it with water being quite sufficient. If this U done 
it should be a very durable form of cell A. P. Laurie 

King’s College, Cambridge 

[The statement that the cells suffered greatly from loss Is in 
our report coupled with an additional statement which implies 
that other secondary cells have the same fault ; so that Mr. 
Laurie is in no wor>e predicament than other inventors of 
secondary batteries. Unless Mr. Laurie’s cell is in this respect 
superior to others, the report can hardly be regarded as mis- 
leading. — El),] 

Phyalco-chemical Lecture Experiments 

A very striking lecture experiment, which I liave never seen 
performed or described, and which illustrates the reaction, by 
double elective affinity, of ^/ry so/ii/s, is the trituration together 
in a mnrtar of corrosive sublimate and iodide of potassium. The 
result is a brilliant scarlet coloration of iodide of mercury, if 
a large crystal of the one is rubbed on a crystal of the other, a 
scarlet precipitate (if the word may be so applied) is formed at 
every point of contact, From the brilliancy of the colour the 
exj^eriment may be readily seen by a large number of spectators, 

June s Leigh Clifford 


CC^rS AND CIRCLES 

A n important addition to the literature of ** Cups and 
Circles’^ and Cup-marked Slones,^ has just been 
issued as part of the fifth volume of “ Contributions to 
North American Ethnology/’ printed by the Department 
of the Interior in their series of the publications of the 
U.S. Geographical and Geological Survey of the Rocky 
Mountain Region. The literature of the subject as 
regards the Old World is already extensive, and the 
object of Mr. Rau’s work is to collect and systematise 
the existing information regarding the cup and ring 
cuttings ” that have been observed on rocks and boulders 
in Europe and India, and to add to this systematised 
knowledge an account of those that are now known in 
America. 

The first monograph on these archaic forms of sculp- 
turings on rocks and stones was that of A, £. Holmbei^, 
on the Lapidary Sculpturings of Scandinavia (“Skandi- 
navien’s Hallristningar,” Stockholm, 1848), but though 
copiously illustrated, it remained in a great measure a 
sealed book, from its being written in Swedish ; and it 
was not till the publication of Mr. Tate's memoir on 
*‘The Ancient British Sculptured Rocks of Nonhunaber* 
land and the Eastern Border” (Alnwick, 1865); the ex- 
haustive essay on the same subject by the late Prof. Sir 
James Y. Simpson, entitled Archaic Sculpturings df 
Cups, Circles, &c., upon Stones and Rocks iti Scouiaiidt 
England, and other Countries*' (Edinburgh, 1B67); and 
the larger work, prepared under the direction of the late 
Algernon Duke of Northumberland, entitled ‘Mnciaed 
Markings on Stone found in the County of Korthumber^ 
land, Axgyle, and other Places, from Drawings made in 
the Years 1863 and 1864 ’' (London, 1S69) that the etteo^ 
tion of atchamlogists generally was awakened to the 

* “ Obsirvationk od CfttHthafwd and odwir l«t>idari«A 
OU World, and in Americji.’* 8y Cliariat JUu* (Wokkioii^ iSSii> ' 
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subject. Since that time a host of enthusiastic observers 
has arisen over Europe, and innumerable examples of 

cups and circles ” have been discovered and described. 
It is difEcult to account for the fascination that allures 
men to the study and pursuit of these ** pitted stones.^’ 
They are neither beautiful, nor intrinsically valuable. 
They are often earth-fast boulders, too large for transport, 
and unsuitable for “ collections.^' But there is an element 
of mystery about them, and the mysterious is often more 
attractive than the beautiful or the useful. They pique 
the curiosity of the ordinary observer by the obvious sug- 
gestion that they have a story to tell if they could be 
made to speak ; and they whet the ardour of the scientific 
investigator by the equally obvious suggestions that they 
are the products of a definite human purpose, which may 
be discoverable from an examination and comparison of 
their special charactenstics. Probably no series of 
archaeological remains has been more carefully examined, 
more minutely described, or more copiously illustrated, 
and if the accumulation of such a mass of detailed infor- 
mation regarding their typical forms and characteristics 
over wide areas should ultimately fail in determining the 
nature of the purpose or purposes for which they were 
produced it cannot fail to add largely to the extent and 
precision of our knowledge of an essentially obscure 
subject. 

It is certainly a matter of great interest, whatever may 
prove to be its general significance, that cup- stones " 
and “pitied stones," which are in many cases analogous 
to those in the Eastern Hemisphere, are found in the 
United States and other parts of the Western Continent. 
Perhaps the most remarkakable of those found in the 
United States is one at I ronton, in Lawrence County, 
Ohio, which was first brought to the notice of European 
archaeologists by Prof. Daniel Wilson, in the Procemings 
of the Society of Antiquaries of Scotland for June, 1875. 
It is a boulder of grey sandstone 3 feet long, 2 feet 7 inches 
wide, and a foot and a half high, weighing between iO(X) 
and 1 200 pounds. The surface of the stone is pitted all 
over by about n6 cups, whose average diameter is 
inches and their depth about J inch, and on one side of 
the block there are several grooves 4 or 5 inebes long, 
shallow and circularly hollowed in the bottom, so that “a 
cylindrical stone applied in the direction of its length 
would have produced the grooves, and its end by rotation 
the cup-shaped cavities.’” Another cupped boulder of 
granite occurs at Niantic, in New London County, Con- 
necticut. Ic has only six cups, varying from about 2 inches 
to 3A inches diameter, and from i inch to almost 1 inch in 
depth. Mr. Rau does not notice a still more remarkable 
boulder of granite in Forsyth Count>\ Georgia, 9 feet 
long, 4^ feet high, and 3 feet wide, of which Prof. Wilson 
has given a figure. Along one side of the boulder is a 
row of cups, eighteen in number, connected by an incised 
line or gutter, while the face of the boulder is covered 
with niarkings of single or double concentric circles, sur- 
rounding small cups m the centre. In some cases two of 
these circles are connected by a straight gutter. Two 
very large boulders on the bank of the Ohio, a few miles 
below Manchester, in Adams County, have been seen by 
Dr. Hill, but are not more precisely described than that 
they are of sandstone, the one having twenty-nine and 
the other ^irty-seven cups. A large cupped boulder at 
Onsaba, in Mexico, has been figured m Lord Kings- 
borough's ** Mexican Antiquities/’ Two boulders of 
sandstone in an old Indian town in Santa Barbara County, 
CaUfomia, are covered with conical-shaped excavations 
cup^shaped depressions. The largest is 25 feet long 
and JO feet wide, and shows twenty-five excavations from 
6 ifichos to afi inches diaineter at the surface;, and 5 to 16 
deep. In one instance a groove is cut between 
two of the Wing. 

. " Cujhstonw ’’ or « idtted stones « of smaQ sisc are also 
ireqtMi^y found in the United Sutea Tlie first of these 


that has been noticed as obtained from the Indian 
Mounds in Ohio, was described and figured in ^*The 
Ancient Mounds of the Mississippi Valley," by Squier 
and Davis (Washington, 1848), and is now in the Black- 
more Museum, Salisbury. It is a small block of sand- 
stone, 6 inches by 8 inches, weighing between thirty and 
forty pounds, and presenting on its surface three detached 
cups-'-two confluent, one half-finished, and several which 
arc apparently just commenced. They are slightly oval 
in sha{M, about li inches in greatest diameter, and seven- 
eighths of an inch in depth. Still smaller stones, often 
water-rolled greywacke pebbles, with one or more cup- 
shaped indentations on their flattish sides are extremely 
common. The cavities arc rough and irregular, and the 
explanation given of their purpose is that Qiey were pro- 
baoly used by the Indians for cracking hickory nuts. 
Another variety of “cup-stone" with regularly rounded 
and well-smoothed cups is regarded as paint-mortars. 
But while some of the larger boulders with basin-like 
cavities, such as those from Santa Barbara County, Cali- 
fornia, may have been used as mortars for triturating 
grain, it is obvious that such an explanation cannot apply 
to the boulders with smaller cups, or to those cases in 
which the cups are hollowed in the perpendicular surfaces 
of stones and rocks. 

Such cups, often surrounded by concentric rings, or by 
broken rings with a gutter passing from the central cup 
outwards through the part where the rings are interrupted, 
are found abundantly in the British Islands, and in 
France, Switzerland, Germany, and Scandinavia. They 
are sculptured on rocks, boulders, on monolithic and 
on megalithic monuments, on the stones of dolmens and 
cists, and on stones built into the walls of underground 
dwellings. Thus they occur in close connection with the 
habitations and the graves of prehistoric man in central 
and north-western Europe. In a few cases in Scandinavia 
they occur on sepulchral structures that are assigned to 
the Stone Age, but their associations, $0 far as these are 
determinable, are chiefly with the Bronze Age. In 
Britain, and especially in Scotland, their associations are 
largely with the Iron Age, and the Age of Bronze ; but 
few, if any well- authenticated instances of their occurrence 
in association with the typical objects of the Age of Stone 
are upon record. On the other hand small, portable 
cupped stones have been found in cists and grave-mounds 
which are attributed to the Stone and Bronze Ages, both 
in Great Britain and Ireland. In Brittany the large 
stones of the dolmens are frequently sculptured with a 
variety of rude figures, among which cups and circles not 
unfreouently occur. 

Perhaps the most remarkable examples in Scotland are 
the rock -sculptures at Achnabreac in Argyleshire, de- 
scribed and figured in Prof. Simpson's work, and a rock- 
surface on the shore of Loch Tay, recently described by 
Mr. T. Romilly Allen. Prof. Simpson described nearly a 
hunored examples of rock and stone surfaces thus sculp- 
tured, but this number has been more than doubled 
during the last year by two observers, Mr. William Jolly 
and Mr. Romilly Allen, the former working in the 
northern, and the latter in the central, districts of Scot- 
land. In England the most curious examples are those 
on the moor at Ilkley, in Yorkshire, described in the 
Journal of the British Archaeological Association (1879), 
by Mr. Romilly Allen. In Ireland the most striking groups 
are those on tae stones of the great chambered cairn at 
New Grange^ in the valley of the Boyne, and those asso- 
ciated with the remarkable cairns in the Lough Crew 
Hills, described bv the late Eugene Conweli. 

Many theories have been advanced with reference to 
the presumable purpose of such “ cups and circles." It 
has been sug^pested riiat their purpose was useful, that it 
was orn^emal, that it was commemorative, and that it 
was The utilitarian theory is disposed of by 

dteir potion in Situations where use of any kind is 
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almost impossible. The oroa mental theory is neg^atived 
by the fkcc that they occur so often m situations in which 
they cannot be seen, as for instance on the under sides of 
cist-covers. The commemorative theory admits of much 
being said in its favour, but fails to suit all the circtim- 
stances of the case. The theory that they fulfilled some 
purpose in relation to the religious observances of pre- 
historic man is perhaps the most plausible that has yet 
been suggested, and has the following arguments in its 
favour. 

If this early system of sculpturing these enigmatic 
matings on rocks and stones originally had reference to 
a common idea connected with the religious observances 
of prehistoric times, the existence of some traces of this 
connection might reasonably be looked for in the super- 
stitions of the area in which it was formerly prevalent. 
This, in point of fact, is found to be the case. In many 
parts of Sweden, these cup^ marked boulders are known 
as elf^stcnar^ and are still believed b}' the common people 
•to possess curative pow ers. They say prayers, and make 
vows at them, anoint the cups with fat (usually hog’s 
lard), place offerings of pins and small copper coins in 
them, and when they are sick, they make small dolls or 
images of rags, to be laid in them. These facts are stated 
in the ManadsNa<^ ol the Swedish Academy of Science, j 
Miss Mestorf, as quoted by Mr. Ran, is more explicit i — I 
The elfs are the souls of the dead ; they frequently | 
dwell in or below stones, and stand in various relations | 
to the living. If their quiet ib disturbed, or their dwell- ! 
ing- place desecrated, or if due respect is not paid to | 
them, they will revenge themselves by aftlicting the per- 
petrators with diseases or other misfortunes. For this 
reason, people take care to secure the favour of the 
‘ little ones ' by sacrifice.?, or to pacify them when 
oflfendjed. Their claims are ver>' modest : a little butter 
or grease, a copper coin, a flower, or ribbon, will satisfy 
them. If they have in/licted disease, some object worn 
by the sick person, such as a pin, or button, will reconcile 
them. A Swedish proprietor of an estate in Uppland, 
who had caused an elf- stone to be transported to his 
park, found, a few days afterwards, small sacrificial gifts 
lying in the cups. In the Stockholm Museum are pro- ; 
served rag dolls, uhich had been found upon an clf- 
stone." 

These superstitious practices are connected with actual 
cup-stones of prehistoric times, but there arc others, for 
the practice of which cups have been made in modern 
times. In the Proct'cdinh of the Kerlin Anthropological 
Society for Juno, 1875, C*'- Veckenstedt called attention ! 
to the existence of cup -markings on the walls of the 
church of Cottbus, in Brandenburg. Since then, they 
have been discovered on the walls of churches in more 
than twenty difi'erent localities in Prussia, and also in 
Germany and Switzerland, and even in Sweden. They 
are usu^ly on the southern side of the churches, near 
an entrance, and not beyond the height of a man^s arm. 
According to some accounts, in Germany at least, the 
cups were believed to possess healing virtues, chiefly 
for charming away fevers, and in some instances these 
modern cups in the church walls have been anointed 
with grease, like the cups in the prehistoric elf^simar cf 
Sweden. In Posen a tradition refers to the cups on the 
church- walls as the work of damned souls who ground 
them out in the night-time. 

“ The existence of this superstitious veneration fbr pro- 
hio^ric cup-stones, and the continuance of the custom of 
forming cups (on the walls of Christian churches) for 
curative purposes, pre-auppoacs the religious character of 
the original system of which these twin superstitions are 
apparently direct survivals. No evidence exists within 
the area occupied by the prehistoric cup-stones of Europe 
by which the precise form of the natural region wfe 
e^ich they were connected can be detorminect But a 
feligion exists in whose observances cups and circles are 
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Still made on rocks and stones. It does not exist in 
Europe, aud there is no direct evidence that it ever existed 
within the European area, but it exists in the area which 
was the home of the Aryan race. 

In the district of N agpur, in India, Mr. Rivett-Camac 
found a group of grave-mounds surrounded by stone- 
i circles, 'fhe mounds contained burialB after cremation, 
accompanied by urns and implements of iron. The 
circles round the mound are from ao to 56 feet in dia^ 
meter, are mostly formed of trap-bouiders, but each circle 
has a few stones larger and more regularly-shaped than 
the rest, and on these stones he found sculpturings of 
cups and circles, which he recognises as analogous to the 
cups and circles of the European area. He has also 
found in Kumaon, close to the temple of Chandeshwar, a 
rock-surface, on which, in a space 14 feet by 13 he 
counted more than 200 cups, varying from an inch and a 
half to six inches diameter, and from half an inch to an 
inch in depth. These cups are occasionally surrounded 
by rings and connected by grooves, but the usual form is 
that of a simple cup. All these markings, whether on the 
rocks or on the stones of sepulchral circles, are old, so old 
that the natives attribute them to the giants. But in the 
temple itself the conventional symbols of Siva, as Maha- 
deva (The Generator), were in some cases represented by 
rough slabs with a cup and circle, or concentric circles 
with a radiating gutter imdely incised. The resemblance 
of these symbols to the European cup and ring cuttings is 
not so close as their resemblance to some of the sculp- 
tarings on Bald Friar Rock, on the Lower Susquehana m 
Maryland. Mere resemblance of form, however im- 
portant it may be in a tentative classification of things 
whose relations are unknown, is quite insufEcient if not 
irrelevant as evidence of identity of purpose or signifi- 
cance. Symbols that are absolutely similar in fom may 
have had widely different meanings and applications in 
different places, at different times. Mr. Rau observes 
that no one who has examined Mr, Rivett-Carnac^s 
papers in the of the Asiatic Society of Bengal 

(1879) can help admitting the striking resemblance 
between the cup and ring cuttings of India and Great 
Britain ; and he is probably right in his inference that the 
close connection between cups and rings implies that both 
belong to one system of primitive sculpture, the single fcup 
being merely the simpler form. The argument in fayotir 
of both forms being symbols of the cuitus of the recipro- 
cal principles of nature rests solely on the ground of a 
similarity of form which does not amount to identity. 
Even though an absolute identity had been established 
between the ancient and modern sculpt urings, their 
identity of significance would still remain to be proved. 

It appears from this extended survey of the phenomena 
of cup and ring cuttings on rocks and boulders that more 

S ess towards the elucidation of the subject is to be 
by the study of their differences and dtvm'sities than 
by the mere observation of general similarities of form 
and circumstancesi It seems probable that there ore 
some, such as the portable varieties, which had a utili- 
tarian purpose. It is not improbable that others of larger 
size on boulders, such as the block under the entrance to 
the tumulus of New Grange, may have been merely omat- 
mental ; and there are considerations which form the 
absolute exclusion of the supposition that others may 
have been commemorative, or in some aenee possessed df 
a religious connection and significahee* But ndne cif 
tiiese conclusions can be reached by mere force of 
ment If the protflem is ever to m solved, its sc^iittdn 
will be reacbea by research, by comparison w the phfittii^ 
mena of different areas, and investigation of the itildt* 
ences deducible from them. With regard to the, Ameekon 
forms, Mr. Ran observes as the cups< oh 
Cincinnati boulder ore perfectly similar tb those on 
stones in the Old Worm, it is pk>bable that 
origin to the same motives^ If these motives otnoh^lrbili 
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9omejn(iligiQU« eottc^tioti, ive m^ht feel inclined to trace 
the ari||in ol ^^nuHioan cup^cutting to Asia. if, on 
the atm hand, Ihe cups were designed for a practical 
puTpoeer the ciutom of excavating them may have sprung 
up m Ameru^, as well as elsewhere. 


THE ECLIPSE EXPEDITION 

^lowii^ letter from its Special Correspondent 
'L with the English Eclipse Expedition, appeared in 
the Daily News of Tuesday 

Sohay;^ Afay i() 

Still at Sohag ! but how difTerent is the place now from 
what it was wlicn I first sighted it— as it seems, years ago. 
Then the solitary steaxner and the tents of the French 
party were hardly sufficient to break the shore line as we 
looked at it, alas for too long a time, from the plac^ of 
our last emablement. But now the steamer is lost in a 
fleet of dahabeeahs, and the line of tents and shelters has 
been extended for some distance towards the town ; but 
tents are coming down, the hot sand is being strewed 
with boxes, and m 24 hours nothing will be left but some 
brick piers, which the next high tide will make short work 
with. Yes, something will be left. Sohag will have taken 
its place in scientific history by the side of many other 
out i-^-the- world places, which seem to be chiefly affected 
by eclipses, and its memory may still puzzle the dryasdusts 
of the mture. 

As the 17th approached the excitement of almost every- 
body visibly increased, and as the energy waned the 
tension waxed. A little wind eddy of fearful violence, 
which produced a small sand-storm on the land, and 
almost a waterspout as it tore its way out of sight across 
the Nile, after hurling down one of the French tents and 
driving the dahabeeah occupied by the English party 
from its moorings, was almost a relief ; and a further 
variety was introduced into the monotony of heat and 
work by the afrrival of the dahabeeahs and the final visit 
of the Govcroor-General to the astronomers and his new 
visitors, Aly Pacha Chcrif (son of Cherif Pacha, Minister 
of Mohamet Aly) ; Osman Pacha Caleb, Governor- General 
ofAsaiout; Mahmoud Pacha, director of the Caiio Ob- 
servatory ; Mohamed Bey-el-Kakim, and others being 
among them. On this occasion the Govern or- General 
Aly Pacha Rita was accompanied by Teidrous Kffendi, 
chief judge, and Mohamet Effendi Kamil, one of the 
judges of ys province, and his aide-de-camp Moustafa 
Effendi Sirry. The commandant of the garrison of Sohag 
was adso in attendance. Moktah Bey, as usuad, acted as 
interpreter, and the final arrangements for the eventful 
dky were made. First among these tlie military guard 
had to be toigely strengthened, for not only is a very 
pardonable curiosity a thing to be utterly suppressed 
during eclipses, but a whisper had gone abroad that the 
False Pro^et of the Soudan had included the eclipsers in 
bis anaahraas, and even one fanatic in the camp at Sohag 
might give a deal of trauble. And at last the 17th came. 
iKheredia by the finest morning we had had— (clouds had 
been temblv persistent for several previous days at the 
time the edipse was to ha|mn)'-And when the observers 
turned out at dawn to put m final touches to their pre* 
parations the local excitement had begun to show itself. 
On the WW| under palm tarees, Iwstween us and Sohag 
Ihwre was Alrendy a greet crowd, which rapidly increased ; 
but a cofidon of sentries round the camp kepi everything 
quiet within. 

And now fw the aoriud woric. la an edip^ there are 
four critioid points: die first, second, third, and fourth 
CQUeects, 00 calkdr^the first when the moon makes its 
on tlie auo* 4he. second when its first totality 
oUcutns the tbind wnoa the atm affata reafxpears, and 
tte ibiiieh wim the sun is quite dess of the moon again. 

ie. 0 with rim tetaiity^^hat is, the time that 
the fan 0 we know It h invirible between the second 


and ihird cootacls— that the physical astroiuHner hae 
almost exclusively to do, but as some of the phenotmeua 
are visible slightly before totality the time has to be 
carefully watched. During totality this has to be dene 
in the most steady manner, and the observer opoia 
whom this duty falls has a most responsible task, in 
the English Observatory, to which 1 shall now confine 
myself, this fell upon Mr. Buchanan ; and as the aiv 
rangement adopted this time was new, I will describe it* 

It was devised by Mr. Lockyer as the result of his Indian 
experience, when the timekeeper found it $0 difikuk to 
keep the time and to observe the eclipse, which he haul 
come 600 miles to see, that he resolutely turned his httck 
upon the sun lest he should fail in his self-imposed task 
and so disturb the work of others. What one wants to 
know at any moment during an eclipse is for how many 
seconds the phenomenon is yet to be visible and when 
each ten seconds of the totality have fiown away, as 
each observer has generally more tlmn one thing to do, 
and the announcement of the timekeeper is the signal 
for changing his instrument. On this occasion a dock 
used for testing gas meters was employed, with a seconds 
pendulum set going at the moment of totality, and wirii 
a large dial marked 65, 60, 50, 40, and so on to o ; 65 
being the number of Seconds which it W7.s thotigbt would 
leave a safe interval for covering the lenses of aU 
cameras before the actual termination of the eclipse. 
The plan answered admirably. Mr. Buchanan sang out 
the times siiown on the dial, and sketched the eclipse 
with perfect ease. 

While the land was darkening and the sky and the Nile 
were beginning to put on those indescribable hues round 
which so much of the terror of eclipses is centred, aiid 
while the whispers on the hill at Sohag were beginning to 
surge into a s jund— half roar, half moan- some eight 
minutes before totality, Mr, Lockyer announced the ap- 
pearance of bright lines, indicating that our atmosphere 
was already dimly illuminated enough to permit of the 
atmosphere of the sun being seen through it, and it was 
easy to see by the rapid pencilling on a copy of Angstrbm's 
map, which was arranged on a stand unaer the eye-piece 
of his spectroscope that observations in earnest had com- 
menced. This went on, the image of the retreating cusp 
of the sun being carefully kept on the slit of the spectro- 
scope, by Mr. Lawrence until Dr. Schuster, as had bm 
arranged, announced the instant of totality. At this 
signal Mr. Buchanan said, “ 65 seconds," Mr. Lockyw 
left the spectroscope to study the structure of the corona 
with the telescope, and Dr. Schuster uncovered all the 
lenses of his camera — all four of them arranged on a 
single stand— and to all, except the observers, the sun's 
atmosphere shoue out in all its splendour and majesty, 
and the roar increased on the hill. In the telescope the 
verdict was that the solar conditions of 1871 were again 
present ; and at the signal “ 40 seconds more," the inibr- 
mation to be gathered by the naked eye and the gratfiig 
was to be sought by one observer, while the photogrrqfiric 
plates bad to be changed by another. At this moBtent 
the silence in the observatory was broken by shftijitA 
calling attention to a strange object among the fiaiirter 
exterior details of thecoi-ona itself, which were more sus- 
pected than seen. There, one solar diameter to the right 
and one solar diameter long, was an exquisitely formed 
comet, complete with nucleus and tail, sweeping in a 
beautiful curve, in brilliancy almost, if not quite, equalling 
that of the very corona itself— a real photometer, in fact* 
of which we have not yet heard the last. As in the naked 
eye view there was a struggle with the comet, so with the 
grating there was a struggle of another kind. A prism 
or a dtffifaction grating used without lenses forms wW i« 
called a epecttoscope. The coronal ring is really 

us^d as a mreuUtr sUt, and according to the substances 
^blar atmosphere we shall have ringa or ho 
rings ; aitd if rings are seen, then their presence .fch 
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certain deiinite positions will tell us what substances are 
present Now, in 1871 rings were seen, and they were 
very bright. In 1878 no ring whatever was seen. The 
question to be decided, then, was, Did this year's eclipse 
resemble in this respect the eclipse of 1871 or 1878 ? The 
result of the inquiry was that there were rings, but that 
they took time to see. This indicated a solar condition 
more resembling that presented in 1871 than in 1878, but 
stopping short of it. 

Owing to these difficulties, hardly had Mr. Lockycr 
time to pass back to the telescope by means of which the 
spectrum of the corona was to be studied, when the clock 
snowed that sixty-five seconds had elapsed, and Mr. 
Buchanan’s ‘*over” filled all with regret that the pheno- 
menon, so rare and beautiful, and fall of such precious 
knowledge, which each was doing hia "level best” to 
secure, should be so ephemeral. So the caps were put on 
the cameras by Dr. Schuster and his assistant, Mr. 
Woods, lest the precious records which it was hoped 
might have been secured thould be spoiled by the first 
beam of the reappearing sun. It turned out, however, 
that so admirably had toe eclipse been calculated, and so 
exactly had the French party hit upon the central line, 
that the totality really lasted 7 seconds more, that is, the 
full 72 seconds. The spectrum of the corona, therefore, 
was studied for a second or two under, perhaps, better 
conditions than had ever been present before, excepting 
during the memorable observation of Janssen in 1871. 
There were the red and green and blue lines stretching 
right across a wide field of view, and although no obvious 
dark lines were seen in the momentary glimpse, it was 
obvious that the spectrum was not truly a continuous 
one. There were variations of intensity here and there, 
and not the equal toning generally observed. So then 
ended the totality in one of the observatories. Dr. 
Schuster and his assistants at once proceeded to the ex- 
temporised dark room on board the steamer to develop 
the photographs, while those members of all the parties 
who had made telescopic or spectroscopic observations 
retired to the solitude of their tents to write down their 
results while they were still fresh in their minds. 

Later on in the day there was a conference, at which 
the collective note, which I have already telegraphed to 
you, was drawn up and signed on behalf of the several 
expeditions. The observations ,werc thought then, and 
are thought now, to haye been a’ splendid success. The 
photographic results obtained by Cant. Abney’s rapid 
plates have secured permanent records of the highest 
value, which largely increase our knowledge of the sun’s 
atmosphere. They connect the spectrum of the sun with 
that of the stars in a most unmistakable manner ; and, 
taken in connection with the observations of Lockyer 
and Tripled on the bright lines visible before totality- 
observations predicted a year ago in the teeth of received 
opinion — show that those who would explain solar phe^ 
nomena in the light of terrestrial chemistry have their 
work cut out for them. But on this and on some other 
matters I may hive something to say in a subsequent 
letter. 

The Cairo Correspondent of the Daily N^nvs telegraphs 
on Monday 

By order of the British Government, Sir E. Malet has 
officially thanked the Khedive for the great attention and 
jerviccs rendered to the Eclipse Expedition. The Khedive 
has returned a complimentary answer. No other Consul 
has yet thanked his Highness. 


AUEOR4E IN GREENLAND^ 

S INCE the publication of the researches on Aurorae by 
Baron Nordenskjdld. the study of this enigmatical 
phenomenon has acquired still more attraction for the 

' "Om Kordlvseu Ffrioder, Ifejutwlscrfra Godthaab i 
Af SopbusTropboU. (Publication of ih« IkiuBfa Meteorolbcical InititiittO 
Copenhigcti) 1SS9. 


Student of the physics of the globe. We are glhd, there- 
fore, to notice the appearance of a new work on 
“Aurorfe,” published by the Danish Meteorological In- 
stitute, being a discussion, by M. Sophus Tromhoh, 
of the fifteen years’ observations (1865-1880) made by 
M. S. Kleinschmidt at Godthaab in Greenland. 

The aurorse at Godthaab are seen, of course, almost 
exclusively in the southern part of the sky. ** 1 do not 
remember,” M. Kleinschmidt says, have seen during 
' these last twenty-five years, more than a few times, any 
aurora in the north ; the miadle point of the aurOra-arc is 
usually situated between due south and south- south-east, 
with small oscillations on both sides of this middle point. 
In all colonised parts of the western coast of Greeiuand, 
the auroTse are always seen towards the south ; but it 
seems to me that at the southern extremity of this country, 
I have observed more intense aurorec extending through- 
out the whole of the sky.” This observation fully confirms 
the conclusions of Baron N ordenskjdld, as will be seen from 
his map, which we reproduced (NATURE, vol. xxv. p. J 7 l). 
Godthaab being situated in 64'’ 1 1' N. lat., that is, in the 
third region of Norclenskjdld, the exterior circle of the 
glory must appear as a bow in the south, and the common, 
or interior one, as a luminous arc in the magnetic north, 
or, rather, as a light spread throughout the sky. Indeed, 
northern aurorae were seen at Godthaab only during 
twenty-five days, out of fifteen years, and their number 
was but forty in the morning hours, and sixteen in the 
evening* At Jacobshavn (69^^ 13' N.lat.) Soper cent, of 
all aurora: are seen towards the south east, 26 per cent, 
towards the east, and only 9*5 per cent, appear in that 
part of the sky which is comprised between north-west 
and north-east. At Upernivik (72^ 47' N. lat.) the dis- 
proportion is still greater, 74 per cent, of aurorae appear- 
ing between south-east and south, 145 towards the east, 
and only 4*8 per cent, between north and west. As to 
the frequency of the quiet arc-aurora (the “glory’’ of 
Nordenskjdld), as compared with that of the brilliant ray- 
aurorae, it is difficult trudge by the abstracts of observa- 
tions published by M. Iromholt, inasmuch as the obscrvCT 
seems not to have attached great importance to this 
difference; but it results from what he says that 
the most frequent shape is that of a luminous arc 
" whose rays are diffused so that the luminous 
mass seems to be homogenous.’’ The rays are often 
only pulsations in the arc itself. As to the fascinating 
and brilliant ray- aurorae, they are by far less frequent 
than the former; however— in accordance with Norden- 
skidld’s theory— they are not uncommon in this latitude. 
The height of the middle point of the arc is usually from 
5* to 10^ above the horizon. Feeble light, very much like 
twilight, is not uncommon, as well as a similar light 
spread throughout the sky. M. Kleinschmidt has also 
observed aurorse in the shape of "an immense column of 
smoke,” consisting of more or Jess defined rays: “it 
nearly always appears in the same position, starting from 
a point between north-east and east-north-cast, whence it 
crosses the zenith and reaches an opposite point of the 
horizon.” The same was observed in the " common arc ” 
by Nordenskjdld (Nature, vol, xxv, p. 369, Fig. s)l 
The number of aurorae extending beyond the zenith, or 
appearing in tht northern part of the sky being anything 
but numerous, it is only with caution that we may admit 
the conclusion 'arrived at by M. Tromholt as to a 
periodicity in the oscillations of the " auroral belt but 
it is worthy of notice that his conclusion is the same as 
that arrived at by Weyprecht, namely^ that "the auroral 
belt advances towards the sodih about the autumnal 
equinox, then moves towards the north, and reaches its 
most northern position about the winter solstice } tl^ce 
it a^in moves towards the south, and occupies hs titosi 
soumem position about the ^nng equinofe ; after tbal 
it again returns towards the irotft,’' If c^^fwmed by 
more extensive observation^ this result would hnply^jan 
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03cUlatio& of Nordenskjdld's ** glory'" in dependonce on 
seasons. Another, diurnal oscillation; according to 
which the auroral belt would slowly advance towards the 
north (for Godthaab) during the night, seems very 
probable. It would explain— -M. Tromholt says- -the 
greater intensity of aurorae towards midnight, as well as 
the greater frequency of northern aurorae among those 
which were observed at Godthaab during the morning ; 
but this last phenomenon, of course, might depend aho 
upon some cfiurnal variation of the intensity of the 

common arc.'' In any case, these conclusions are to 
be considered as provisory ones, and must be submitted 
to the further test of observations carried on at points j 
more favourably situated than Godthaab for the study of 
these oscillations. Such is also the opinion of M. 
Tromholt himself. 

Of course, the fifteen years’ observations at Godthaab 
do not include a period of time sufhciently long for 
enabling us to deduce from them the laws of periodicity 
of aurorffi. But still they allow of several interesting con- 
clusions which may serve as a guidance for further re- 
searches. Thus, it appears from them — contrary to what 
was said as to the aurorae being more frequent during the 
most cloudy days — that the number of observed aurorae 
is directly proportionate to the brightness of the sky. 
This dependence appears not only for different years or 
months, but also for separate days. If all the days when 
auroiie were observed are classified according to their 
brightness, which is expressed by the figures i to 4, and 
the brightness compared with the average number of j 
aurorae observed during the days thus classified, we see ! 
that while the quantity of clouds was 1*6, 17, 18, r8 ... j 
3‘3» 3 4, and 3*5. the average corresponding number ! 
of auror<e was 70, 7'0, 5*0, 5-0 ... 2*9, 2 7, 3'5, and 1*5, 
the decrease being altogether very regular, so as to leave 
little doubt as to the accuracy of the law. 

The following data have some bearing on the n J years" 
period of aurora? which was deduced from observ’'ations 
m more southern latitudes, and which is considered as 
depending upon the amount of solar spots. Reckoning the 
years from August to May, so as to comprise in each year 
all autumn, winter, and spring auroras (during the bright 
nights of the summer they are not observable), the yearly 
number of aurorae during the years 1865-66 to 1879-80 is 
iven by M. Tromholt as follows 97, 112, 65,84,45, 
h 32, 47, 73i 97, 97, 104, 69, 100, and 75, that is, rather 
irregular. Nevertheless, it is easy to perceive in these 
figures a certain periodicity with three maxima corre- 
sponding to the years 1866-67, 1876-77, and 1878-79. By 
introducing a correction which depends upon the bright- 
ness of the sky, and reducing the observed number of 
aurorte to an average cloudiness, M. Tromholt finds 
another series which is more in accordance with the 
number of solar spots as given by Wolf. Both series 
for the years 1865-66 to 1879-80 (August to May), appear 
as follows 

0f auroffe^ with corrretion fof brightness of sky 

9 i' 3 . 67 ‘ 4 . 80-9, 5 « 7 . S^'S. ja o. 46 ’ 0 > 78-4. 97 ’ 0 . 95 '°. 
loa'o, 73*0, $ yi , 83 3 

of solar sfots 

n s * 107 0, 133*5, 98*6, 89'4. 517, 32*1, U'6, 

» 3 ' 5 » 6 8, 2-2, i6'3 

It would seem from these two series, that instead of 
being proportionate to the number of solar spots, the 
number of aurorae is rather inversely proportionate to 
tl^ number, the two maxima of aurorse corresponding 
with the two minima of solar spots, and the minimum of 
autorte arriving one year later than the maximum of solar 

S pots. The sanie appwrs still better from the observa- 
0ns at Stykklsholm in Iceland, which run through the 

S mrs 1846-47 to 1872-73. Both curves for this place 
worm and solar ^pots), although showing several irre- 
gularities, nevertheless display a marked connection 


between the two phenomena ; both inflexions of the 
auroras curve towards a maximum correspond very weU 
with the minima of solar spots, and 7 uce versd. The 
result for Godthaab and Stykkisholm is thus the inverse 
! of what was found in more southern latitudes ; and, to 
explain this contradiction, the author admits that the 
“ auroral belt” is subject in its oscillations to a period of 
about eleven years, during which it advances more 
towards the north at the time when the number of solar 
spots reaches a minimum, and returns back towards the 
south during the maximum period of solar spots. 

As to the number of auroras observed respectively 
during the evening and during the morning, the observa- 
tions at Godthaab fully confirm the fact already noticed 
at other places, namely, that aurorae are more frequent 
during evening hours. But it still remains to investigate 
in how far this difference depends upon the hours"of ob- 
servation, the observer usually taking notice of nearly all 
auroras which appear before midnight, and not noticing 
those which appear during the first six hours after mid- 
night. 

Such are the questions discussed in M. Tromholt’ s 
memoir. As will be seen, they are rather indicated than 
definitely solved ; but we must be thankful to the author 
for having raised them, and express a hope that the ob- 
servations of aurora? which are now made to such an 
extent in Norway and Greenland, may be extended to 
the polar parts of Siberia and North America ; we 
earnestly hope that the Meteorological Commission of 
the Russian Geographical Society, which already has 
done so much useful w^ork, will soon extend its network 
of observations over this new field, which becomes every 
day more and more important. P. K. 

ILLUSTRA T/ONS OF NE fV OR RARE ANIMALS 

IN THE ZOOLOGICAL SOCIETrs LIVING 

COLLECTION^ 

Vlll. 

20. ’T'HE MULE DEER {Cariaais While 

3 - the Virginian Deer {Car incus virginianus) is 
widely distributed all over the continent of North 
America, it is necessary to go far to the west before we 
arrive within the limits of the range of the two other 
species of the same group— the Mule Deer (C. macro- 
tis\ and the Black-tail (C. cohnnbianus). Of these 
western deer, the latter, of which the Zoological Society 
had living specimens some years ago,* is confined to a 
narrow strip of land along the Pacific coast. But the 
Mule Deer has a larger distribution, being found on both 
sides of the Rocky Mountains, and extending eastwards 
of the main range, far into the prairies of Missouri. 

The Mule De;r was discovered by Lewis and Clarke 
during their expedition to the Rocky Mountains in 1804, 
on the Missouri River, in about 42^ N.L., and was so 
named from the excessive development of the ears, which 
at once distinguishes it from its fellows, Its most natural 
home is the mountainous region which flanks the main 
range of Nordi America on both sides, though, as already 
stated, it extends hundreds of miles into the gi‘eat plains 
drained by the Mississippi and its affluents. It is also 
met vith in Ctegon and British Columbia, though rather 
superseded in numbers in this quarter by the Black-tailed 
Deci*. 

The antlers of the Mule Deer, which, as in most other 
deer, are borne only by the male, are of the same peculiar 
type as those of the Virgin tan Deer. All the normal 
tines have a posterior projection, and the beam, after 
casting off the basal snagg, curves gradually forward and 
inward, until the extremities remotely approach one 
another. The tines thus stand mostly upright when the 
bead is carried tit its usual position, but when the head 

v<tL itxv. p. 6id. 
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iAfdy imported some years ago, but it is onl^ a few 
months since that Dr. Caion, after several previous un- 
sacoeseful attempts, succeeded in supplementing his gift 
by transmitting to England an adult female. There is 
now therefore for the tirat time some prospect that the 
Mule Deer may be added to the list of acclimatised 
specieeproj^ating its young in this country. 

a I. The Chilian Deer {Furcifer chiltnsis \ — The Chilian 
Deer also belongs to the American group of the Cervidse, 
but has some special peculiarities, and together with an 
allied form —the Andean Deer {Furctfer anFsicfuts) — 
constitutes a small and distinct section of the American 
Deer, remarkable for the simple character of the bifurcated 
antlers. 

The Chilian Deer is generally known to the natives of 
Chili as the Guemul,'’ and, though but slightly devia- 
ting from the ordinary deer in general appearance, has 
been strangely misunderstood by some of the older 
authors. Molina, in his work on the Natural History of 


Chili, classed it as a horse ( 1 ) under the name Equus 
bisuteus^ while Hamilton Smith has referred it tt> tlm 
Llamas, and other authors to the Camds ! Gay, in hia 
“ Fauna Chilena,” published in 1847, first gave a clear 
account of this animal, and figured the female in the 
accompanying Atlas,'* from a specimen in tlie Museum 
of Santiago. Cay tells us it is rare in Chili^ being only 
met with in the Cordilleras of the Southern provinces. Mr. 
E. C. Reed, who sent a skin and skull of the ‘‘Huemul*’ 
for exhibition before the Zoological Society in 1875,* tells 
us that several specimens of it have of late years been 
procured by the Chilian vessels engaged in exploring the 
Chonos Archipelago, and that it extends throughout 
Patagonia down to Sandy Point, in the Straits of 
Magellan. 

The Chilian Deer is pf about the size of a large roe- 
deer, but much stouter and thicker in its limbs. The 
antlers of the male, as will be seen by the illustration 
(Fig. 21), are very simple in character, consisting of a 



Fig. 33.— ‘The Kndiatcd Grouhd<;uckoa,, 


well-developed beam provided with a single anterior snag 
or brow antler, which curves rapidly upwards, and 
attains nearly an equal length with the licam itself. 

The example of this rare deer in the Zoological 
Society's collection was received from the Jardin d'Ac- 
climatatjon of Paris in December last; and Is believed to 
^ the only individual of the species ever brought alive to 
£u]ropc* 

22. Radiated Oround-Cuckoo {JCarpom^yx vadia- 
fw.f).— To tte minds of most people the name cuckoo con- 
veys only idea of a tree-lov^g biid ttf strong flights that 
Utters a well-known cry and drops its eggs in other-birds’ 
nests. But the Cuckoo family (CuoutidSe) of naturaHsts 
IS w extettsive grtn^; containing many birds wldch jiot 
neidier cuckoo-Ubc call nor paraikic Imbats, 
but dffibr gveatV from our familiar summer visiter both 
m attuetoe aha in manner of life. Ko better instance 
^ glrven of this t wh than the vmy mrnttfcnbte bird 


; *^cuckoo.'' in all the essential points of itireonformation, 
' it is a purely temstrial bird with a of long and 
I strong legs, and in its general gait and actons much more 
: nearly resembles a pheasant or a rail tlmn the ordinary 
! cuckoo, of this country,, with which h claims relationship, 
j The Radiated Ground-Cuckoo, was first made known to 
I science! in 1832, TemminGk, who described and figured 
it in one of the livraiiens of his Planches Colon^s,” 
publidted in that year ;from a specimen in the Leyden 
Museum. Thit^ he tdls os, was received from M. Diard, 
a well-known I}utch collector, who had obtained it at the 
aettleznent of Pontianak;, in Western Borneo. A ticket 
attached to thp foot of vthe bird called attention to its 
singular stnicture and habits, and contained the remark 
that it difikis from the Malkoha Cuckoos {Phmnu^^i) 
also found in the xame district, in keeping constantly on 
the ground in search of worms, and in avoiding dJ^gor 
by rapid running, wharbas the Malkdms are always met 
With ilying abotti amongst the trees in search of inseefes, 

* 8m Pro*, Zp*L Soc,^ S* 44* 




' Our CTttat countryman, Mr. Wallace, who, we believe, 
met witn this ground -cuckoo in Sarawak, also speaks of 
its terrestrial habits, and states that its mode of life 
resembles that of the pheasants of the genus Eupiocamus. 
Little else appears to have been recoroed respecting this 
cuckoo, which is certainly one of the most peculiar forms 
of bird-life that have of late years been exhibited in the 
Zoological Society's aviaries. 

On examining the specimen in question, which, when 
it first arrived, had only a half-grown tail, but is now in 
excellent plumage, it will be at once observed that the 
naked space round the eye has been incorrectly coloured 
in Temmincks figure of this species. Instead of being 
of a red colour as there represented, it is of a nearly uni- 
form pale green, as is likewise the bill. Few non -pro- 
fessional ornithologists, indeed, would recognise a cuckoo 
in the pheasant-like ground-loving bird with large bright 
bill, which is labelled in the Zoological Society’s Gardens 
^ The Radiated Ground-Cuckoo.'' 


MR. STRONGS VIBRATORV EXPERIMENTS 

A CENTRE of attraction at the recent Paris Electrical 
Exhibition was the Norwegian section, in which 
Prof. Bjerknes of Christiania exhibited ,his remarkable 
experiments with little drums or tambours vibrating under 
water, and attracting or repelling each other accoixltng as 
the phase of the pulsations was like or unlike. An 
account of his results was published in Na'1 *URE, vol. xxiv. 
p. 361, and the analogy between them and the well-known 
effects of magnetism was there drawn attention to. The 
field opened up by Prof. Bjerknes has been entered 
by Mr. Augustus Stroh, a well-known member of 
the Society of Telegraph Engineers and of Electri- 
cians, who recently delivered a lecture on his re- 
searches. Mr. Stroh has gone over the experiments 
of Dr. Bjerknes in air as a medium for propagating the 
pulsations of the drums instead of water, and has ad- 
vanced beyond his predecessor in further experiments on 
the same line. The beauty of the apparatus and methods 
devised by him, and the exquisite skill with which he 
manipulated them, elicited the unanimous admiration of 
bis hearers. 

The drums employed by Mr, Stroh were small shells 
of wood having their mouths covered by an elastic mem- 
brane and their rears communicating with a flexible pipe, 
through which the pulsating air was communicated to the 
membrane, so that it could cause the latter to bulge out 
or collapse at every wave of air. The source of the 
vibrations was a vibrating reed, against which the air 
was forced by a small hand-bellows shaped like an 
accordion. By employing a flexible forked tube with 
arms of equal length, each fitted with a drum at the end, 
the vibratory air-blast from the reed could be conveyed 
to the drums so as to set them vibrating in like phase \ 
and when one of the drums was mounted on a vertical 
axis, and free to rotate round it like the pole of a balanced 
magnetic needle, the approach of the other drum to it 
resulted in an attraction between them which was very 
pronounced. In this case the drums were vibrating in 
like phase, that is to say, they both bulged out and bulged 
in simultaneously. The mechanical explanation of the 
attraction is that there is a rarefaction of the air between 
the drums produced by the simultaneous advance and 
recession or the membranes toward each other. This 
rarefaction occasions a difference of pressure between 
the front and backs of the drums, causing them to move 
(Ofrards each other. 

When, however, the vibrations ate in opposite phase, 
that is to say, when one drum bulges out while the ocher { 
bulges in, tfiere is a repulsion between the drums coite* 1 
sponding to a condensation of air hi the space between : 
them. This condition of things is ingeniously obtained ‘ 
by means of an electromagnetic air-pump or Allows I 


devised by Mr. Stroh. It consists of an iron armature 
placed between the poles of two double electromagnets, 
and free to move alternately towards either electromagnets 
This to-and-fro motion of the armature is kept up by 
making and breaking the battery circuit in the coils of 
the electromagnets alternately. The armature carries a 
croas-arm or lever-rod fixed at right angles to its axis, 
and the ends of the rod are attached to two leather dia- 
phragms, which act as pirtirions across the interior of 
two boxes. Each of these two boxes communicates with 
the external air by two pipes or orifices, one on each side 
of the leather partition. Now when this diaphmgm or 
partition stretening across the box oscillates, air is ex- 
pelled from one compartment of the box, and at the same 
time air rushes into the other through the orifices pro- 
vided. It follows that if the orifices communicate wi^ 
two drums one drum will coll^se whilst the other is 
inflated. Now the oscillations of the armature keep the 
diaphragm oscillating, and hence the two drums commu- 
nicating with opposite compartments of the air-chambot 
are kept vibrating in unlike phase. By employing two 
such air-boxes or pumps Mr. Stroh is able at a moment's 
notice to change the vibrations of the tsvo drums from 
like to opposite phase by simply connecting the drums to 
the two expelling compartments of the two boxes, or one 
to an expelling and the other to an indrawing compart- 
ment of the bov. The same device of a pivoted arum 
served in this case also to show that when the drums 
were vibrating in unlike phase there was repulsion between 
them. 

In the science of magnetism we are taught that like 
poles repel and unlike poles attract ; but in the experi- 
ments we are considering it is the drums in like phase 
which attract and those in unlike phase which repel. Mr. 
Stroh does not attempt to theonse upon his results ; but 
if the analogy with magnetism hold good our ideas of 
what constitute like poles in a magnet will suffer a con- 
siderable change. 

The aerial analogy for the attraction which always takes 
place between a piece of soft iron and a magnetic pole, 
whether it be a north or a south pole, was illustrated by 
Mr. Stroh in holding quiescent or non-vibrating bodies, 
such as his hand, or a piece of cardboard, near to either 
drum. The result was always an attraction of the drum 
towards the passive surface presented, whatever the phase 
of the drum. This attraction was prettily shown by 
means of a small round disk of paper attached to the 
end of a delicate lever pivoted on an upright stand like a 
m^nctic needle. 

The dyinff oscillations of the pole of a magnetic needle, 
when brou^t to rest in front of a disturbing magnet, 
were further illustrated by Mr. Stroh, in presenting the 
free drum a little apart from the pivoted one, ana ob- 
serving the latter shift round and oscillate before the 
other, until it came to rest face to face with it. This of 
course happened when the two drums were vibrating in 
like phase. When they vibrated in imposite phase, thjd 
pivoted drum moved away from the free one, and cam© 
to rest further off. 

Until this point Mr. Stroh had been occupied with 
repeating Dr. Bjerknes’ experiments in air ; but beyond 
this he makes a new departure on his own account* The 
object of his further experiments was to ascertain what 
goes on in the air between the vibrating drums ; and by 
inclosing a pair of the drums in an chamber com- 
municating wiih a capillary tube containing a cdumn of 
spirits of wine to act on a pressur© guage he showed Umt 
when the vibrations were of like phw, the spirit feU| 
indicating that the air was expelled from between the 
drums, and on the contrary,, when the vibratiom wtr© of 
unlike phase, the spirit rose in the tube, indicating 
air had been drawn into the space between the ar^m^ 
and the pressure tbere^ raised* 

The most valuable part of Mr. Stroh* 8 results was bow 
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arHvcd^at. By a series of test experiments be demon- 
strated “that the lines of pressure in the air between the 
twd drums are practically identical in direction with those 
which Faraday revealed to us in the magnetic held by 
means of iron filings. These were investigated by ex- 
goring the field between the drums with a small taper 
hame and noting the direction of the blast, as well as 
with a small windmill mounted on a stand, but the action 
of both these explorers requires a still atmosphere, and 
therefore could not be shown to a large audience. Mr. Stroh 
however, had devised a means of showing the movements 
of the air by models of the drums vibrating in glycerine 
traversed by the electric light which threw an image of 
the drums upon a screen, llie membranes of the drums 
were oscillated in this case by working a crank and pulley, 
and four star-like water-wheels were pivoted between 
them in such a manner that when the drums were vibrated 
the wheels revolved under the streaming of the glycerine 
caused by the vibrations of the drums. Aniline blue 
placed in the glycerine at the middle of the surfaces of 
the drums also indicates the stream lines of the fluid to 
an audience. Starting from the middle, the glycerine 
separating into two trails, curved outwards into a kind of 
volute. This happened at both membranes, so that 
the space between was filled up by four such curves having 
a diamond space between them. This effect was pro- 
duced by unlike phase, and closely resembled the arrange- 
ment of lines seen when two like magnetic poles are 
opposed to each other. On the other hand, the stream 
lines produced by vibrations in like phase were much less 
complex, and resembled the lines of force crossing over 
between two unlike magnetic poles. 


NOTES 

At ft meeting of the subscribers to the Memorial to the late 
Prof, Rolleston, held at the Koyal College of Physicians on 
Thursday, June I last, it was resolved that the fund subscribed 
for the above object, which amounts to a little over lioo/., 
should be paid to the University of Oxford, as trustees, for the 
purpose of founding q prize, to be known as the Rolleston Prize, 
to he an Rfded every two years to the author of the best memoir 
embodying the results of original research on any branch of the 
following subjects : — Animal and. Vegetable Morphology, Phy- 
siology and Pathology, and Anthropology. The prize, which 
will amount to about 70/. cn each occasion, is to be open to all 
members of the Universities of Oxford and Cambridge who have 
rot exceeded in Handing ten years from the date of their matri- 
cpJation. The adoption of the report of the executive committee 
was] moved by Prof, Acland. Sir James Paget, Mr. Douglas 
Gallon, and other distingubhed men of science were present. A 
Vote of thanks to ihe chairman, Dr. A. B. Shepherd, who has 
been most active in the furtherance of the objects of the Memorial, 
and also to the secretaries, Messrs. W, M, Moullin, M.D., C. T. 
Acland, M.A,, A. P. Thomas, M.A., and E. B. Poulton, M.A., 
Vfas carried. 

Capt. DotJGi.Afi Galton, R,E., C.B,, F.R.S., has accepted 
the President fthip of the forthcoming Congress at Newcastle of 
the Sanitary Institute of Great Britain. 

M. Dumas, Perpetual Secretary of the Academy of Sciences^ 
Pa»is, has, we understand, requested Dr. Siemens to allow a 
translation of his paper on the Conservation of Solar Energy to 
appear under M, Dumas* authority in the Anmits dt Chimit it 

ThA Committee for the arrangemenf of the Electric Exhibi- 
tion m.Viefum have resolved to delay the opening of the 
till iWj, 

Tbb fifth anAMsI meeting of the Midland Union of Natural 
Bhtory SocietkM lakes place at Nottinghiun on June 15. The 
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programme includes a conversazione on the 15th and varioui^ 
excursions on the 16th. 

The Jubilee Exbibiiion of ihe Royal Cornwall Polytechnic 
Society and the Fine and Industrial Arts, uill be opened at the 
Polytechnic Hal), Falmouth, on Tuesday, September 5, x8$2. 
The Exhibition u ill be on nn extensive scale, and the Committee 
have determined to make it representative of the progress of the 
pa&t half century in science and art, mining enterprise, naval 
architecture, and fishing, meteorology, photography, natural 
history, and statistic.^ as well as the fine arts pure and applied, 
more especially in connection with the county of Cornwall, The 
Exhibition will be attended by men eminent in science, who will 
come to Falmouth after the British Association Meeting at 
Southampton, several of whom will deliver lectures at the 
jubilee. Electricity and the electric light will be a special 
feature of the Exhibition. The Exhibition iUelf will occupy the 
Polytechnic Hall and the Volunteer Drill Hall, and will be open 
for double the ordinary ycriod. Excursions on a large scale will 
also be organised for exploring the sea coast, the fcientific and 
archseulogical interests, and the natural beauties of the neighbour- 
hood. In order to ensure mccess tic Committee with confidence 
solicit the aid of all Cornishmen. They estimate that 6c o/, will 
be required to carry out the object in view. 

A YOUNG FinnUh lady. Miss Irene Astrom, passed the ex- 
amination for a candidate of philosophy at the^ University of 
Helsingfors, on May 24, with great honours. The young lady 
w^as sub«^equcntly, through a deputation of ladies, presented with 
a gold u atch and chi in, at a festive meeting given in her honour 
at the Aislheiic Club, Hesperia, 

ATtheexjense of Herr Oscar Dick.' on, of Gothenburg, a 
promising young Swedish entomologist, Herr A. S. Mortenson, 
will, during the summer, study the entomology of the islands of 
Gotland and Oland in the Baltic. 

It ought to be mentioned, to the credit of our namesake, 
Naturm^ that its recent numbers contain au unusually large 
proportion of original matter of more than Iccal interest. To 
the April number, Hr. J. B. Parlb, Director of Forests, has 
contributed an exhaustive and highly interesting memoir on 
forest economy generally, ai d on the biology of the Norwegian 
pine, Abies exceUa^ specially. He treats at great length of the 
physical influence exerted by this tree, in rendering the earth 
around it more adaptable for its oven rapid diffusion, as well as 
for that of other plant*--, and he regtirds it as of later develop- 
ment than the common fir, /Hnus jv/twfm, which, it appears, 
it is destined to some extent to ‘upersede. The ?ame number 
contains an amusing, but not uninstiuctive paper by Hr. 
Uhrbrand, on the appearance of will-o'-the-wisps <Norw, 
Lygtem<cnd) and their chemical or meteorological character, and 
a short notice by Hr. Reu^ch, of the conglomerates near Chria- 
tlania. The Moy number givea a summary of Vogt’s recent 
reports of the mines and minerals of Norway, from which it 
would appear, that while no sanguine hopes can be entertained 
of the continued yields of the once prolific Norwegian silver 
mines, the newly opened copper, nickel, and apatite works 
promhe to become the molt remunerative of the otherwise unim- 
portant sources of national industry. The tame number records 
the most interesting results of Hr, Tromholi's comparlsouB of 
the various meteorological observations made in Greenland, 
chiefly by ofiUceri of the Danish navy. From these it is shown, 
that while the auroral manifestations exhibit In Greenland the 
fame periodicity of intensity as elsewhere, their minima and 
naxtma do not correspond with those of the eolar spots, the 
minima of the atttora coinciding with the maxima of the spots, 
and tdet It also appears, that the atch of the aurora is 

most frequwitly seen at the south of the magnetic poMj wwi 
in exceptional cases in tie north, and that mostly at the whtttr 
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solstice, when the southern luanlfestations generally ore of rare 
occurrence, their greatest frequency coinciding with the 
equinoxes. 

Tks tide of travel, with insects, as with men, seems naturally 
to be from eaat to west. With the noted exception of the grape 
phylloxera and the Colorado potato beetle (as Miss Murthly 
points out in a paper to the St. Louis Academy), Europe has not 
received from America any considerable pest, while innumerable 
noxious species have crossed the Atlantic from Europe. There 
U a comparative scarcity, too, of Asiatic insect species on the 
weuorn seaboard of America, notwithstanding frequent ocean 
traffic. Spite of great arid plains and lofty mountains, nearly 
all the insects of Easitern American States, including those from 
Europe, have found their way to the fields, orchards, and vine- 
yards of the Pacific States. One of the latest insect -invaders 
from Europe is the cabbage or rape -butterfly {Pitris 
Schrank), It appeared about twelve year^ ago in some northern 
seaports, and its range now extends from far north in Canada to 
the south of Georgia. It attacks every cruciferous garden vege- 
table, but in the flower garden curiously rejects plants of that 
family in favour of mignonette. Miss Murthly has noted a large 
amount of premature emergence from the chrysalis, and conse- 
quent death ; indicating imperfect adjustment of the insect to the 
climate of its new habitat. In Europe the insect is mainly kept 
in check by numerous parasites. E'er several years in America 
none such came to the aid of Che disheartened gardener, but 
aome have appeared, the most important being a small, 
metallic green fly, which, though identical ^with the most dc- 
fitructive European parasite, is proved to be indigenous on 
both sides of the Atlantic, It lays its eggs in or upon the skin 
of the mature caterpillar, and from these come small maggotp, 
which live on the fatty tissues of their victim, but do not touch 
its vital organs till the chrysalis state is reached. 

The mines ojiened a short time since in China in the province 
of Chihli, with the special support and patronage of Li Hung 
Chang, have recently become the subject of much adventitious 
interest in Europe. Tlie working of these mines was wholly a 
native enterprise ; foreign machinery was Importc^l in large 
quantities, and up to a month or two ago all seemed going on 
well. A canal between the mines and Tientsin was nearly com- 
pleted, and it was calculated that 250 tons of fine coal could be 
forwarded daily to the latter port. Five thousand tons were, it 
was said, ready at the pit’s mouth for conveyance as soon as the 
canal was opened. It was believed that, with sufficient transport, 
one thousand tons a day could be raised for many years from the 
present pits, while it was said that fifty collieries of an equal size 
to the present one could be opened in or near Kaiping. The 
information, therefore, telegraphed by Reuter’s agent In Shanghai 
that the further working of the mines had been peremptorily 
fitopped by the Government, came w ith a shock to many In- 
terested in progress in China. It was stated that a censor in a 
memorial to the throne complained that the long galleries in the 
mines, and the smoke of the foreign machinery, disturbed the 
earth dragon, who in his turn disturbed the spirit of the Empress, 
who died some months ago, and who was buried about a hundred 
miles off. The irate spirit of the departed lady promptly took 
vengeance by afflicting the denizens of the palace in Peking with 
aaeasles. The latter were, the censor is reported to have said, 
dirtmctly traceable to the Kaiping mines, which interfered with 
iSit»/i*$g*shui, The conclusion was obvious : the mines must be 
stopped. Such was the story told by the Tientsin Correspondent 
of a Shxi^hai newspaper. The process by which a snggesiion 
that the mines should be stopped grew in the excited minds of 
the reridenu of Shanghai into the certainty that they were 
actually stopped— and thus to Renters ffelegram— is hot an 
uidamiliar one. The latest information from the East enables 
ns to say that the mine! are still woricing as usual, and there U 


not the slightest evidence that there is or has been any inteidion 
of interfering with them. It is even denied that such a memorial 
as that mentioned above has had any existence except In the 
imagination of a ^obtfwmcht at Tientsin. Howewr this may bc^ 
it must be confessed that the petition has a Chinese ring about 
it, and that the metliod of argument Ls one sufficiently familiar 
to readers of the Ftking The mines are iortttnaitely 

within Li Hung Chang's jurisdiction, and while they enjoy bis 
encouragement it is mtUkely that fing-^shui or other superstition 
will be allowed to interfere with them. 

The Chinese Customs authorities have, we observed, decSiUed 
to assist the Chamber of Commerce of Shanghai in making a 
scries of meteorological observations along the coast of China. 
We have already de.scribed the project fn the.se cotumna. The 
reason of this refusal is unknown; but it is generally believed 
that Sir Robert Hart, the Inspector-General of Chinese Customs, 
intends establishing a special meteorological bureau in coRuectibn 
with his department. If Sir Robert can obtain the assistaace of 
one of the very few men in the East competent for such a task, 
he may add one more to the many good servicos which the 
organisation over which he presides has done to China. 

A SHA.Rr earthquake shock, at first undulatory, then vertical, 
lasting seven seconds, was felt at Naples on Tuesday Morning at 
6*47. The instruments on Mount Vesuvius gave warning. The 
centre of the disturbance proves to have l>cen at Isernia, in the 
Abruzzi, according to the telegrams received since. 

A com/trsazwne in connection with the Royal Colonial InatU 
tute will be held at the South Kensington Museum on the 
evening of June 23. 

The Scientific Eublisliing Company announce that they have 
in the press “Photometry and Gas Analysis’* by J. T. Brown, 
F.C.S., divided into three sections— Standards, in two chapters, 
Photometers, in eight chapters, and Gas Analysis, in two 
chajiters. The Company also announce the publishing in handy 
form of the “Minutes of Evidence on Electric Lighting BUI, 
iSfla," with text of the bill and a commentary upon the whede. 

We have received a 5cn.sibJe and interesting lecture on the 
Relation® of Science to Modern Life, by the Rev. Hr. H. C. 
Potter, delivered before the New York Academy of Sciences ; 
it is published by Putnam and Sons of New York, 

We have on our table Uie following booka ;-^BritUh Fresh- 
water Algse, It., Mr. C. Cooke (Williams and Norgate) ; 
Transactions of the Brighton Health Congress (J, Beai and Co,, 
Brighton) ; Capital and Population, Fredk. B. Hawley (Apple- 
ton, New York) ; Hydrographical Surveying, Capt, W. G. L. 
Wharton (Murray) ; Logic for Children, A. J. ElUs^, F.R.S, 
(C F. Hodgson) ; First Lessons [in Geology, A. S. Packard 
(Providence, U.S.) ; Diagrams to First Lessons in Geology, A. 
S. Packard (Providence, U.S.) ; Anales de la Qfficina Meteoro- 
logica, vok U., ‘B. A. Gould (Buenos Aires) ; Scientific Trans* 
actiouH of the Royal Dublin Society, vol. ii. series it. ; The 
Great Diamond Fields of the World, Edw. W. Streeter <(BeU 
and Sons) ; A Flight to Mexico, J, J. Aubertin (Kegan Paul) j 
Geological Survey of Canada, Report of Progress for 1879-^ 
(Dawson Brother.^, Montreal) ; New Indian Lepldopteroite 
Insects, F, Moore (Asiatic Society) ; fUgenwaathemingea Jn 
Nedcrluidjsdi Indie, (Batavia) ; Lohrraann's MondohaxW, 
J. A, Barth of Leipzig ; The Land of the Bey, T. Wemywr lt«ul 
(Low and Co.) ; Cidalogue of Fossil Fonuamifera in dm Bsitish 
Museum j Die Seefischerei an der Wostkisten S^hteidWNl^ ’ 
Gerhards. Yblen (Norstedt und Soner, Stockholm) ; BoUUdo^ 
Sinicnm, E, Bretschneider (M. p. Trubner and CoJ ^ IWiad^ 
View of the Geological Systems, Dr, Clement (Swan 
schein) ; Report on Injurious Jnaecta, E, A. Qmerod (Swait 
Sonnenschein) ; Bibllogeef^e Oeitemk'de P Astronund^ ^ 
(Brussels); Proceedings American AWociatlon, 1 parti,; 
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Iteiy VwtUttti'mf AUn Ba^at (Kegau Paul) ; Report tT.S. 
Geographical Surveys, vol. vii« Archa;ology( Washington); Report 
of Hetfopolilan Board of Works, jSSi ; Botaiiical Atlas, parts 
j and 2 , P* M*AIp 4 ne (W, and A. K. Johnston) ; Ancient Water 
Lines P. Mitne Home (Kdiuburgh, Douglas) ; Laboratory 
Guide, A- H, Church (Van Voorst) ; Wolfs Naturwissen^ 
gcbaftUch^MiathematiacheK Vade-Mecum ; Madeira, its Scenery 
aud to aeeit, Ellen M, Taylor (Stanford) ; The Founda- 
tioiM of Meolumica, W. F. Browne (Griffin and Co.) ; Land 
Nationaliasticm, A. R, Wallace (Trubner and Co.). 

Ths additions to the Zoological Society’s Gardens during the 
week Include a Rhesus Monkey {Afacaats erytkra:ui\ from 
India, pmented by Capt. £, B. Stephens, R.N. ; a Pig>tailcd 
hlonkey {Afaca^us ftemtstnnus) from Java, presented by Mi^ 
R. M. Stanley ; two Striped Hysenas {//yatna s/riatu) from 
India, presented by Mr. N. H. Beyts ; a Cai^e Zorilla {htonyx 
mriiia) from Cap; Colony, presented by Capt. Farmer, s.s. 
Preiffria ; a Three-striped Paradoxurc [Parad&xurus irivirgaiui) 
from India, presented by Mr, R, A. Slerndale ; a Puma {Felis 
cfifuolor) from America, presented by Capt. J. Jellicoe, R.M. 
s.s. AfostlU ; an American Tantalus {Tantalus loculator) from 
Columbia, presented by Mr. H, B, Whitmarsh, R.M.s.-s. AUselU ; 
a Java Sparrow {PacUia oryzivora) from Java, presented by Miss 
M, North ; a Landrail (6Vrx /m/ifnsis), British, presented by 
Mr. A. Balti.scombe ; a W’hite Pelican {Pelecattus onocrotalmy^ 
from North Africa, presented by Mr, ^C. G. Bolau ; a I.esaer 
White*nosed Monkey {Certopithecut petaurista) from West 
Africa, an Emu {Dronutns novithollamiia) from Australia, four 
Summer Ducks (Atx s/onsa) from North America, three Brant 
Geese {Pet'ntWa brmta)^ two Common Wigeous {Marcca pene^ 
tope\ a Common Buzzard {Butta vulgar is)^ European, depc./sitcd; 
two Great Anteater^ {Afyrmicaphaga jubata) from South America, 
a Negro Tamaria ursulus) from Guiana, a Purjdc Heron 

{Aniea purpurea) from Java, a B'ue-crowned Hanging Parra* 
keet {LorUulus galgulus) from Malacca, two Uosedn'easted 
Grosbeaks {HtdymeUs ludovicianus) from North America, a 
Bell's Cinixys {Cinixys bdliana) from Angola, purchased ; a Red 
Deer {Cervus e/apbus)^ born in the Gardens ; two Herring Gulls 
{TaruJ afgeft/»tus)f two Impeyan Plieasants {Lophoplwrus impey 
nnwr), four Horned Tragopans {Ctriorpm satyra)^ two Peacock 
Pheasants {Polyplectran chinquu)^ bred in the Gardens. The 
following species of iasects have emerged in the Insect House 
during the past week — Silk Moths ; Actias AUacus 

uiylUta^ Atiarus cynihia^ Telea polyphemus ; Butterflies ; Linie' 
nby/Uif Argynnh paphia^ Lyctrna talas ; Motlis : Chastv- 
ea'mpa elpenor^ Sphiftx pinastri^ SeAa spheeiformis, Sciaptiron 
CaUinMrpha dominula. 


OUR ASTROmMlCAL COLUMN 

Tk« Cohet (i88a a circular issued from Lord Craw- 

ford's Observatory on May ag, Dr. Copeland remarks that the 
spectrum of the nucleus of the present comet deserved the 
clp»teat attention^ ac it showed ''a sharp bright line coincident 
with tip M weU lu strong traces of other bright Lines, resembling 
in appearance those eeen ia spectra of 7 Ca&siopeiae and 
allied stars," For some weeks the head bad exhibited white 
^ht, which might be inherent in the comet or the reflected light 
of thewm; on May a8 the nucleus began to throw out yellow 
rays, sridch on Tune t wem aiso gtven out by pw u of the tail 
iwwwdlatdy behind (he head. Of 7 Catoiop^se, Seeebi writing 
*» t ” L* pitta rem«r<tttablo de oes itoiles euceptioncltes 

oityde Casaiopfe, qnipidseme learaieaspeciralcs de Ph^roghne, 
^ y noires, par reRversement, m«js direotometit hriUantes, 
omsltf wtHqde dans tout le del. U n’y a qne 0 de la 

Lyjre qni dt qae£|amia les rales brUUtitto, et encore pas touiouin, 
eat ; and he further eftritus of 0 Xytm, 

Vgle nous a monttd one fois, an maximum d'fcUt, les raiea 
4 e comme 7 de Caadnpfe, chose que 

aroM. im «touite» hien que nOUs rayons souimnt 


The Radctiffie meridian observation of the comet on May ao, 
communicated by Mr. Stone last week, shows that the place 
calculated from the orbit wc then published required only the 
following small corrections A« . cos 8 = - i"‘8 A8 -h 4"*0. 

The Kiel observation on May 31 indicates corrections of +4" 
in R.A., and - 19" in declination. 

The positions given Last week for June 10 and il are not 
likely to require material correction. In seeking for the comet 
in daylight on those dates, care should be taken to focus accu- 
rately (for this purpose Mercury or Venus may be available), 
and a pretty long “dew-cap" or a cardboard tube should 
fitted to take off the direct sunlight from the object*ghujs. At 
so short a distance from the sun, It will of course be necessary to 
use a dark glass, but it may be well that the illumination of the 
held should not be diminished much beyond that which the eye 
will readily Ijear, More than one astronomer considered he had 
missed seeing the first comet of 1S47 in daylight on March 30, 
by using too dark a glass ; this was the opinion of Dawes, who 
could not otherwise explain his want of success. 

On August 9 the comet situated near the star 16 Virginis wiU 
have the same theoretical intensity of light as at the lirst Harvard 
College observations on March 19, setting in I.ondou about ih« 
50113. aftei* the sun. On July 5, when not far from Kegulu.*?, the 
intensity of light is equal to that on May 6. 

The Transit of Mercury, 1881, November 8.— This 
phenomenon was fully ob.served at Sydney, by Mr, H. C. 
Russell and seven asristants, The mean results are as follows, 
in Sydney, M.T. : — 

h. m %. 

First contact— external 8 zr 57'53 a.m. 

,, — internal 8 23 40'65 a.m. 

Last contact— internal I 40 25*16 p.m. 

,, — external 1 42 9*22 p.m. 

If we calculate with LeverrierV Tablas of the Sun and Mercury, 
and adopt bis diameters, the above obnervations show differences 
for the internal contacts of H-22’9s. and +26 *28. respectively. 

The Small Planets.— The number of known members in 
this group is now- 225, the last one having been discovered by 
Palisa at Vienna on April 19. It appears to belong to the more 
distant division of the group, the jwnod of revolution exceeding 
six years. 

The Cordoba Zones.— W e have received vol. ii. of “ Kc- 
sulUJos del Observatorio Nadonal Argentino en C<>rdoba," 
cemtoining the observations of stars in zones, made during the 
year 1872, and shall give an early account of this important work, 
for which astronomy is indebted to Dr. Gould’s untiring eneigy 
and zeal, and the enlightened liberality of the Argentine Govern- 
ment in promoting the interests of science. 

CHEMICAL NOTES 

In the Chemical Section of tlie Meeting of Bohemian Natu- 
ralists in Prague, on May 27, B. Brauncr (Fellow of The Owens 
College) Communicated a paper on the atomic weight of didy- 
mium. The author’s former detemiuations gave the numbff 
146*6, but after farther puriftcation he finds uoweiidymium to be 
145*4. Both samples were entirely free from any known earth 
metal. jVssmning that both numbers are true, the author re- 
marks that the only explanation which can be given, is that 
“didymium" is a mixture of two (or more) bodies, one, whose 
atomic weight is smaller than 145*4, and a second, wbo-se atomic 
weight is greater than 146 '6. Thus it is clear that the chemistry 
of didymium becomes os complicated as that of “erbium," 
which was thought to be a simple earth, and later on was split 
up into the foUowing eartha, viz. real (i) erbia, (a) terbia, (3) 
scandia, (4) yiterbia, (4) thuUia, and (6) holmla. The evidence, 
that the mineral cerite contains other earth metals besides cerium, 
lanthanum, and didymkitn, has been given by the author some 
time ago I) when he fbund that the tparA^spee- 

trum of the portions inUrnuMaU between lanthanum and 
didymiom, as well as of those between didymium and cerium, 
contains new not belonging to any known cerite metal. 
The author is pursuing his researches in the laboratories of the 
Owens College. 

Zimveuman, who reoently determined the densities of gaseons 
umnittm tetraduoridei and bromide, has obtained pure metallic 
anmiuin^ and made measurements of its specific heat, wbkh 
completely eonfirm the number 240 as the atomic weight of thb 
metal 847), 
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L W. BrOhl, from the resttlu of determinafioats of molec«I«r 
refractions of many carbon compoands, concluded that the 
atomic refraction of carbon varies according as the atoms of 
carbon are tetravalent, divalent^ or monovalent (singly, doubly, 
or trebly ** linked in the molecule under consideration* fn 
calculating molecular refractions, Briihl used the empirical 

expression ~ ^ *M ; Landolt has recently re-calculated the 


ratios ol many molecular refractions by the use of the formula 
e* - 


(ip 


— — deduced by Loreur from the theory of light ; his 
^ 4 - 

results entirely confirm those arrived at by Bruhl by the use of 
the empirical expression stated alkove 

In their researches on orone, MM- Chappuis and Hautcfcuille 
have made use of the spectroscope to trace the progress of the 
chemical change which occurs when oxygen, or a mixture of 
oxygen and nitrogen, is subjected to the action of the electric 
discharge. They find that ozone is characterised by a distinct 
absorptive spectrum, the prominent bands in which are two in 
number situated in the neighbourhood of D. The same bands 
are prominent in the absorptive spectrum of liquid ozone. 


MM. Chappuis and Hautkfeuillk aho find that the 
amount ol ozone produced by the action of the electric dis- 
charge on a mixture of oxygen and nitrogen increases to a 
maximum, then decreases to a minimum, then again iacrease^, 
and so on ; by the aid of the spectroscopic method they trace 
this oscillation to the formation and decomposition of an oxide 
of nitrogen not hitherto observed, which they propose to call 
pernHric oxide {aetde ptrniiriqtu) {Compt. rend.t xciv. S58 and 
tin). 


The Journal of the Society of Chemical Industry, the fourth 
number of which is now before us, promises to be of very' great 
service to all who are interestel in chemical manufactures. The 
present number of the journal contains papers read before the 
Society on ** Smoke Abatement,’' “The Chemical Technology 
pf Jute Fibre,” "The loss of Sulphuric Acid in the Manufacture 
of Salt Cake,” &c. Notes on the more imnortant recent 
technical applications of chemistry and chemical physics, and 
very uieful classified abstracts of recent patents complete the 
number. 


In the last number of the BfrlchU of the German Chemical 
Society (xv. 1161) HH. v. Meyer and H. Goldschmidt describe 
an apparatus by means of which the specific gravities of gases 
may be determined at very high temperatures. The apparatus 
concists of a cylindrical porcelain tube 500 or 600 mm. in length, 
capacity about 100 c.c., furnished with a capillary tube of about 
200C.C. long at each end. The apparatus is heated, the air is 
driven out by an inert gas, by nitrogen, the gas whose 
specific gravity is required is allowed to enter the apparatus, and 
the wei^U of this gas is determined by driving it out, by means 
of an inert gas, into some liquid by which it is completely ab- 
sorbed. The temperature may be calculated from the ratio 
between the volume of air contained in the apparatus under the 
conditions of the experiment and the volume contained at the 
ordinary temperMure of the room. By the use of this apparatus 
the authors have determined that the density of cyanogen is 
normal (/.e. corresponds with the formula C,N,) between lOo” 
and 800"', but that at 1 200* this gas is decomposed with evolution 
of nitrogen. 


PHYSICAL NOTES 

A NEW methotl of comparing the brightuesa of different 
coloured l^hts has been proposed by Herr Eriicke ( IVien, Ber,, 
84). He finds that objects cease to pt visible at a greater visual 
angle, the more they differ from the background on which they 
are seen, only in colour and not in brightness. If a board be 
set up, which is black at one end and white at the other, with 
successive shades of grey between (a brightness-table), one may 
determine the brightness, of a coloured paper, by placing a 
picee of it before different parts of the board, and noting^ic 
place where, with shortest interval, it becomes invisible, ihlf 
relation of brightness, in red and blue, varies much with the 
strength of illumination, so that each detepnination becomes in* 
vaUd, where the illumination is considerably altered. Herr 
b^kves sudt a table mijght be nsefiil in the eolourlee^ 
reproduction of paintk^ (drawings, ooppcrxplate etynekg ji ^ ^; 
Ac.), l^nrtber, be commets a photometer, in which, instead of 


the brightness-table, he employs n variable illumination of the 
object to be distinguished from it. 

The specific gravity of liquid steel has been determined by 
Herr AJexjeff, by a method prppoited by Herr Peirnschewsky 
(J, d. Buss. Chem. Pkys. Ber.^ la). A porcelain tube, open at 
both ends, was connected at one end with a forcii^ pump and a 
manometer, while the other end was immersed in liquid Steel tea 
given depth (the tube vertical). On pumping, babbles appeared 
at the latter end ; and the indication of the manometer at that 
moment, compared with the depth of immersion, served fwdfr 
termination of the relative density of the steel and the liquid 
(naphtha) used in the manometer. The specific gravity of 
liquid steel was thus found to be 8*05, and so, greater than that 
of solid steel. 

According to Herr AntoUk {JYiH, Ann.^ 3) very regular 
and pure I.lchtenberg figures are obtained on, spherical glass 
vessels filled with warm water at about 60' C. The surface can 
be made at will tlecirically positive or negative (which is not the 
case with ebonite or re-in). Wires are inserted which are fur- 
nished with balls at their upper end. If posiiivc electriubf be 
introduced, electricity of that kind becomes free at the surlace, 
and on dusting with Villa ray’s mixture, a quite homogeneous 
sulphur layer is produced. Very regular discs appear cm drawing 
sparks with the knuckles. A number of interesting effects ore 
described by the author. 

Prof, H. M. Paul has communicated to the Seismological 
Society of Japan some notes on the effect of railway trains in 
transmitting vibrations through the ground, A box holding 
about twenty pounds of mercury thickened by amalgamation 
with tin, was placed upon a heavy plank screw^ed to the top of 
a ;>ost sunk 4^ feet into the ground. Images reflected in the 
surface of the mercury wei’e observed by a telescope, as in 
meridian observations. An expreas train passing at a distance 
of one-third of a mile, set the surface of the mercury in con- 
fused vibration for two or three minutes. Other observations 
were made at stations at somewhat greater distances. The ex- 
perimenter also found that a one-horse vehicle passing along a 
gravelled road 400 or 500 feet distant, caused a tempoeaiv 
agitation of the mercury vihenever the wheels struck a small 
stone. 

An extremely valuable series of notes on physiological optics, 
from the pen of W. I.e Conte Stevens, has lately appeared in 
the Amtrknn Journal of Science: most of these relate to stereo- 
scopic vision and the theory of the stereoscope. They arc both 
too valuable and too full of matter to render full justice possible 
in a brief note. 

A new form of refractomeler, producing interfere nee- bands 
and rings between two pencils 01 light which have traversed 
paths at right angles to each other, U described by Mr. A. A. 
Michelson In the American Journal of Science. In the path ol 
a ray from a lamp, a piece of plane-parallel glass is interposed 
at 45®. The two pencils respectively reflected and refracted are 
then returned along their own paths by mirrors normal to each ; 
and the« reluming rays unite at the point whence they parted, 
giving a resultant ray at right angles to the former path, The 
theory of this refraciomeier U deduced by Mr. Michelson, who 
devised this apparatus for u-e in bis experiments to test the 
hypothesis of a relative velocity between the earth and the 
luminiferous arther, 

M. ViOLLE finds the temperature of fusion of zinc free from 
lead, cadmium, arsenic, and other impurities to be 929*6” (C«)V 
the value prcriously found by £dm. Becquerd was 932” ; that 
given by Sainte-Claire Deville and Troost being 1040”. 

The rapidly-reversed currents generated in an ordinary 
telephone do not sensibly affect the needle of a galvanomkcr 
pren when the loudest tones are beittfi: sung ffilo tht inatnunob^ 
Keverthcleas M. Chardonnet has made the curious und intereM- 
iiig observation that during the short period while the note to 
increasing or diminishing in btensity, a deviation of the needle 
is observed. The explanation advanced is that during the ^ 
or fall in intensity the altemate cuirenta are no longer of 
strong, the odd semi-oscillations being either greater dr less 
amputude than the even semi-omillations during the period of 
rise or fell. 

Some interesting new pieces of acoustical appamtus hhvtbedh 
reeen% described by ffltrr Hartmann ( MMkL ' i)* 
The sltowe of rotntmr 
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sounding motion, ard the dependence of the qualities of the tone 
on the nature of the motion, A rapidly -rotated >haft has an ’ 
adiUhtable eccentric with jointed rod, which at each rotation 
pulh a large dnim->tcin to and fro. A bell-mouth strengthens 1 
and omcentrates the tones. The velocity of rotation determines 
the pitch ; the eccei.triclty the strength of the tones. The 
ph^pniotor acts on the opposite principle, rotatory motion being 
got from vibration, In the eieciromafinttoMont a piece of sheet- 
iron under an elects magnet has a point dipping in mercury ; a 
current pasi>itig through the coils and the point becomes readily 
intermittent, and the membrane sounds. The ehctromagnetic 
menwrane^sifm is similar, but a solid sliding contact takes the 
place of the mercury, and a driving-wheel gives rapid interrup- 
tion. Again, a tuning-fork U supported so as to be capable of 
rotation before a re8omince-ca«e. According to position it gives 
a strong resonance or a weak interference tone, the latter slightly 
higher. On rotating, the former becomes lower, the latter 
higher, and the dissonance ever greater. A resonance-inter- 
fetence-pipe is formed by connecting a caoutchouc tube with the 
nodes of an open pipe. If the tube be shortened by pressure 
at different parts, tne tone of the pipe is raised or lowered through 
resonance-interference, is exiioguisncd, or lets only the first over- 
tone be heard* These instruments are made by G. F. Weigle, 
in Stuttgart. 

Continuing his researches on ** adsorption,” or condensation 
of gases on ^urfaces of solids, Herr Kayser ( IVied. Ann. No. 4) 
has studied the influence of the adsorbing material. The pres- 
KUie was determined, wliich occurred in the glas^* vessel when 
given volumes of gas had been in contact with tlie solid mate- 
rial llie gases were carbonic acid, sulphurous acid, and 
ammonia, and these were adsorbed in the empty glass vessel, by 
coarse glass powder, and by turnings of brass and wrought iron, 
'ihe inctabturnings were quite clean and unoxidised, and before 
each experiment they w ere lieated in vacuo to about 300*, to 
remove gas. It was found that pressure was greatest, and so 
adsorption least, in the empty vcs.-cl The order of increasing 
adsorption was, in general : empty vessel, iron, brass, and glass 
powder. By the empty vessel. SOj was least condensed, COj 
and NH| about equally. AUo, on the metallic surfaces, 80 ^ 
alwoys gave greater pressure than NH^ ; between COg and SOg 
there was hardly any difference. By the glass surfaces, on the 
other hand, CQ, was comparatively little condensed, NHg con- 
siderably, and bOj to a large extent. 

The liebaviour of mercury vhen polarised in contact with 
dilute sulphuric acid (as in Lippmaun’s well-known experiments), 
and with other acids and salt solutions has been studied by Herr 
Konig at the instance of Prof. Helmholtz {VVied^ Ann,, No. 5). 
The surface-tension, it is shown, reaches a maximum at a mean 
state of polarisation different for different liquids ; the values 
diminishing on cither side, as one removes from this, and both 
wdth positive and negative charges. Prof. Helmholtz offers some 
comments by way 0? theory on the phenomena. 


From experiments at WUrzburg {fVied. Ann.t No* 5), Mr. 
William Hallock infers ihe correctness of the view that the 
changes of electromotive force of the Smee element are due to 
action of polarisation. The electromotive force of polarisation 
is by no means independent (he affirms) of the nature of the 
electrodes, and it considerably exceeds that necessary for visible 
decom^sition. The polarisation cannot be calculated from the 
heat phenomena. 


To find whether the two coefficients used in equations of 
motion of incompresaihle liquids— one of viscosity, the other of 
variable adherence of the liquid to the walls— are Independent of 
velocity, M. EUe iyoum, eft May) rotates a solid sphere 
within another filled with Uquid, and huug bifiUrly, The smaller 

r sre (0*04 m. diameter) is supported by a metallic wire passing 
u|[h an aperture in the larg^ (0T2 m,) between the suspend 
^ wifes to the vertical axis eff an electric rotatory apparatus. 
During rotation (2 to 10 turns in a «^econd) the hoUow sphere U 
displaced to an amount indicated W a r^ected tUhl 
Stops when the moment of the binlar tuspensioonabmoes that 
due to friction. In all the experiments wit® water, the reactions 
dtte to friction were found to increave more rapidly t^n the 
velo^ty; ratio increased a third aheix the Velocity was 
i tow it ippwn that the vieroultjr or adherence, or 
both togedMT, iaereaio with the y doeity . 

T^inaaio OiFVd<»4'»^ haa bees given by Prof, tVartnutnn to 
an apjpiatatu (daainifced in the ArcAitm da Stfmca for Ml^) 


whereby the iutenaity of a derived electric current may be rapidly 
varied from zero to a maximum, and which indicates exactly the 
relation of those variation*. A graduated metallic ring round a 
tripod-supported column encloses a thick disc of gloss or ebonite, 
resting on the six radii of the ring. In the up[>er surface of the 
di-c is a circular trough of mercury receiving two copper elec- 
trodes at the bottom, at a semicircle of interval, A cross-bar 
on the top of the column, on which it turns as axis acts as a 
movable Wheatstone-bfidge i it has two terminal verniers, and 
two screws dipping iu the mercury ; these latter are insulated, 
but communicate, through central binding screws, with a mirror 
galvanometer. The intensity of the derived current varies 
according as the bridge is displaced. 


GEOGRAPHICAL NOTES 

The last work by Dr. E. Kegel, on the Flora of Central 
Asia, which has recently appeared in the ** Acta Horti Petro- 
politani” (vol. vii,), gives to Prof. Rohring, of Berlin, the 
opportunity of discussing the relations between the present flora 
ana fauna of the North-eastern Asiatic Steppes, and the Post- 
glacial flora and fauna of Middle Kuro{'>c. Prof. Kegel, on the 
ground of his researches in Asia, arrive at the conclusion tliat 
out of the species w'hich inhabited Central Asia during post- 
glacial times, very few have migrated towards north-western 
Ada and to Europe, and that the species now inhabiting this 
part of A^ia have probably immigratea from Europe. The same 
w as the conclusion arrived at several ywMTS ago by Dr. Kehring, 
when he and Dr. Liebe discovered in the DnMvium of Germany 
(at Westregein and at Gera), a stept>e fauna much akin t> the 
West Siberian {Dipus Jaatlus^ Arctomys hhac^ SpermopHilus 
attaicusf Lo^’oruys pusi/ius^ taifa//uSf &c.), w hich facts led 

him to the inference that in post-glicial times middle Germany 
enjoyed a steppe vegetation ana climate. The same steppe 
fauna has since been discovered at many other places iu Ger- 
many, so that it may be said that the German diluvium encloses 
an unmistakable Btepi>c fauna. Dr. Kehring dU covers Iu Dr. 
Kegel’s work new proofs iu favour of hU theory of migration of 
the diluvial fauna from Europe to Asia, in opposition to the 
theory of the late Dr, Branuf, who considered North-western 
Asia as the true fatherland of the Eutopean diluvial fauna. 
We may observe that Dr, KeUring’s theory would imply the 
migration of the German steppe fauna, not only to North-western 
8tl^ria, but also to Eastern Siberia, daring the post-glacial 
period, which would involve several important difficulties. We 
believe that a true theory of the migrations of post-glacial faunas 
can be established only by taking into account the history of the 
glacial period in Asia, which history has never investigated. 

Discussing the character of the Glacial period on the Cau- 
casus, M. Moushketoff points out {Isvestia^ vol, xviii. fasc. a), 
those features which are common to the former glaciers of tbo 
CaucasUvS, and those of the Zerafshan in Central Asia. He 
observes the present comparatively small extent of glaciers and 
snow -fields in both countries. The area now covered with per- 
petual snow on the Caucasus is very small (250 square kilo- 
metres) compared witlx the extent of the same regions in the Alps 
(more than. 3000 square kUoraeires). The same relations — M. 
Moushketoff says — ^must have existed to some extent between both 
countries during the Glacial period, because of the greater dry- 
ness of climate on the Caucasus, and still more in Central Asia, 
in comparison with Western Europe. He concludes, in accord- 
ance with M. Abich and many others, that the ancient glaciers 
of the Caucasus had a far greater extension than the present ones 
(for instance, those of the Elbrouz reached, at least, down to 
5200 feet, and the Baskan glacier united Into one single mass all 
the present small glaciers which do not now descend lower than 
6600 to 8600 feet). Nevertheless the glaciation was not so general 
as in Western Europe* This conclusion ozUyinnst be provisional, 
the traces of the Glacial period having not yet been the subject 
of a thorough exploratiot), either on Caucasus or in Tarkestan, 
whilsfthe obliteration of these traces has been far more complete 
iu both theie cotmtiies than In Europe. Taken in Its widest 
sense, the supposition that the glaciation ha.s been less intense In 
Middle Asia nuiii in Europe seems very probable, and has been 
arrive<^ at atao by other explorers of Turkestan Siberia. 

Besides the Annual Address of the President, Lord Aberdare, 
reviewing the geogranldced progress of the yeiu', the June number 
of the or die Royal Geoflyaphical Society contiins 

Bln D*t)onovaii's paper on Merv $ m. de GoriofiTs account of 
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bis journey in the AUas and the Northern part of the Algerian 
Sahara; the Kev. Thos. Waleheld’H fourth - journey to the 
Southern Galla country ; and Capt. Paiva de Andrada’s Zambesi 
EapedJtiODp i88i. We leam that the Search Expedition for 
Mr. Leigh Smith is now organised, and wilt be commanded by 
Sir Allen Young. The expedition will leave this month. 

Pkou a letter of Comul H. E. O'Neill in the June number of 
the Geographical Society's it wouhf ^eem that the 

"anow-clad Irati'* spoken of by Messrs. Maples and Goldfinch 
os reported to exist in the country south-east of Lake Nyassa, is 
probably a delusion. Mr. O'Neill u as close to the mountain, 
which he estimates at not more than between 5000 to 6oco feet 
above the sea. 

Miss Elt-T-N M. Taylor has compiled a very useful guide- 
book to Madeira, une’er the title of “Madeira: its Scenery, 
and How to See It" (Stanford). She gives the very kind of 
information intending visitors are likely to want, and the posses- 
sion of V huh will Mu'c them much trcuble. While Miss Taylor 
draws largely on exi.^ing ouihorities, she also gives the results 
of her own experience. Her list of trees, flowers, ferns, and 
seaweeds will be useful to the amateur naturalist. 

The first paper in the June number of }\tei mann' s MiUhei- 
}ung€n IB on M. Cbarnaybs expedition to the ruins in Central 
America, by Herr Fjed. Kofler. l>r. Hermann J. Klein has 
nn article of much intere.-t on “Soire Vr lcanic Formation*- in 
the Me on," in which he suggests that the lunar surface ought to 
be carefully examined by geologist'-’, in order to discover the 
exact condition of things as compared with terrestrial geology. 
There is a short account of Oschanin’s exploration of Karategm 
in 1878, and a very useful paper by Herr H. Hassenstein, on the 
«o^aphical and cartographical literature of the Indo-Chinese 
Doraer-landr, with a map of the Tibetan and Indo-Chinese 
bonler-region. 

The last number of the Izvtsiia of the Russian Geographical 
Society (voL xviii. fane 2). contains ago* d many valuable papers. 
We notice among them ibe preliminary report on the geological 
exploration of the fi rmer becU of the Amu-daria, by A. E. 
Hedroitz ; a paper by M. Mousketeff on his geological explr. ration 
of the Caucasus ; a deicriptiou of an excursion to S?eraks, by 
?. M. Leasar, with a map of ikc route betv^cen Askahad and 
Seraks ; a notice l^y A. Kegel of his jtfurney to the Karategin 
and Darvax, dated Ka’a'i-Khumb, with a map ; on the sRiuUof 
Ferghana, by M. W. Malakhoff, and a variety of fmall notices. 
We are ^ad to learn that ihe hvtstia will have a special depart- 
anent. “ Polar News," devc ted to all that crincern.H the exploratb n 
of P* Iw regions ; it will be under the diiection of Baron 
Wrangel. 

)Ve learn from the Izrtitia of the Russian Geographical 
Society that A. E. Rcgel has returned fiom his jturnty to 
Karat^in and Darvaz to .Samarkand, and is preparing for a new 
journey to the Pamir. 

Prof. Nordenskjold has telegraphed to the Mayors of 
Troinsb, EInmmerfe^r, and Vardb, on behalf of Herr Oscar 
Dickson, of Gothenburg, asking them to acquaint skippers 
leaving for the Arctic Sea, with the rewards offered by Herr 
Dickson for the Di-- cover y of the Eira^ viz. 22 j/. to be paid to 
the one who may first relieve Mr. Leigh Smith or any of his 
companions ; 140/, to the one who may first discover and give 
hiforroation in writing of the crew' of the Eira^ of a later date 
than November i last, 56/. for the fir^t information, by tele- 
graph, addres'cd to Kerr Ofcar Dickson, that any one of the 
crew of the Etta has been found, or a letter from either of a 
later date than that of November i last. 

The German Artarctic expedition, consisting of Dr. Schrader 
and six companions, have sailed by the Hamburg mail steamer 
for Monte video, thence by Imperial corvette to the Rland of 
South G^rgia, to establish a scientific station for meteorological 
obaervations. They will remain twelve months. 

At the last meeting (May 30) of the Rmsian Geographical 
Society, the ficcvetai^y said that a telegram received from Irkutsk 
annottUcAa the possimlity of establishing seven new meteorokffii* 
cal stKtkms in the far north, namely, at Verkhoyansk, OrtenA, 
Olekminsk, Kirensk. Kokhtuisk, and Preobrsjeiuk, 
besides the station already established at the month of the Lena, 
'Phe necessary iwtrntn^ will be forwarded immediately 1^ the 
Central Metvorokf icsal Obeervalory. At the same ascetiag, M 


l^urte a x88s 


Kykatcheff made a communication on tides in the atmosphere* 
He proved the correctness uf the theory of Laplace i^ith regard 
to atmospherical tides by the disoasiiion of a very great nuniher 
of anemometrical obsorvatiouv, 

Pkof. Lenstrom, Secretary of the Meteorological Cummia* 
Mon of the Society of Science in Finland, anxious that Finland 
may participate in the CircumjHilar observations, has offered *in 
erect a station at StxlankylH (67'’ 2o' N,, 26" 40' E.), which pw- 
poF.iuon btts been accepted by the Pre'-ident of the International 
Congress, Dr. H. Wild, of St. Petersburg, 


T//E EOVIL OESEEl^ATOEV 

n 'HE annual visitation of the Royal Observatory took place 
-*• on Saturday, when the Astronomer- Royal, Mr. W, H. M. 
Christie, presented his report, 

“The Report," Mr. Christie states, “ here presentetl, refers to 
the period of twelve monthv, ending May 20, 1882,. a fixed 
date being taken, conveniently near to the viiiitation day. Sir 
G. B. Airy resigned his office on August 15, 1880, and a portion 
of the ol>servations here referred to were made under his super- 
intendence. There sterns to be no occa^-ion to separate these 
fiom the remainder, ns the cour-c of observation which Sir G« 
B, Airy has carried (nU for -o many years has Ijccii continued 
without e.s'-ential alteration in its main features." 

Of the Transit of Venus iT.sliumenfs the Report states, two 
transits, thiec nharitnuthw, five 6- inch cquatoreals, two photo- 
heliograph mournings, nine clocks, and one Transit of Venus 
model have been sent to ^Ir. Stone at Oxford for use in the 
forthcoming Transit of Venus, and three transits, an altazimuth, 
a photoheliograph, and two clocks are nt the Cape of Good 
Hoj.e, where they will be available Lsr the Transit of Venus. 

A series t>f pendulum {d)f.erva lions was made in the record 
room last autumn by Major Herschel, K.E-. 

After giving details oa to the u uul astronomical observations, 
the altazimuth, and other mattcia, Mr. Christie goes on to speak 
of the spectroscopic and photographic observations ; — 

“During the tneJve inonih-i ending May 20, 1882, the 3Uirs 
chromosphere has been examined with the half-prism speetto- 
scope on 36 days, and on every occa ion prominences were seep. 
On one day a detailed examination of the whole spectrum of the 
chromosphere was made at 24 pointj» on the ^un’s limb. Several 
prominences have shown great changes in the course of two or 
three minutes, and large displacements or contortions of the 
bright lines, indicating very ) apid motions of approach or reces- 
sion have been noted. In part*cular, a prominence examined on 
May 13, 1882, was oliserved to ri. e through a space of about 30'“ 
in less than two minute?, being at the rate of about l xo mUea a 
second, whilst the C line '^howed a displacement towards the rtd 
gradually increasing from xj to xi -4 tenth metre?, corresponding 
to a motion of recesrion increasing in two minutes from 36 to 
330 miles a second. Thirteen sun-spots have been examined on 
20 days with reference to the broadetung of the lines in their 
spectra. The strong black lines or l>anda in the pan of the 
spectrum tween ^ and F, first noticed in the spectrum of a 
spot on November 37, 1 880, have been generally observed to be 
present in the ^ctra of spots during the la*tt twelve months, 
besides several fine lines in the same region of the spectrum to 
which there is nothing corresponding in the solar spectrum. For 
the determination of morions of stars in the line of s^ht, ify 
measures have been made of the displacement of the f Uw in 
the spectra ol 41 stars, 68 of the fq line m stars, aitd 9 ot the 

line in 5 stars. Of the 61 stars observed, ,15 had not pre- 
viously ^en examined, and the total number Of stam of wokdi 
the motions have Iwen spectroficopically determined, k nw Ipfi. 
In case of three of the stars ooFerved in the last yeac, a 
persive power equivalent to that given by sixteen proems pf ,60'' 
has been used. A cr mparisou of the successive dSeterminiUicilis 
of the motion of Sirius indteates a progressive dimbtt&ion 
about 22 nule*i a second in 1877 and x87fif to about 7.ani)ei.a 
second or less this year, and as ot^r stars do not show abjimtklg 
similar, it appears likely that the ^laiMteks dtie to tike oiWd 
motion of Siiiu?. FuriW ohtturvations wjdt >owmCr ^ha-iie* 
quired to ettle the point. The speatrtim ^ Comet A aipas 
examined on six nights, that of Cdmet r iSfit, o&thene 
and that of Comet o 1882, on three eights. The epeotaa, m.iikt 
first two objects showed the astthl^coinetary hands cor » eyi4hlg 
to those of the first spectrum (of carbon, and a ooathmotlS#^^ 
trum from the nucleus and hidgltbfir portions of mmt 
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a bas hitherto «hown oily a continuous R[>ectrnm with t^ro 
itTttgttlar ilUdefined maxim i of light, 'i'hc obicrvationi of this 
c<7met arc being contimiei.” 

lo the year ending May ao, lB8a, photographs of the aun 
have been taken on aoo days^ and of these 353 have been selected 
foe prcBftrvation. Since the end of last August photographs 
havi been taken on Sundays as well as on week days. There 
were only a dayj out ofaoo on which the sun’s disk was observed 
to be free from spots. There has been a Urge increase in the 
nu^Mtr and size of spots and faculse, the mean of the daily areas 
far each in i88t being nearly d>able of the corresjwnding 
quant i tie 1 for 18S0, and the increase Htill continuing, though 
with well-marked fluctuations, A very remarkable outbreak of ■ 
spots occurred in April last, i 

With regard to magnetical observations the report states lljat 
ito important change has been mode in the three magnetometers 
with which the chants in the magnetic declination, horizontal 
force, and vertical force are contirmoudy recorded by photo- ^ 
grijThy. I 

*' The large temperature correction for the vertical force magnet 
has made it impracticable to discuss satisfactorily the diurnal 
inequality of vertical force and its dependence on solar activity, 
notwitlwtanding the great care taken to keep the magnetic ba«- , 
ment at as nearly uniform a tenqieratare as possible. After 
giving details as to rearrangements of the earth -current appa- 
ratus, the report statci that ** on four days during -the year, 
viz,, Septemucr 12 and 13 and April 16 and 19, magnetic 
storms have occurred. Those of April wc'e of more marked 
character than any that have taken place since the great storms ' 
of the year 1872, and it is a significant fact that exceptionally 
large spots made their appearance on the sun shortly before, 
viz., on April il and 17. Smaller magnetic movements arc now 
als ) much more frequent, the tracer exhibiting a marked con- 
trast to their Mnerafapjic trance some two or three years ago. 
In regard to the long period variation of about xi years, we are 
able now to say definitely that the minimum as regards diurnal 
ranw of declination occurred at the commencement of 1879, 
whilxt as regards diurnal range of horixontal force, it occurred 
umnistakeably earlier, about Au^st, 1878, Since the epochs 
ttentiotved, each element has, with small fluctuations, continued 
regularly to increa<ie again in ma^itude, the daily range of 
deuUitatlon having increased from 6^59 at the beginning of 1879 
to' 9' *15 in 1881, and tliat of horizontal force from *00110 (in 
parts of the whole II. F,) in 1878 to 'OOiSi in 1881, We 
have frequent applications from mining surveyors for the values 
of the mamietic elements, and recently the wish has been 
expressed that information as to the diurnal inequality and par* 
tiei^on of magnetic storms ol^served here should be communi- 
cated frovn time to time to the Col/itry Guardian newspaper, in 
order that mining surveys may be carried out with due allowance 
for the diurnal and other motions of the magnetic needle.” 

Under the heading of Meteorology, the Report states that 
"the mean temperature of the year 1881 was 48* *7, being o®'6 
lower than the average of the preceding 40 years. The highest 
air temperature was 97**1 on July 15, and the lowest I2’*7 on 
Jatinary 17. The mean temperature was below the average, 
o®*7 in January and 4**8 iu October, and above the average, 
in NovemW. In other months the temperature in general 
differed little from the average. On four days in July the tem- 
perature rose above 90*, The mean daily motion of the air in 
i88t was 291 miles, being 13 miles ^eater than the average. In 
January and September the mean daily motion was 70 miles and 
7* mdes below the avera» respectively. In April, August, and 
November it was 70 ixme$, to miles, and 71 tmfejs above the 
average respectively. The greatest daily motion was 999 miles 
on October 14, the day of the great storm, and the least, 59 
nriiled on May *5. A velocity of 5 i miles an hour was recorded 
on Octolier 14, and one Of $8 mUes an hour on April 29, these 


registered during 


shitee On April 39 a pressure of 49I Ibi. recorded at 
ir riiae when t^e nowrly velocity woe 50 mifei ; the pressures 
coiteaponding to the 4aa«xiinum velocity of 3 $ ikiU^ an hmv were 
^ 1>*e«we pe^ having olipped off 

vdliuiiei^ Gi^eitw4dk Observationafoe^lSTo^v^ printed 
^ dittributed laet outum, and the volame for tm‘iaae passed 
the niiddlebf April Tha oofries m noir lathe 
blailwt4*^iediL^ Air^^ Wigieril iyfe votomied^ ilWt, tycitaMndtsare 


Adr*pi«is»iD the 


printed to May 19, meridian zenith distances to Aiiril 27, azi- 
mulhs with the aUazinuth to March 31, and zenith distances to 
June 2” 

The number of chrmometers now being te.dcd at the Obser- 
vatory is 214, r6S of which (120 b >X’chrono’neteri, 23 pjcket- 
chrouometers, and 25 dec k- watch e ;) belong to the Government, 
and are l)eiag rated after repair previous to being issue I to the 
navy. The remaining 46 are place i here for the annual com- 
petitive trial, and of tbe5e 18 arc fitted with Airy’s supdemen- 
tary compeniatlon. In addition to the above, 6 chrommeters 
hive been placed on trial for the MauritiUi Ooservatory, and 5 
chronometers have bjen tested for the Japanese Government. 

“There has been only one cise of aictdental failure in the 
1 automilic drop of the Greenwich time-bill. On four days the 
ball wu'. ujt raided, on account of the violence of the wind, 
T^e Dell bill his Ijeen dropped aut )mitically at ih, on everj- 
day throughout the year, with the exception of 15 diys on 
which there was e ther (allure in the telegraphic connection, or 
I interruption from telegraph signals continuing up to ih,, and of 
one day when the current was too weak to release the trigger 
without the attendant's assistance. On 3 days, high wind j made 
it imprudent to raise the ball. The Westminster clock has con- 
, tinned t) perform well, its errors having been under is. on 40 
percent of the days of observation, betwien is, ani 2'i. on 44 
per cent., between 2S. and 34. on 14 per cent., and between 3s, 
and 48. on 2 per cent. Time-signals, originiting in the Obser- 
vatory, are distributed at 10 a. m. and r p.m. to all parts of the 
country by the Post Office telegraphs.” 

' Mr. Christie concludes his Report by referring to some new 
arrangements for calculations and observation., which will greatly 
economise the time and labour of the staff. The staff, indeed, seems 
inadequate to the constantly increasing work. With reference 
to spectroscopic observation, for example, Mr. Christie says 
i *' With only one assi;tant available for ob-servad ms, we can 
barely do half of the work which we have undertaken in defer- 
ence to a widely-expressed wish, and we arc continually forced 
I to make a choice between obwirvations with cortflicliug claims on 
] our attention. As regards sdar photography, the vAlue of our 
; results would be vety greUly increased if ths gip.- in theGreen- 
' w'ich series were filled up by the help of the pli )togfaph8 taken 
1 in India aud elsewhere under the aiupices of the Solar Ph3rslc< 
Committee, so that the area^ and posUi)ns of sun-six)ti and 
faculjc should be given for every day. I am in communication 
with the Committee on this matter, and am in hopej that the 
saving of labour recently effected in our nbotographic reduc- 
; tinna will enable U? to undertake the work wlm our existing 
staff.” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — The honorary degree of D.C.L. wW be conferred 
at the approaching Encaenia upon the following among other 
distinguished persons Baron Norden^kjoM, Dr. Allen Thom- 
son, and M. Pasteur. 

Cahbbid&e.— T he election of a Professor of Animal Mor- 
phology took place on May 31, when Mr, Francis Maitland 
Balfour, M.A., Fellow of Trinity College, was by an 

unanimous vote of the members of the electoral roll select^ tn 
fill the newiy-establisbed chair. The professorabip was [es- 
tablished by a grace of the Senate passea on May 11 by virtue 
of the provisions of the University Statute for the establwhmont 
of additional profes^trs. The stipend attached to the chair is 
300/. per annum, and it is provided the profesaorahip shall ter- 
minate witli the tenure of office of the professor first elected 
unte^R the University shall decide that the profeaaorship shall be 
continued. The Council of the Senate in their report reoom- 
meuding the foundation of (he professorship laid stress on the 
fact that the teocbuig of biolo^ in Cambri^ had lately been 
most successful and had rapidly developed. The dashes are 
now so large that the aocommodatton provided a few years ago 
had already become insufficient. It was well known that one 
Ijranch of this teaching*-*^, that of animal moirphoh^, had 
been creatdd in Omabridga by the efforts of Mr. F. M. Balfour, 
and that it had grown to its present importance through Mr 
mfoUtty os n teaeker and hU octeatific reputation. Tbs setviee to 
the interests of Natural Sefenoe thus rendered by Mr.^Balfour 
having, been so Ikr gewously {^ven without any adequate 
I academical reoognftknt, the benefit of ite continuttee was en- 
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tirely unsecured to the University^ and the progress of the 
department under Mr. Balfour’s direction remained liable to 
sudden check. Upon this representation the Senate unani- 
mously Concurred in the report of the Council and established 
the professor^ip. 

Edinburgh.— Ur. James Geikie, K.R.S., has been appointed 
to the Murchison Chair of Geology and Minernlo^ in succession 
to Prof. Archibald Gcikie, Director of the Geological Survey. 
Ur, Geikie will not enter upon the duties of his class till 
Novwnber next, 

Dr. P, Phillips Bedson, F.C.S., Demonstrator and as^Ri^tant 
Lccttirer on Chemistry in the Victoria University^ Owens Col- 
lege, has been elected to the Professor- hip of Chemistry in 
the Durham University College of Physical Science, Newcastlc- 
on-Tyne. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, May 25.—“ On the Cause of the Light 
Border fre^iuently noticed in Photographs just outside the Out- 
line of a Dark Body seen against the Sky j witli some Intro- 
ductory Kcmarkfi on Phosphorescence,” By Prof. G. G. Stokes, 
Sec. R.S. 

An observation I made the other day with solar phospbori, 
though not involving anything new in principle, suggested to me 
an explanation of the above phenomenon w'hicb seems to me 
very likely be the true one. On inquiring from Capt. Abney 
whether it had already been explained, he wrote ; “ The usual 
explanation of the phenomenon you describe is that the silver 
solution on the part of the plate on which the dark objects fall 
has nowhere to deposit, and hence the metallic silver is deposited 
to the nearest par+ strongly acted upon by light.” As this 
e^lanation seems to me to involve some difficulties, I venture to 
oiler another. 

1. I will first mention the suggestive experiment, vrhich is not 
wholly uninteresting on its own account, as affording a pretty 
illustration of wbat is already known, and furnishing an easy and 
rapid mode of determining in a rough way the character of the 
absorption of media for rays of low refrangibility. 

Tlte sun’s light is reflected horizontally into a darkened room, 
and passed through a lens,^ of considerable aperture for its focal 
length. A phosphorus is taken, suppose sulphide of calcium 
giving out a deep blue light,® and a position cho‘?en for it which 
may be varied at pleasure, but which I will suppose to be nearer 
to the lens than its principal focus, at a place where a section of 
the pencil passing through the lens by a plane perpendicular to 
its axis shows the caustic surface well developed. A screen is 
then placed to intercept the pencil passing through the lens, and 
the phosphorus is exposed to sunlight or diffuse daylight, so as 
to be uniformly luminous, and is then placed in position ; the 
screen is then removed for a very short time and tnen replaced, 
and the effect on the phosphorus is observed. 

Under the circumstances described there is setn a circular disk 
of blue ligbr, much brighter than the general ground, where the 
excitement of the phosphorus has been refreshed. This U sepa- 
rated by a dark halo from the general ground, which shines by 
virtue of the original excitement, not having been touched by the 
rays which came through the lens. 

2. The halo U due to the action of the less refrangible rays, 
which, as is well known, discharge the phosphorescence. Their 
first effect, as is also known, is, however, to cause the phosphorus 
to give out light ; and if the exposure were very brief, or else the 
intensity of the discharging rays were sufficiently reduced, the 
part where they acted w^as seen to glow wiUi a greenish light, 
which faded much more rapidly than the deep blue, so that after 
a short time it became relatively dark. 

3. This change of colour of the phosphorescent light can 
hardly fail to have been noticed, but I have not seen mention of 
it. In this respect the effect of the admission of the dtschai^ng 
rays is quite different from that of warming the phosphorus, 
which, 0$ is known, causes the phosphorus to be brighter for a 
time, and then to cease phosphoresci^ till it is exdted afresh. 
The difference is one which it seems important to bear in mind 

* The leu* actually used wu one of crown glass which I happened to 
have ; a lens of flint glass would have been better, as giving more separaiba 
ef the caustic sur&cea £» the diffbmit coloun* 

’ The esmerfments warn actually made, partly with a tablet painted with 
%aln}i^*a iuminotts paint, partly with swphide nf calcium and other phos- 
phon in powder. 


in relation to theory. Warming the phosphorus seema to set the 
molecules more free to execute vibrations of the same character 
as those produced by the action of the zays of high refrangi- 
bility. But the action of the discharging rays changes the 
character of the molecular vibralionv, converting them ij^to others 
having on the whole a lower refrangibility, and being much less 
lasting. 

4. Accordingly when the phosphorus is acted on simultaneously 
by light containing rays of various refrangibilitiew, the tint of the 
resulting phosphorescence, and its more or less lasting character, 
depend materially upon the proportion between the exciting and 
di-^chaiging rays emanating from the source of light. Thus day- 
light give-; a bluer and more lasting phosphorescence than Re- 
light or lamplight. 1 took a tablet which had been exposed to 
the evening light, and had got rather faiat, and, covering half of 
it with a book, 1 expose^l the other half *0 gaslight On carrying 
it into the dark, the freshly expoircd half was seen to be flauch 
the brighter, the light being, however, whitish, but after some 
considerable time the unexposed half was the brighter of the 
two. 

Again, on exposing a tablet, in one part covered with a glass 
vessel containing a solution of am monio* sulphate of copper, to 
the radiation from a gas flame, the covered part was seen to be 
decidedly bluer than the rest, the phosphoresce nce of which was 
whitisb. Toe former pirt, usually brighter at first than the rest, 
was ^ure to be after a very little time. 'Ihc reason of this is 
plain after what precedes. 

A solution of chromate of potash is particularly w ell suited 
for a ray filter when the object is to discharge the phosphores- 
cence of sulphide of calcium. When it stops the exciting rays, 
it is transparwit for nearly the whole of the discharging rays. 
The phosphorescence is accordingly a good deal more quickly 
discharged under such a solution than under red glass, which, 
along with the exciting rays, absorbs also a much larger propor- 
tion than the chromate of the discharging rays. 

5. I will mention only one instance of the application of this 
arrangement to the study of absorption. On placing before 
excite sulphide of calcium a plate of ebonite given me by Mr. 
Pi*eece as a specimen of the transparent kind for certain rays of 
low refrangibility, and then removing the intercepting screen 
from the lens, the transmission of a radiation through the ebonite 
was immediately shown by the production of the greeniah light 
above-mentioned. Of course, after a sufficient time the port 
acted on became dark. 

6. I will mention two more observations, a$ leading on to the 
explanation of the photographic phenomenon which 1 have to 
suggest. 

In a dark room, an image of the flame of a paraffin lamp was 
thrown by a Jens on to a phosphorescent tablet. On intercept-* 
ing the incident rays after no great exposure of the tablet, ue 

g lace of the image was naturally seen to be luminous, with a 
luish light, On forming in a similar manner an image of an 
aperture in the window shutter, illuminated by the light of an 
overcast sky reflected horizontally by a lookinp-gltss outside, 
tbis Image of course w as luminous ; it was brighter than the 
other. On now allowing both lights to act simultaneously 00 
the tablet, the image of the flame being arranged to fall in the 
middle of the larger image of the aperture, a^ after a suitable 
exposure cutting off both lights simultaneously, the place of the 
image of the aperture on which the image of the lamp had 
fallen was seen to be frw luminous than the remainder, which 
bad been excited by daylight alone. The reason is plain. Th0 
proportion of rays of lower to rays of higher refrangibility is 
much CTMter in lamplight than in the light of the sky ; bo that 
the addition of the lamplight did more harm by the action of 
the discharging rays which it contained on the phosphorescence 
produced^ by the daylight, than it could do good by its own 
contribution to the phosphorescence, 

7. The other observation was as follows !— Thfl same tablet 
was laid horizontally on a lawn on a bright day towards evening, 
when the sun was moderately low, and a pole wrb stuck ifr the 
gfosc in front of it, so as to cast a shadow on the tablet. Altot 
a brief exposure, the tablet was covered with a dark clothe oSid 
carried into a dark room for examhtation. 

It was found that the place of. the $hadm was brigker thflft 
the general ground, and also a deeper blue. For a short 
tftuce on both sides of the shadoOr the phosphoivtoenee wab a 
littk feebler than at a greater distance. 

This shows that, though the direct rays of the sun by 
selves alone would have strongly excited the 
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acting along with the diffbsed light from all parts of the sky, 
tb<^ md more hiwm than good. They behaved, in fact, like the 
rays from the lamp in the experiment of Section 6 . The slightly 
inrcrlor luminosity of the parts to some little distance on Doth 
aides of that on which the shadow fell, shows that the I043 of 
the ddRwe light corresponding to tlie portion of the sky cut off 
by the pole was quite sensible when that portion lay very near 
the sun. 

AU this falls in very well w ith what we know of the nature of 
the direct sunlight and the light from the sky. In passing 
through the atmosphere, the direct rays of the sun get ob- 
structed by very minute particles of dust, globules of water 
forming a hare too tenuous to be noticed, &c. The veil is 
virtoiilly coarser for blue tlian for red light, so that in the unim- 
peded light the proportion of the rays of low to those of high 
rcfrangibllity goes on continually increasing, the effect by the 
time the rays reach the earth increa«iwg as the Mtn gets lower, 
and has accordingly a greater stretch of air to get through. Of 
the light falling upon the obstructing particles, a portion might 
be absorbed in the case of particles of very opaque snbstances, 
but usually there would be little loss this viay, and the greater 
port would be diffused by reflection and diffraction, Thifi dif- 
fused light, in which there is a predominance of the rays of 
higher refrangibility, would naturally be strongest in directions 
not very for from that of the direct light ; and the loss accord- 
ingly of a portion of it where it is strongc<l^ in consequence of 
interception by the pole in front of tlic tablet, accounts for the 
fact that the borders of the place of the shadow were seen to be 
a little less luminous that the parts at a distance. 

8 . Tht observations on phoyphorescence just described have 
now prepared the way for the explanation 1 have to ruggest of 
the photographic phenomenon. 

It is known, that with certain preparations, if a plate l>e ex- 
posed for a very short time to diffuse daylight, and be then 
exposed to a pure spectrum in a dark room, on subsequently 
developing the image it is found, that while the more refrangible 
rays have acted positively, that is, in the manner of light in 
general, a certain {portion of the less refrangible have acted in 
an opposite way, having undone the action of the diffuse daylight 
to which tile plate was exposed in the first instance. 

It appears then that in photography, as in phosphorescence, 
there may in certain cases b« an anteigonistic action between the 
more and leas refrangible rays, so that it stands to reason that 
the withdrawal of the latter might promote the effect of the 
former. 

Now the objective of a photographic camera is ordinarily 
chemically corrected ; that is to say, the minimnm focal length 
in made to lie, not in the brighter. t part of the spectrum, as in a 
telescope, but in the part which has strongest chemical action. 
What this is, depends more or less on the particular substance 
acted on ; but taking the preparations must usually employed, it 
may be said to lie about the indigo or violet. Such an objective 
would be much under-corrected for the red, which accordingly 
would be much out of focus, and the ultra- red still more so. 

When such a camera is directed to a uniform bright object, 
such as a portion of overcast sky, the proportion of toe rays of 
different refrangibilities to one another is just the same as (r all 
the colours were in focus together ; bat it is otherwise near the 
edge of a dark object on a light ground. As regards the rays in 
foou«, there is a sharp transition from light to dark ; but as 
regards rays out of focus, the transition from light to dark, 
though rapid, U continuous. It is, of coarse, more nearly 
abrupt the more nearly the rays are in focus. Just at the out- 
line of the object there would be half illumination as regards the 
rays out of foemt. On receding from the outHne on the bright 
side, the iUnminatiou would go oh Increasing, until on getting 
to a distance equal to the radius of the circle of diffusion (from 
beiitf out of focus) of the particular colour under consideration, 
the M intensity would be reached. Suppose, now, Aat on the 
sensitive plate the rays of low refranglbiuty tend to oppose the 
^on of those of high refnmgibiUty, or say act negadvely, then 
just outside the outline the active rays, being sharply in focus, 
are in foU ft>roe, but the negative rays have not yet acquired 
their full Intensity. At an equal distance from the outlme on 
^e dark side, the positive rays are abmit, and the negative rays 
have nothing to oppose, and therefore simply do ftothb^. 

9 « lam aware that tbU explanation has need of being 
emifronted with experiment But not being myself used to 
imotographio manlpufarioii, I was unwilling to spdod time in 
Ahempripg to do what could $0 mudi better oe done by others. 


1 1 will, therefore, merely indicate briefly what the theory would 
lead vii to expect. 

We might expect, therefore, that the formation of the fringe 
of extra brightness wculd depend : — 

(1) Very materially upon the chemical preparation employed. 
Those which most strongly exhibit the ne^tlve effect on exposure 
to a spectrum affer a brief exposure to diffuse light might be 
expected to show it most strongly. 

(2) Upon the character of the light. If the light of the bright 
ground be somewhat yellowish, indicating a deficiency in the 
more refrangible rays, the antagonistic effect would seem likely 
to be more strongly developed, and, therefore, the phenomenon 
might he expected to be more pronounced. 

(3) To a certain extent on the correction of the objective of 
the camera. An objective which w'as strictly chemically cor 
rccted might be expected to show the effect better thaa one in 
w^hich the chemical and optical foci were made to coincide, and 
much better than one which was corrected for the visual rays. 

It is needless to say that on any theory the light must not be 
too bright, or the exposure too long ; for we cannot have the 
exhibition (in the positive) of a brighter border to a ground 
which is white already. 

P.S. — Before presenting the above paper to the Royal Society 
1 submitted it to Capt. Abney, as one of the highest authorities 
in scientific photography, asking whether he knew of anything 
to disprove the suggested explanation, Ke replied that he 
thought the explanation a possible one, encouraged me to present 
the paper, and kindly expressed the intention of submitting the 
question to the test of experiment. 

Linnean Society, May 24.— Anniversary Meeting. — Sir 
John Lubbock, Bart., F.R.S., president, in the chair. — Mr. 
H. T. Stainton, on behalf of the Audit Committee, read the 
statement of receipts and payments for the year, and the 
Treas^urer, Mr. Frank Crisp, followed with a detailed ex- 
planation of the various items, showing tliat the Society was 
in a very sound financial condition ; besides investments 
of about 4000/., the balance at bankers* being 649/. 2/. 51/. 
Afterwards the secretary, Mr, B. D. Jackson, read his 
annual report. Since the last anniversary, fifteen Fellows of 
the Society, 2 Foreign Members, and l Associate, had died, 
and 7 Fellows had withdrawn; while 40 new Fellows had 
been elected. Between purchase, exchange, and donations, 383 
vols, and 348 separate parts had been added to the Library. — 
The President then delivered his anniversary address, comment- 
ing generally on the events of the past year w ith especial refer- 
ence to their bearing upon the Society ; he also made allusions 
to the removal of the Botanical Department of the British 
Museum to South Kensington, and to the additions of Miss 
North’s oil paintings, &c., to Kew Gardens j this was followed 
by reports on the various botanical and zoological publications 
publi.^hed during the last twelvemonth. The obituary notices 
of deceased Fellows w’as read by the Secrelarj^, the Society 
having to deplore the loss of Charles Darwdn, Professor 
Rolleston, Sir C, Wyville Thomson, and their late treasurer, 
Mr. Frederick Currey, who had been in office above twenty 
years, llae scrutineers having examined the ballot, then 
reported that Mr. H. W. Bates. T. S. Cob bold, Prof. P. M 
Duncan, E. M. Holmes, and Sir J, D. Hooker had been elected 
into the Council, in the room of Prof. Allman, Rev, J. M. 
Crombie, VV. S. Dallas, A. Grote, and Prof. Lankester, who 
retired ; and for officers, Sir J. Lubbock as president, Frank 
Crisp as treasurer, and B. D. Jackson and G. J. Romanes. 

Manchester 

Literary and Philosophical Society, March 13.— Alfred 
Brothers, F.R.A.S., in the chair. — Mr. Marcus M. Hartog, 
F.L.S., made a communication upon water-Aeas. — On Cypr aa 
guttata (GmeL), by J, Cosmo MelvUl, F.L.S. — Lepidoptera of 
the Shetland Islands, by Hastings C, Dent, C.E.— Notes on 
the Giant DragonVblood trte at Orotava, by Mr, John Plant, 
F.G.S.— Mr. R. D. Darbishlre, B.A., F.G.S., exhibited a fine 
series of Ceylonese land and freshwater shelb, procured through 
the instrumentality of Mr, M. M. Harto^ F.L.S. 

April 17.— Annual Meeting.— Mr. Boyd remarked upon 
the discovery of the ^-oases of Ptdkutis capitis in the 
crevices in an African chi^s head stool in the posses dou of a 
friend of hu).— Mr, Plant stated that he had endeavoured to 
obtain lar^ ipedmens of the Drei^sena noted at the last meei- 
' ing, but vrithout success.— Dr. Alcock concluded his notes on 
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ftpop tadpoles hy describing the three remaining periods into 
which their life-history may be divided* 

BftKLIN 

VhymicaJi Society^ May t2. — Prof* Du Bois-Reymoncl in 
the cbcuTp^Dr* Her£ spoke on bardttess. The methods hitherto 
used to determine the hardness of bodies have all been merely 
comparative estimates, e. in mineralogy it has been stated by 
what other substances the material in question is scratched, and 
what it can scratch, and so its position in the scale of hardness is 
shown to be between these others. Or it has been ascertained 
by some physicists to what depth in the substance a steel cone is 
pressed by a given force, and this depth gives a measure of the 
Wdness. Herr He^^ has sought a more absolute method ; and 
he has conhned himself, on account of the complexity of the 
question, to consideration of isotropic elastic substances. In 
these the hardness may be determined by the pressure which 
must be exerted on a round surface, to exceed, by the deformation 
produced, the limit of elasticity. In the case of plate^glasi:, 

It was found by experiment, that at a press urc of 130 kg. per 
square mm., the limit was parsed, and a circular crack was 
produced; 136, accordingly, expresses the degree of hardness of 
the glass. Every isotropic body which boa exceeded its limit of 
elasticity under greater or less pressure, is, respectively, harder or 
less bard. The atlvantage of this method lies in the fact that no 
second substance is needed, but only two balls or lenses of the 
substance examined. — Prof. Christiani then showed, as scmplcb 
of a new method of preservation a series of organic bodies coated 
galvanopiastically ; a mulberry le.if, a crab, a butterfly, a beetle, 
the brain of a rabbit, a rosebud, and other objects, were silver-, 
gold-, or copper- plated, and showed all details of their outer 
form, down to the finest shadings, very well preserved. As to 
the process (which is yjatented by the inventor), it was stated 
that the objects to be preserved, being put, living or dend, into 
a aolutifiu of lilver nitrate in alcohol, then dried, and treated 
with auipburetted and phosphuretted hydrogen, form good con- 
ductors, which, brought in the usual way into the galvanoplastlc 
bath, can be coated with any desired thickness of a metallic 
deposit. 

GOTTINttEN 

Royal Society of Sciencee, January 7. — Contribution to 
the theory of surfaces, with special reference to minimal surfaces, 
hy A. Enneper. , 

February 4. — Report on the Polyclinic for car di^eafjes, by j 
K. Burkner, — Completion of Steiners elementary geometrical 
proofh of the proposition that the circle has a greater surface- 
content than any other jdane figure of equal circumference, by 
F. EcUcr. 

March 4. — On functions which remain unchanged by linear 
substitutions, by L. Fuchs. — Measurement of the earth’s mag- 
netic' horirontal intensity by means of bifilar snspenpion of a 
magnet, by F. Kohlrausch. — Contribution to the theory of 4;ur- 
foces, &c. (continued), by A. F.nneper.— On cryolith, pachuo- 
lith, and thom.sonolitb, by C. Klein.— Communications on 
Giordano Bruno, by P. de Lngarde.- Repart on Bencke prue. 

Paris 

Academy of Rciencea, May 29. —M. Blanchard in the chair. 
—The following papers were read Separation of gallium, by 
M. r.ecoq de Boisbaudran.— On the cycle of reasoning ; its use 
for formulating and strengthening the fundamental hypotheses 
and propositions; of all science ; application to mechanic*, by M. 
Ledieu. The cycle includes four operations: (l) observation 
and, if necessary, expcrimenlation a priori ; {2) induction ; (3) 
deduction ; (4) experimentation and, at least, observation a pcs- 
t^noru A fundamental hypothesis or law 13 more or less 
rational when, on submitting it to the cycle, one can more or 
less close this cycle. The author illustrates this. — Report on a 
memoir of M. Bouquet de la Grye entitled, ** Study on Waves 
of Long Period in the Phenomena of Tides.” In Uis memoir 
the autmair extends the work of I^oplace. It is also proved* inf^r 
aiia^ that the gr^test elevation of the water at Brest occurs, not 
with west hut -with aenth winds. Tha density of the water is 
A4(»4 to nscplain the unexpected fact revealed by Bourdalooe, 
that dm mean level of the ocean at Brest U higher by 2*02 m. 
thasi that of the Mediterranean M Muiaelllefi. From f|34 to 
jweaa level of the oeean has sunk, at Brest, or the 
ground haariaau'tthef^ after aHowlngfor^rarifttlon ef 

tciuperature and saltness). The relative rise of ground has been 


about I mm. a year. — Measurement of the volume of blood uan- 
tained in the system of a live mammal, by MM, pr^hont and 

^y^rbonised haemoglobin! a more fixed combination 
genated haemoglobin (the carbonic oxide being substituted for dae 
oxygen volume for volume). An ammol is made to breathe gas 
containing a known amount of CO. The volume of CQ remaining 
is noted, say, in a quarter of on hour, and this drives the amointt 
fixed. On the other hand, the blood is analy^^ to find the CO 
fixed in a given volume. In this way it was found that the total 
weight of blood is between i-X2th and i-t3th of the bod^- 
weight. In the normal state there ace no great variations.— 
Oliervations to serve in the study of phylloxera, by M. Boiteau. 
—On & proportion relative to linear equations, by M. Darbouar. 
— Demonstration of a theorem relative to the function by 

M, Bonmako\« nki. — Two means of having ir In the ^unu ^ head 
or tail, by M. Barbier.— On a mode of transformati^ of fibres 
in space, by M. Vanccek. — On a potenlial with four variablea, 
which renders almost intuirive the integration of the equation of 
sound, and the demonstrailon of the formula of Poisaua .concern- 
log the inverse potential with three variables, by M, Bouadne^q. 
— On the actinic transparence of optical glasses, by M. de Char* 
donnet. A species of glass only allows passage (even with thin 
plates, and with long exposure) to w.'ive-lengtlis exceeding a 
certain minimum, characteristic of the material. Another eba^ 
racteristic is tlie thickness beyond which elective ab&c>a|itlon 
diminishes no further. With these limits, the sKorteaiiag ^ 
the spectrum seems sensibly proportional to the thickness ,02 the 
medium. The actinic absorption (measuring the dtoirtemng 
of the spectrum in the scale of wave-lengths) for a given 
optical system is comprised between the abi^orption of the 
least tranopnrenl glass aud the sum of proportional shorten- 
ings due to all the glasses of the apparatus. — Action 
of sulphydrate of ammonia on sulphide of tin, by M. Dhte.— 
Infinence of the tendon of sulphuretted hydrogen in preasnee of 
a neutral solution of sulphate of nickel, by M. Baubigny. — On 
the tiansfonnatlons of cupro«o*cupric sulphitea, by M. — 
Dotermination of glyonine in fatty matters, by M. XhivM. Me 
saponifies 100 gr. of tallow with bar^a.— On the ligtwoas lor* 
mations produced In the pith of cuttings, by M. PrilUcum— On 
the true situation of the mouth of the Shir^ and on the canal of 
communication connecting this river witli the ^f^amhesi, by M. 
Guyot. Correcting the notion that the Shire, after entering the 
lake of Lydia, reKumes its course and joins the Zambesi tbear the 
foot of Chamouara, he represents, that the lake is really connected 
with the Zambesi by a canal called Zio-/.io ; running first W.S.W, 
to E.N.E., then nesitly east, which conveys waJsr the 

Zambesi and is a lazger feeder of the lake than the Shit^ (the 
latter at its entrance into the lake is only abemt 670 feet wide 
and 3 to 4 feet deep, with litrie current). 
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CHARLES DARWIH'^ 

IV. 

I N attempting to estimate the iofiuetioe which Mr. 
I^jwin’s writings have exerted on the progress of 
science, a little consideration will show that we 
must discriminate between the indirect eifect which his 
views have had on botanical research generally, and 
the direct results <»f his own contributions. No doubt in 
a sense the former will seem in the retrospect to over* 
shadow the latter. For in his later writings Mr. Darwin 
was content to devote himself to the consideration of 
problems — with an insight and pmience essentially his 
own-^whicb, in a limited field, brought his theoretical 
views to a detailed test, and so may ultimately seem to be 
somewhat merged in them. It is wonderful enough that 
so great a master in biological scien^^ should, at an ad- 
vanced age, have been content to work with all the fervour 
and assrdaky of youth at phenomena of vegetadde life 
apparently minute and of the most special kind. But to 
him they were mot minute, but instinct with a significance 
that the professed botanical world bad for the most part 
missed seeing in them fhilrng the point of view which Mr. 
Darwin himsdf suppHecL It w not too much to say that 
each of his botanical investtgatiofrs, taken on its own 
merita, would alone have made the reputation of any 
ordinary botanist. 

Mr. Darwin's attitude twwnrds botany, as indeed to 
bidogfcal stodiefi generally, it shoukl alw'ays be remem- 
bered was in his early life essentially that of a naturalist 
of the school of Linnaefus and Htrmboldt— a point of view 
mrfortunately now perhaps a little out of fasbkm. Nature 
in all its aspects spoke to hrs fSeehngs with a voice that 
was living and direct. The writer of these lines csoi well 
rememberthe impression which it made upon him to hear 
Mt. Darwin gently complain that soroe of this warm 
enthusiasm for nature, as it presents itsetf unanalysed to 
ordinary healthy vision, seem^ to be a little dulled in the 
younger naturalists of the day, who were apt to be some- 
what cramped by the limits of their woric-rooms. The pages 
of the Journal trf Researches*' show no such restraint, 
but abound wkh passages in which Mr. Darw'm's ever 
unstu^ed and simple language is carried by the force of 
warm impression and a perfect joy in nature to a level of | 
tingtdar beanty. One passage may be quoted as an : 
fikstratioft ; it b from the dtecrfptiort of Bahia in 
iStapter^xxi. | 

'"When quietly waTfcmg along the shady pathways, and | 
adttriring each sticcesifve view, I wished to find language 
to eaqpress my ideas. Epithet afber epHhel was found too 
weak to cewvey to ihwee wftio Iwe not visited the inter* 
im^cal eegiens, the aensaUen of. de%ht which the mind , 
tetperiencea. 1 said that the .plants in a hothouse ' 
fhil to communicate a iu«t idea of die. vegetation, yet I 
wmst ttcur to it The land is one great WlM, unthfy, 
ltixeriatrt;lit«fee«te^ tnade% 
poteoteitev al who him aitedM 

wses awd Imntd I aacktet jpratt wreuid be th« , 

natsure toheho^ Jf speb were I 
Ihe .teWteK of another planet 1 tut te every 
^ truly said, that at tfce dis- 


taacs of only a few degrees from his natlvs soil, the 
glories of another world are opened to him. In my last 
walk 1 stopped again and again to gaze on these beauties^ 
and endeavoured to fix in my mind for ever, an impres- 
sion which at the time 1 knew sooner or later must 
The form of the orange-tree, the cocoa-nut, the palm, the 
mango, the tree-fern, thte banana, will remain dear and 
separate ; but the thousand beauties which unite these 
into one perfect scene must fade away; yet they win 
leave, like a tale heard in childhood, a picture full of 
indi&iinct, but most beautiful figures/' 

A spirit such as this, penetrating an intelligence such 
as Mr. Darwin's, would not content itself with the super- 
ficial interest of form and colour. These, in his eyes, 
were the outward and vii^ible signs of the inner arca/M* 
The fascination of sense which the former imposed upon 
him but stimulated his desire to unveil the latter. In the 
Galapagos we are not then surprised to find him ardently 
absorbed in the problems which the extraordinary dis- 
tribution of the plants, no less than of other organisms, 
presented ; — 

“ I indiscriminately collected everything in flower on 
the different islands, and fortunately kept my collections 
separate.'’ 

After tabulating the results which they yielded after 
systematic determination, he proceeds ; 

Hence we have the truly wonderful fact, that in James 
Island, of the thirty-eight Galapageian plants., or tho^ 
fouDd in no other part of the world, thirty are exclusively 
confined to this one island ; and in Albetnarle Island, of 
the twenty-six aboriginal Galapageian plants, twenty-two 
are confined to this one island, that is, only four are kriown 
to grow on the other islands of the ArchiiJela^ ; and so 
on, as shown in the above table^ with the |wnts from 
Chatham and Charles Island." 

It is impossible in reading the Origin of Species mi to 
perceive how deeply Mr. Darwin had beenunpreesed by 
the problems presented by such singularities of plant dis- 
tribution as he met with in the Galapagos. And of such 
problems up to the time of its publication no mtciligihte 
explanation had seemed possible. Sir Joseph Hooker had 
indeed prepared the ground by bringing iat® promiireiiice, 
in numerous important papers, the no less str^ing pheno- 
mena which were presented when the vegetalioa of large 
areas came to be analysed and compared. No one there- 
fore couk! estimate more /ostly what Mr. Darwin did for 
those who worked in this field. How the whole ma4!ter 
stood after the puMteation of the Origin of 'Species cannot 
be better estimated than from the summary of the position 
contained in Sir Joseph Hooker's recent address to the 
Geographical Section of the meeting of the British Asso- 
ciation at York. 

'^Before the publication of the doctrine of the origin trf 
Species hr variation and natural sefoetkm, all reasoning 
cm their aistributioo w&s in subordination to tibo idea that 
these were parmaneiit and ^cial creations ; just as, 
before k was shown that species were often older than the 
islands and mountains they inhabited, naturali^s had to 
make their theories abcord with the idea that all migra- 
tion toerfe place under existing conditions of land and sea. 
Httbevto^m modes of dispersioii of specteo, genoro^ and 
famoItealiadlManlirered^ the origin of representative 

speoite^gpntei^ait»d.ft^ remained an enigma ; there 
could Ire ex^ihed only by me supposition that the locali- 
ties where they occurred presented conditions so simitar 
that they foYoured the creation of similar organisms 
which mkd to account for representation occurring te 

H 
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tbfi far more numerous cases where there is no discover* 
able simihmty of physical conditiotis, and of dieir not 
occurring in places where the conditions are similar. 
Now under the theory of modification of species after 
migration and isolation, their representation in distant 
localities is only a question of time, and changed physical 
conditions. In fact, as Mr. Darwin well sums up. all the 
leading facts of distribution are clearly explicable under 
this theory ; such as the multiplication of new forms, the 
importance of barriers in forming and separating zoo* 
lexical and botanical provinces ; the concentration of 
related species in the same area; the linking together 
under different latitudes of the inhabitants of the plains 
and mountains, of the forests, marshes, and deserts, and 
the linking of these with the extinct beings which formerly 
inhabited the same areas ; and the fact of different forms 
of life occurring in areas having nearly the same physical 
conditions/' 

If Mr. Darwin had done no more than this in the 
botanical held he would have left an indelible mark on the 
progress of botanical science. But the consideration of 
the various questions which the problem of the Origin of 
Species presented led him into other inquiries in which 
the results were scarcely less important. The key-note 
of a whole series of his writings is struck by the words 
with which the eighth chapter of the Origin of Species 
commences : — 

The view generally entertained by naturalists is that 
species, when intercrossed, have been specially endowed 
with the quality of sterility, in order to prevent the con- 
^sion of all organic forms." 

The examination of this principle necessarily obliged 
him to make a profound study of the conditions and 
limits of sterility. The results embodied in his well- 
known papers on dimorphic and trimorphic plants afforded 
an absolutely conclusive proof that sterility was not in- 
separably tied up with specific divergence. But the 
question is handled ^in the most judicial way, and when 
the reader of the chapter on hybridism arrives at the con- 
cluding words in which Mr. Darwin declares that on this 
ground there is no fundamental distinction between 
species and varieties,” he dads himself in much the same 
intellectual position as is produced by the Q.E.D. at the 
end of a geometrical demonstration. 

It was characteristic of Mr. Darwin's method to follow 
up on its own account, as completely as possible, when 
opportunity presented, any side issue which had been i 
raised apparently incidentally in other discussions. In- 
deed It was never possible to guess what amount of eri- 
dence Mr. Darwin had in reserve behind the few words 
which marked a mere step in an argument. It was this 
practice of bringing out from time to time the contents of 
his unseen Ueasure-hoase which affords some insight into 
the scientific energy of his later years, at first sight so in- 
CKplicably prolific. Many of his works published during 
that period may be properly regarded in the light of ex- 
cursuses on particular points of his great theory. The 
researches on the sexual phenomena of heterostyled 
plaota, alluded to above^ which were communicated to . 
the Linnean Society, in a series of papers ranging over 
the years x86a'8| ulclmately found their complete deve- 
lopment in th^ voluzne On the pififerent Forma of 
Flowers or Plants of the same Species/’ published in 
1877. In the same way, the statement in the Origin itf 
Species, that “the crossing of forms only slightly dif- 


ferentiated, favours the vigour aztd fertility of tbdr off** 
spring," finds its complete expansion in “The Efi^cts of 
Cross and Self- Fertilisation in the Vegetable Kingdom," 
published in 1876. 

The “ Origin of Species ” in the form in which it has 
become a classic in scientific literature was originally 
only intended as a preliminary pricis of a vast accumula- 
tion of facts and arguments which the author had col- 
lected. It was intended to be but the precursor of a 
series of works in which all the evidence was to be 
methodically set out and discussed. Of this vast under- 
taking only one, the “ Variation of Plants and Animals 
under Domestication " was ever actually published. Apart 
from its primary purpose it produced a profound impres- 
sion, especially on botanists. This was partly due to the 
undeniable force of the argument from analogy stated in 
a sentence in tlie introduction : — Man may be said to 
I have been trying an experiment on a gigantic scale ; and 
it Is an experiment which nature, during the long lapse of 
time has incessantly tried." But it was still more due to 
the unexpected use of the vast body of apparently trivial 
facts and observations which Mr. Darwin with astonish- 
ing industry had disinterred from weekly journals and 
ephemeral publications of all sorts and unexpectedly 
forced into his service. Like Moli^re's Monsieur Jour- 
dain, who was delighted to find that he had been unwit- 
tingly talking prose all his life, horticulturists who had 
unconsciously moulded plants almost at their will at the 
impulse of taste or profit were at once amazed and 
charmed to find tliat they had been doing scientific work 
and helping to establish a great theory. The criticism of 
practical men, at once most tenacious and difficult to 
meet, was disarmed ; these found themselves hoist with 
their own petard. Nor was this all. The exclusive pro- 
vince of science was in biological phenomena for ever 
broken down ; every one whose av^^tions in life had to 
do with the rearing or use of living things, found himself 
a party to the “ experiment on a gigantic scale," which 
had b^n going on ever since the human race wSthdiw 
for their own ends plants or animals from the feral attd 
brought them into the domesticated state. 

Mr. Darwin with characteristic modesty had pcnbably 
underrated the effect which the “Origin of Species" 
would have as an m^gumentative statement of his views. 
It probably tdtimately seemed to him unnecessary to 
submit to the labour of methodising the vast accumula- 
tions which he had doubtless made for the second anti 
third instalments of the detailed exposition of the evi- 
dence which he had promised. As was hinted at die 
commencement of this article, his attention was rather 
drawn away from the study of evidence already at the 
disposal of those who cared to digest and weigh it to the 
exploration of the field of nature with the new and pene- 
trating instrument of research which he had forged; 
Something too must be credited to the intense deiigh^ 
which be felt in investigating^ the phenomena of livlqg 
things. But he doubtless saw that the work to be doK^ 
was to show how morphological and physiological 
plexity found its explanation from the princqde of oatusal 
selection. This is the idea which is ever dominant. Huts 
he concludes his work on plants It bas dfttm; 

been vaguely asserted that plants are distinguiB^' ^0^:! 
animals by not having the powers of movement. It 
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rather be Bai<l that plants acquire and display this power 
only when it is of some advantage to them \ this being of 
comparatively me occurrence, as they are alhxed to the 
ground, and food is brought to them by the air and rain/ 
The diversity of the power of movement in plants natu- 
rally cxvgag^ his attention, and the last but one of his 
works^in some respects perhaps the most remarkable of 
them— was devoted to showing that these could be re- 
garded as derived from a single fundamental property. 

** AU the parts or organs of every plant while they con- 
tinue to grow . . . are continually circumnutating/ 
■Whether this masterly conception of the unity of what 
has hitherto seemed a chaos of unrelated phenomena will 
be sustained time alone will show. But no one can doubt 
the' importance of what Mr. Darwin has done in showing 
that for the future the phenomena of plant movement can 
and indeed must be studied from a single point of view. 

Along another line of work Mr. Darwin occupied him- 
self with showing what aid could be given by the principle 
of natural selection in explaining the extraordinary variety 
of detail in plant morphology. The fact that cross-fer- 
tilisation was an advantage, was the key with which, as 
indicated in the pages of the Origin of Species/' the 
bizarre complexities of orchid flowers could be unlocked. 
The detailed facts were set out in a well-known work, and 
the principle is now generally accepted with regard to ! 
dowers generally. l*he work on insectivorous plants gave 
the results of an exploration similar in its object and 
bringing under one common physiological point of view a 
variety of the most diverse and most remarkable modifica- 
tions of leaf-form. 

In the beginning of this article the attempt has already 
been made to do justice to the mark Mr. Darwin has 
left on the modem study of geographical botany (and that 
implies a corresponding influence on physio-palaeonto- 
logy). To measure the influence which he has had on 
any other branches of botany, it is sufficient to quote 
again from the “ Origin of Species” :—''Thc structure 
of each part of each species, for whatever purpose used, 
will be the sum of the many inherited changes, through 
"which that species has passed during its successive adap- 
tations to changed habits and conditions of life.” These 
words may almost be said to be the key-note of Sachs^s 
well-known text-book, which is regarded as the most autho- 
ritative modern exposition, of the facts and principles of 
plant-structure and function. And there is probably not 
a botanical class-room or work-room in the civilised 
world, where they are not the animating principle of both 
instruction and research. 

Notwithstanding the extent and variety of bis botanical 
work^ Mr. Darwin always disclaimed any right to be 
regarded as a botanist. He turned his attention to plants 
d-mbtless because they were convenient objects for study- 
ing organic phenomena in their least complicated forms ; 
and^his point of view, which if one may use the expres- 
sion without dismspect, had something of the amateur 
^b^ut it, was In itself ^ the greatest importance. For, 
from not be^, till he took up any point, familiar with 
the literature bearing on it; his Absolutely free 

any prepossession. He was never afraid of his facts 
xir iil hypothesis, however startling, which 

e^ildn ihem^ However much weight he 
as a factor in atonic 'pheno- 


mena, tradition went for nothing in studying them. In 
any one else such an attitude would have produced much 
work that was crude and rash. But Mr. Darwin— 4 f one 
may venture on language which will strike no one who 
had conversed with him as overstrained — seemed by 
gentle persuasion to have penetrated the reserve of nature 
which baffles smaller men. In other words, his long 
experience had given him a kind of instinctive insight into 
the method of attack of any biological problem, however 
unfamiliar to him, and he rigidly controlled the fertility of 
his mind in hypothetical explanations by the no less fer- 
tility of ingeniously-devised experiment. Whatever he 
touched he was sure to draw from it something that it had 
never before yielded, and he was wholly free from that 
familiarity which comes to the professed student in every 
branch of science, and blinds the mental eye to the signi- 
ficance of things which are overlooked because always 
in view. 

The simplicity of Mr. Darwin's character pervaded his 
whole method of work, Alphonse de Candolle visited 
him in 1880 and felt the impression of this. ‘^He was 
not one of those who would construct a palace to lodge a 
laboratory. I sought out the greenhouse in which so 
many admirable experiments had been made on hybrids. 
It contained nothing but a vine.’' There was no affecta- 
tion in this. Mr. Darwin provided himself with every 
resource which the methods of the day or the mechanical 
ingenuity of his sons could supply, and when it had served 
its purpose it was discarded. Nor had he any prepossession 
in favour of one kind of scientific work more than another. 
His scientific temperament was thoroughly catholic and 
sympathetic to anything which was not a mere regrinding 
of old scientific dry bones. He would show his visitors 
an EpipacHs which for years came up in the middle of a 
gravel walk with almost *83 much interest as some new 
point which he had made out on a piece of work actually 
in hand. And though he had long abandoned any active 
interest in systematic work, only a few months before his 
death he had arranged to provide funds for the prepara- 
tion of the new edition of Steudel's Nomenclator, which, 
at his earnest wish, has been projected at Kcw. 

{To be continued,) 


MASCART AND JOUBERT^S ^ELECTRICITY 
AND MAGNETISM^ 

Lemons sur Ej^ieciriciU et la Magneiisme, Par E. 
Mascart et J. Joubert. Tome I. (Paris, 1882.) 

M AN'V of our readers must already be familiar with- 
the ifelectricitd Statique” of M. Mascart. They 
will therefore turn with high expectations to the perusal 
of the ‘^Leijons sur r^lectrichd et le Magndtistpe,” of 
which he is one of the authors. On the whole they will 
not be disappointed. They will find in it all the limpid 
clearness, all the vivacity, all the elegance of presenta- 
tion, both spiritual and material, that characterise the 
best French text books ; and they will find withal none 
of the shallowness with which their grudging admirers 
have been wont to Credit them. It is a wonderful national 
gift that our Gallic neighbours have— their power of 
scientific exposition, We Britons, with a stray exception, 
are far behM ; still farther are our C^erman cousins. 
Notwithstanding undoubted kinship in language and 
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descent with the Germans, and all our well-founded 
appreciation of their excellence, we weary of their very 
virtues. One turns from their copious Grundlichkeit, as 
from the indispensable labour of life, and one finds in the 
reading of a good^French text-book a never-failing 
^leasUrg. 

Only the first volume of the Lemons is as yet before us, 
and some of our criticisms may have, on that account,' 
to be taken with allowance ; for the head, however im- 
portant, is not the whole body. We see at once that 
there is little in common between them and the Electri- 
city Statique ; the plan of the work, so far as it has gone, 
is quite different. It originated, so the preface tells us, in 
the lectures of one of the authors at the College de 
France. The first volume is general and theoretical; the 
second is to be special and practical. As to the propriety 
of such an arrangement, much depends on the class of 
students to which it is addressed. If it is meant for such 
as have already a considerable knowledge of electrical 
phenomena, and some practice in accurately conceiving 
and describing them, then the plan is good. If, on the 
other hand, the reader is supposed to be a beginner in 
electrical science, knowing nothing of the phenomena, 
but furnished merely with the requisite mathematical 
knowledge, then we do not think well of it. We prefer in 
that case, the arrangement of the “ Electricity Statique,^' 
that is, a fuller account of the phenomena upon which 
the fundamental principles rest, with a "mathematical 
treatment sufficient to prevent vagueness of impression, 
and thereafter a detailed deductive account of the con- 
sequences of the fundamental principles, and a full de- 
scription of the phenomena irrespective of their agreement 
or disagreement with theory. Assuming that we have to 
deal with a student, Who has the first element of a physi- 
cist, viz. a tolerable mathematical education, perhaps the 
greatest danger to be avoided is formalism, or blind 
swearing, In verba maestri. Nothing is more likely to 
encourage this, than hurried and hasty discussion of 
fundamental facts. Nothing in reality is gained by 
driving the learner express to the law of the inverse 
square, and then leisurely expounding its consequences. 
Far better, that we should first secure for him a thorough 
qualitative understanding of the natural phenomena ; and 
then teach him how they can be built together upon an 
abstract frame-work, whose lines they will follow, not 
necessarily with absolute coincidence. The learner must 
be taught at the very outset that analysis is the servant and 
not the master of the physicist ; and that a physical idea 
is not always simplified by clothing it in an analytical 
suit of buckram. This much as a warning to possible 
students of this volume. 

With one featuie of the plan of these Lemons we must 
express unqualified satisfaction ; that is the adoption of 
the methods of Thomson and Maxwell. At times these 
arc so closely followed that the paragraphs are little more 
than translation ; at other times considerable changes, 
duefiy in the way of simplification, are introduced. 
At the s(ame time, the authors have not scrupled to borrow 
from other source®! where good material was to be had. 
They have gone the principle of Molifere, “je prends 
mon bicn oh je le trouve ” ; and rightly, for scientific %ht 
(unlike political or theological), is not supposed to be the 
property of one sect or one country. The EnglUh reader 


Will not find much that is new, or perhaps we ifhotdd say 
not accessible to him in his own language, however much 
he may leam as to arrangement and demonstration. 
Originality apparently is not aimed at ; the authors 
put before their readers such of the modem develop- 
ment of electrical theory as they deem most impor- 
tant in themselves, or most likely to be useful to the 
physicist. Wc are of opinion that their selection on the 
whole has been judicious ; and thcTcin lies the chief merit 
of the book. It will, therefore, fill a great gap in French 
scientific literature. Possibly the second volume may 
help to fill the corresponding gap in the experimental 
part of the subject, which exists, unfortunately, in English 
as much as in French literature.^ How urgently such 
treatises arc wanted, and how ignorant one nation may be 
of what is common-place to another, is well exempufied 
by the fact that a distinguished savanl like Prof. Gausius 
lately published, both in Wiedemann's Annalen and in 
the Philosophical Magasim^ as something new and note- 
worthy, the theorem of mutual potential energy and cer- 
tain consequences therefrom, that have been familiar to 
us ever since we knew anything of electrical theory, 
some ten years or more.® 

We are thus led to notice the one serious defect of this 
treatise — the entire want of all references to original 
sources of information. These Lemons can have been 
meant only for those that contemplate a special study of 
electricity or original work of some kind bearing upon it ; 
for such learners knowledge at first hand in some degree is 
essential ; and who is to lead the scientific sheep to the 
water-springs if their responsible shepherds do not ? We 
are well aware, from bitter experience, of the drudgery in- 
volved in this part of book-making, and of the difficulty, 
with all care, of being absefiutely accurate and just ; but 
utter neglect of the duty is inexcusable. Here is a pro- 
voking instance. The reader is aware that there are two 
different ways of representing the actiem Of a mass of 
polarised molecules: — First, by a volume and a sur&ce- 
distribution of attracting centres ; second, by a surface 
distribution alone. The ffirst of these is undoubtedly due 
to Poisson. The second is continually used in German 
books, and attributed to Gauss (the first method, and 
Poisson with ii, they mostly ignore). Now MM. Mascart 
andjoubert add to the diversity by quoting the second 
method as Poisson’s. It is eertainly news to be told that 
Poisson knew of any such general theorem, and a cursory 
re-examination of his memoirs foiled to find it. Until the 
exact reference is given, we must hold our previous con- 
viction that the theorem in question was virtually firet 
given by Green in his essay on “ Electricity and Mag^ 
nctism” (Nottingham, i8a8). It was discovered inde- 
pendently by Gauss, whose statement of U (the fir;^ 
explicit one) is given in Ait. 2, ^'Intensitas Vis MagUeticiB, 
read December, 1832, to the Royal Society Of 
GfittingCn. His demonstration is given in Art. ^ M 
the " Allgemeine Lehrsatze, Again* the corbllariqe 
from Gauss’ Theorem of Mutual Potential Ene^ in 

* Tkc Gwims hav4 the AdqninhAtt IfMdW of tU ' 

Aflpe, with tfi0«i««n(acs 

tMmm tb* secood A' 

driiiiinlte, vltaiai and itrasMi, ^ > 
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63 hbsik httn origjm^y drawn by M. Bortraad ; 
buty aft »o reference is g^n, we oinnot meantime 
be ante w^hetber bis claim is any better than tbftt of 
OauftidA. 

Dfttaited analysis being clearly out of place here^ we 
condude with a few running comments on the different 
parts of the worh* The first part deals with Electro' 
staticd Fhftihoxxkena, Except that we think the introduc* 
toiy copter somewhat hurried and meagre, we commend 
the general simplicity of the arrangement. A quasi- 
physical proof of most of the general propositions con- 
cemiog electrified systems is given, and, we think, in the 
interest of the physical reader, that this is right. The 
seventh chapter of this part is especially recommended to 
the notice of our readers ; there, so faa as we know for 
the first time, Sir W. Thomson's theory of dielectrics 
finds its place in a text-book on Electrostatics ; both here 
and in the corresponding chapters on Magnetism the 
authors show a complete appreciation and mastery of this 
important step in mathematical physics. Until MaxwdPs 
treatise was written, this piece of Thomson's work had 
been apparently forgotten. It has lately been taken up 
in Germany, more especially by Helmholtz more suo» 
This neglect is no doubt to be explained by the equa] 
neglect of the ideas of Faraday, of which Thomson's 
th^ry is the mathematical embodiment. The errors one 
occasionally finds on this subject in continental text< 
books of authority are very surprising, e,£. it will be 
found stated that a small sphere of magnetic or dia. 
magnetic substance tends to move along- ike lines of 
force; the better diffusion of the true theory will surely 
tend to prevent such fundamental mistakes as this. 
The application of Thomson's theory to dielectrics is 
most interesting and important theoretically ; but great 
difficulty has been found in verifying it experimentally, 
owing to the scarcity of bodies that will insulate sufB- 
ciexktly well. Its application to magnetics has been most 
successful, as our rcstders doubtless know. 

The aectmd part treats of electric currents, stationary 
asid variable, and will probabiy be found well suited for 
the Ingher class of practical electricians ; the account of 
the tbeory of tel^raphic signalling deserves special 
mention. In Chapter 11 . of this part the authors are 
btore cautious as. to Volta's law of contact than they are 
at the end of the ftirmer part, knowing doubtless, as 
sound practiciatis, that they are on delicate ground. 

The theory of magnetism, whkh constitutes the third 
pan, suffers, as did the electrostatics, in the ibeginning, 
hoax the sui^psesaum of experimental detail. We cannot 
Uftftohcile otireelves to the ^finition given of the magnetic 
axis as the tine joining the poles of the magnet. This 
saeiis a vary aitifichd and difiSciilt way of introducing this 
fuadamaital eesnoeption ; and we do not see the advan- 
tkge ever li« ordinary method, which defines it as that 
direction which is always found parallel to a certain fixed 
variiual plane when the magiiei ioaiuipended fieely under 
t^:«iireh'»aetiftwaJetBft at a givhft^itteaiidfilaoe. We 
^so faff to see why, in memioiihig the h^^hescs ad- 
teirwtrihl magueitism^ Oabert and Blot 
ahooM hejnendoaed, and Kalley aod^aiHSeftnib^ 

Ifi (^ ihe^work j^ves as^g^ an 

as most treiM:ises we haye seen. 
0«lr pftfti^a may neie the discussion of the direct mag- 


netic action of the heavenly bodies as someihiiig fresh in 
a text-book. 

The last part of the work deals with Electro-magnetism. 
The connection between a current and the equivalent 
magnetic shell is deduced in a very ingenious (although 
we scarcely think simple) way from the law of Biot iMad 
Savart, The other method, which we prefer, is alsb 
given, in which the elementary proposition U that a plane 
circuit, whose linear dimensions are infinitely small com- 
pared with the distance of the point at which its action is 
considered may be replaced by a small magnet. A sepa- 
rate chapter is very properly given to the Methods of 
Ampere, and the authors have shown their judgment in- 
refraining from loading their pages with the various solu- 
tions of the indeterminate problem to find the elementary 
law of electrodynamic action of which we have lately had 
a superfluity. An excellent account is given of the genera] 
theory of Maxwell. The only thing we would take objection 
to is yet another meaning given to that overburdened 
word Electromotive Force; the a.}ithoxsuaeJ^orce£lt.'L'lro- 
tnoirice Totale in place of Maxwell's Vector PoienfiaL 
The deduction of the rotation of the plane of polarisation 
from Hall's phenomenon is given ; but Prof. Rowland's 
xtame is not mentioned in connection with it ; although 
we are under the impression that it was first given by him 
in the American Journal of Mathematics. 

In a supplementary chapter some examples are given 
of the application to electrical phenomena of the prin- 
ciples of Carnot. Certain of these, due to M. Lippmann, 
are ranged under the somewhat high-sounding title of the 
Conservation of Electricity. We are a little inclined to 
question the propriety of this phrase; but we are certainly 
obliged to MM. Mascart and joubert for a succinct 
account of what we axe to understand by it. 

We shall look with much interest for the second volume 
of this work, in which, among other things of interest to 
practical electricians, we are promised a discussion of the 
efficiency of electric generators and electromotors, a sub- 
ject PH which the recent experience of the authors at the 
Paris Exhibition must have well qualified them to give an 
opinion. G. C. 


OUR BOOK SHEIF 

Die Gasteropoden der Meeres^ablngerun^n der ersten und 
vwdten mioednen mediterran-siufe in dtf- Qesterreichisch 
^VngarUchen MonarefUe. Van R. Hdrnes und M. 
Auinger. Liefcruug i, a, 3. (Vienna: Hdldcr, iB 7 <t 
ififia.) 

AliiERifo^RlOUS and useful contribution to our knowledge 
of the tertiaries of middle Europe. The first-named 
author is the worthy son of a worthy sire, the late Prof. 
Hdrnes, whose work on the fossil shells of the Vienna 
Basin is so familiar to palaeontoIogUts, The total number 
of species hitherto described or noticed in the present 
pubucation is 220, including 94 new species or forms. 
Out of all this number 11 only are given as recent or 
living ; and two more may be added (viz, Nassa semisiriata 
and Columbella tortmgata of Brocchl), which inhabit the 
Mediterraneanas welfftsthe North Atlantic. These recent 
species have smvived from the Miocene epoch— a period 
of incalculably remote antiquity— without the slightest 
change. The rest may be regarded as the ol in 

the same, sense as we use euphemistically for our dead. 
Perhaps some more fossil species may be hereafter iden- 
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tiAed with living snectea when iMilseontologists wnrtc in 
unison with naturalists^ or when conchologists become 
acquainted with both kinds of species. This is a great 
desideratum ; and for want of it several eminent pal^n- 
tologists' (Nyst, Hdmes, and others) made regrettable 
mistakes in such identification, having been misled by 
names and not things. We may observe that Gastro- 
poden, instead of Gasteropoden^ is the more correct and 
usual spelling of the word. The plates, sixteen altogeth^, 
are admirably executed ; and the publication does great 
Credit to the Imperial Institute of Geology at Vienna. 

f. Gwyn Jeffreys 


LETTEJ^S TO THE EDITOR 

Editor dots not hold himself rtsponsU^U for oMnionsoxprmed 
by his correspondents. Neither can he unaertake to return^ 
or to correspond with the writers of^ rejected manuscripts. 
No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their Utters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and navel pacts.} 

The Winter of i88i-8a 

You have given bome figures about the winter of 188x^82 in 
Great Britain. It was relatively much warmer here. The mean 
temperatures and its variation from average for November, 1881, 
to April, 1 882, was ; 

Nov. Dec. Jan. Feb. Mardi. April. 

Mean 32 0 23*2 29 5 25*0 315 38*2 

Diff. from average +27 +3*1 + M'S +8 4 +8-0 +3*1 

The general character of the^c months is thus a very decided 1 
high temperature, lhat of January was the warmest on record ; 
in the 130 years’ observation. If wc take the mean of the three 
months, January, February, and March, it is also the highest on 
record, viz., 287 ; the other years in which these three months 
had the highest temperature were ; 1822, 28. i ; 1863, 2^*4 j i 
lS43» 26*9 i 1794, 26’6. The temperature of the five months, I 
November to March, viz,, 28*2 in 1881-82, was surpassed only ! 
once, in 1821-22, 29*3 ; the other years w'hen these months wa'e 
warmest are: 1842-43, 27*6; 1761-69, 27-1 ; and i8i6-27, 
26*9. 

The Neva was frozen less than four months, while on the 
average the ice lasts nearly five months (147 days), and in the 
winter of 1880-81 the river was frozen 184 days, the longest 
time on record since the observations began, that is, for about 
175 years. The date of opening of the river this year, March 30, 

U the earliest, except that of 1822 (March 18). 

The last wimer is, besides, noticeable for its deficiency of 
snow, there being scarcely ten days of fair 8lei*,jhiQg. The pre- 
cipitation of the months from November to March was i"’9 less 
than the average, that of December alone by o"'8, that is, by 
nearly two-thirds. Besides, a large part of it fell as min. On 
aocoaut of the want of snow, the rivers had not their ordinary 

S pring floods, and great quantities of timi>er, prejmred to be 
oated for the use 01 St. Petersburg, could not be moved. 

On the middle and lower Wolga, the snowfall of last winter 
was excessive, and even Taschkeot and the valley of Ferghana, 
in Central Asia (lat. 40“-43‘’), had an exceedingly cold winter, 
with permanent and deep snow. The winter was also very cold 
in Transcaucasia, the minimum tein|^rature in Novtmber, l8Sx, 
being lower than ever observed before in Tiflis. 

St. Petersburg, May 27 A. Wokikof 

The Mean Temperature of the Atmoaphere at the 
Surface of the Earth as Determined by Ohaenra- 
tiona and by Theory 

WHftM several people, not knowing eacli other, arrive at 
the aajoe results one by compilation atHd computation of 
observatioiut, the others by theory, the&e results present a good 
|>rohability ^ correctness, and the theoty involved ought to be 
of ittterUfit to science. « ; 

In Nature, vol. *xv. p, 395, 1 read— The tempekature of 
the southern hemisphere has lately been investigated by Dr. 
Hanu with the aid of reccht observations of temperatore in high j 
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southern latitudes, especially those made daring ^ Vanasitramit 
in 1874. For mean temperature of the whole atmosphemhe 
obtains I <*'4 C., and as mat of the northern bemiepoere Was 
estimated by Ferrel to be 15°'3 C., it U very probRhLe that both 
hemispheres have the same mean tempendure. Dr. Hatm, how- 
ever, abo shows that between 4O* and 45* sooth latHode, the 
soutnern hemisphere becomes warmer than the northern in the 
same latitude, and that a difference^ between the two persbts at 
least to the confines of the hypotheUcalantarotiecontinent. . , . 

In “On some Properties or the Earth,” 1880 (Wertheimer and 
Lea, publ.) occur the following passages, founded on and con- 
nected by theory alone (p. 95) 1— “ We thus find the average 
temperature of the atmosphere at the surface of the earth to oe 
20*" C., the botherms of 20^ C. having in their mean the parall^ 
of 30'’ for basis ; this figure, obtained by reasoning, is confirmed 
by isothermal maps. We will see why the 20** are lowered to 
15® ‘22 C., the true mean temperature of the atmosphere at the 
surface of the earth f* 

And on pp. 123 to 126 : “ The line of greatest heat b in the 

mean moved — .L of the sphete, or 3* 58' +4' latitude, 
2978 17s 

north of the equator. Temperature b therefore in a compressed 
or higher state in the lower latitudes of the north. ”... 

** Inside the ibotherms with the parallels 38" 58' as basis, the 
temperature of the north is in excess over that of the south. 
Ihb isotherm of the mean atmospheric temperature reaches over 
tea so far north as to embrace those seas which may be called 
the Mediterranean ... it reaches on land to 47® S® 
where the temi^roture of Genoa in 43® 51' N. lat. is 15 7 C., 
and that of Alais 44* lo' N, lat. b 15^*4 C. Beyond this iso- 
therm, or beyond the bases of 38® 58' lat,, the diflerence between 
north and i^outh decreases [which implies that the tempmture 
at the south gets gradually warmer than at the north, chiefly in 
longitudes examined by Ur. Hann], ... At the isotherms of 
i^'o66 C., of which that at the south is quite maritime, and 
almost without curving, the equilil)rium of temjjerature between 
south and north b re-established, the isotherms coincide, each 
in its mean, in both hemispheres, with their parallels or bases, 
they divide the hemispheres in proportion i : 4'78 . . . ” 

0. RBICUfiMBACU 


Sea-nhore Alluvion— the “Cheiil” 

Greater attention and speculation have been bestowed on 
this than any other of our marine Ihtoral moles, the Traosaoriens 
of various societies abounding in papers describing it, and as 
the westernmost of our south coast laches, within the Umits of 
the nsrrow heas, may well terminate a review thereof. 

Lelnnd, Camden, Lambarde, and Holinshed, all describe it, 
and how it fluctuates in duaniity dependent on the wind. Lekmd 
used the word “ Chesif ” (which became a proper name as 
applied to this particular bank) as a general term, descriptive of 
shingle banks, throughout bis work. Lilly, who wrote m lyig, 
describes it mest accurately. Hutchins calls it “Steepstone,” 
and derives its name from “Ceorl,” the Saxon for gravel. 
Gough adopts the some derivation, callii^ it “a prodigious heap 
of pebbles thrown up by the sea, beginning at Cherilton, m 
Portland, and reaching beyond Swyte, 16J miles,” 

Tbe mofet remarkable feature ie the top “full” about fifteen 
feet above the lower ones at the Portland end forming a 
seaward wall or mole, exceeding anything of the kind To 
be seen along our coasts, the land-slope of Which is fiat At 
the east end it is thirty to forty feet above high water of springs, 
gradually lowering westward, and the stones decreasing in ske. 
The land -locked tidal lake, the “ Fleet,” between it and tlw 
main, is another feature so common to these forinatioas ; It ter- 
minates opposite the valley to Abbotsbury, down wkich rime R 
small miu-stream. Between Lord ilchestei^s castle aiid the 
Abbotsbury Coastguard Station the great beadi ceaset^, the 
bight terminating in low tertiary cliSt, whi^ intercept 
top “ full,” the lower “ fulls ” eontitmbig of an average Eeignt, 
as at Deal and ehewhere ; two to three tnl^ west of Abb^ 
bury the beach is thrown up into very titarp slopes, whichi Itoto 
the fineness of the material, become very solid, aiio‘'cQatimiei to 
decrease in size and altitude, intmeepted by the dilfo at;Bttrt(to, 
and again formed into m moderate on each aide ol ihdd- 

port harbour. The great ^mtion attained by the easlim 
of this bank, where it abuts tke Iskuid pf jFortomi, 

exhibits an excepttoiml acUtiau&lion of water4iim xiMiMchd 
in the hollow of, and to thh ttpeUiHeast of the Ck«at 
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wtriidi l;itar8f with seaxneii, the iigljr name of **PeAd Man’* 
Bay,'* from an embayed veaMl cu^t in a fionth^west gale 
fteldom escaping fihlpwreck. Moro tun half a century, buk» 
Fleet wms intmoated from a la-each hi the beach, and il)e church 
washed down, and many hoa<ies in Chetiilton destroyed. 

It U said locally, that the material so finely graduated, that 
a native boatman or fisherman can tell In the darkest night the 
exact locality his boat may come ashore or be beached on, by 
pckieg up a handful of the gravel. In a south-west gale it is 
next to impossible to stand on the eastern crest, from the rain of 
pebbles projected over its summit by the breaking waves. 

The Chesil is shown with great accuracy in early manuscript 
maps, especially in a remarkable Reties of drawings collected 
by the great Cecil, welt known at the British Museum as ** Lord 
Burleigh’s Book ; ” also in drawings by Collins and Lilly, From 
these It would appear, that two or three centuries back the 
"Fleet was wider, le^ing to the inference that the beach had 
retreated landward ; but a close inspection of the bank does not 
support this conclusion, but appears to show that the surplus 
material is driven in heavy weather right over the ofcst sloping 
towards the " Fleet,” the area of whtch has been narrowed and 
reduced by this continued process. 

The gradation of material here again shows the ultimate lee- 
ward movement from west to east, due to preponderance of 
winds from the first quarter ; the altitude from three to four 
times that of the normal elevation of ordinary English beaches 
above high water ; also the upper plateau above the usual neap 
and spring "fulls” are striking features, showing its abnormal 
character. 

The largest shingle travelling to leeward and to the sum- 
mit, is illustrative of the accumulative energy of the heavier 
projectiles, and their being less acted on by the recoil than 
the smaller materials. 

Jt may he welt to notice here the soundings taken in H.M.S. 
Hea^/e, between Santa Cruz and the Falkland Islands, referred 
to the late Mr. Darwin in his work " Geological Observa- 
tions,” published in 1S76, and which he truly describes as pre- 
senting the usual phenomena in such cases. The material 
quickly and regularly decresasing in size with increased depth and 
distance from shore, under two miles out large and small pebbles 
were found intermixed. 


At 2 to 4 ... 11 to 13 ... Pebbles size of walnuts and 

smaller, 

4 to 7 ... 17 to 19 ... Do. size of hazel nuts. 

10 to II ... 23 to 35 ... ’fif" to m?, diameter. 

12 ... 30 to 40 ... diameter. 

22 to 150 ... 45 to 65 ... do. to fine sand. 

This is confirmatory of, or supported by, observations around 
our own coasts, I. B. Redman 

6, Queen Anne’s Gate, Westmiaster, S.W., June 10 


Meteor 

On Wednesday, June 7, 9.45 p.m. G.M.T., at a station 396 
yards north-west by west of the transit-circle of the observatory, 
air. W, H. Robinson’s attention was attracted by the sudden 
appearance of a fine meteor about 3“ below Mars, which parsed 
thrcHi^ a point 5® below Regulus, and, continuing its course 
ab')ut 13 '* farther, finally disappeared. Almost instantly after 
being first seen, it shone very brightly, then assumed a train of 
deta&ed luminous beads, and towarcu the end of its path burst, 
presenting on appearance similar to the bursting of a rocket. Its 
greatest bdllianey was equal to Venus, The length of the whole 
track was about 25°, and the time of visibility of the train was 
ateut five seconds. E. J. Stone 

Kidcllire Observatory, Oxford, June 8 


Eartbquaikce In Kaptee 

TBe seismographs of the Vesuvian Observatory knd of the 
Wa|to Onive^d^ have shown imneased activity the last two 
days. eulinjmated thU morning atd.47 a,m. in a distinct 
shtickaeyen asooitdsdarariob, diction ikwth to sontli> dnefiy 
nndiilM^,/bat ilevntoiy towards the andv From these facts 
FkOf. it to come frodi a distance not of 

aw proved by takgram from Ismtaia and 
ViT^l^turo In 1^0 Aimirin^ All toAy the amotmt of vapour 
lirtsb k imm abandant, askd this ^ev^nglt Is 


brilliant ; the quantity of lava flowing U increased. This i« a 
good examine on a small scale of seismic activity having its 
focus in a mountain chain affecting the neighbouring vnlcanoea. 
Naples June 6 H. ]. Johnston-Lavis 


r//£ POLYPHEMUS 

H er MAJESTY'S ship Polyphemus^ which has been 
five years under construction's now being prepared 
for ber final trials. She contains so many peculiarities of 
design and novelties of various kinds in her machinery 
and fittings that much scientific ihterest attaches to her 
performances. Her form is different from that of any other 
ship ever built. The part above water has been described 
as resembling a cylinder fioating on its side and deeply 
immersed, which is tapered at the ends to form a bow 
and stem. An idea of her appearance above water may 
be obtained by imagining such a cylinder to be flattened 
over a large portion of its area to form a deck, and to float 
at a height of 4 feet 6 inches out of water. The whole of 
the exposed part of this surface, which has great curva- 
ture near the water line, and enters the water at an angle 
of about 45 degrees, is plated over with steel armour, 
which is carried some distance below water. The curva- 
ture of the sides is continued to a depth of several feet 
below the water line, and from this point they turn sharply 
in and converge towards each other at the keel almost in 
straight lines. A cross section of the vessel is similar to 
a pegtop, which is floating in water at a depth below its 
greatest breadth, and the emersed part of which presents a 
convex surface only. Upon this form of hull an iron 
superstructure is mounted, which carries a hurricane deck 
from which the ship is worked, and to which the openings 
into the main body of the ship are carried up. Two pro- 
tected coverings are fitted on this deck, one at each end, 
which are connected with the stracture of the hull, and 
give means of communication with the interior. There 
are three revolving turrets on each side, which arc each 
armed with one of the heaviest Nordenfelt guns. This 
superstructure may all be shot away without injuring the 
vessel or impairing her powers, except as regards the use 
of the Nordenfelt guns. 

The lines of the ship are very fine, and have been deter- 
mined chiefly with a view to great speed. The armour 
plating is very light ; no heavy guns are carried ; many 
devices have been adopted to reduce the weight of the 
machinery ; and some of the main fighting qualities of 
most other men-of-war have been sacrificed, in order that 
a high speed may be realised. The speed she was de- 
signed for is 17 knots ; although with the great amount 
of horse-power ; for her size, she is intended to indicate, 
a higher speed might be expected if it is efficiently 
utilised. The offensive weapons of the Polyphemus con- 
sist of the ram and torpedo. She will carry no guns 
except six Nordenfelt machine-guns, which will each be 
carried in a projecting turret at the height of the flying 
deck. These will serve to repel boat attack ; but for 
offensive operations against powerful vessels, she will only 
be able to employ the ram and torpedoes. The successful 
use of these weapons will depend primarily upon speed. 
High speed is essential, to prevent failure in ramming \ 
and in using torpedoes under heavy gun- Arc, it is very 
important to be aole to approach an enemy quickly, and 
to get away again with all possible celerity, as the contin- 
gencies of thS mode of fighting may require. The effi- 
ciency of the Polyphemus thus being a question of speed, 
it will be understood why so many sacrifices have been 
made in order to enhance this quality. The vessel has 
been constructed as light as possible throughout, and 
saving of weight has \mn carried to a great extent. 

The hull is built of mild steel ; the frames being of 
Bessemer, and the bottom plating of Landore-Slemens 
steel. There Is a double l^om, and the hold of the 
ship is largely divided into separate watertight compart 
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mi^nts by means of bulkheads, A longitudinal bulkhead 
is dtted at the middle line ; the boilers are contained in 
foLU' separate water* tight compartments ; the engines in 
two; and the coal hunkers are aUo water-tight. 

The engines and boilers are manufactured by Messrs. 
Humphreys and Co. There are two pairs of engines 
working twin screws* They are of the horizontal com- 
pound type, the cylinders of each pair being 38 inches 
and 64 inches in diameter, and the stroke 39 inches.' 
They are intended to indicate an aggregate horse power 
of 5500, These engines are remarkable for their lightness 
and the comparatively small space they occupy. Most of 
their novel features have been adopted for the purpose of 
economising weight and space. They are almost entirely 
•of wrought iron, Whitworth steel, and gun-metal ; very 
little cast iron being used in their construction. The 
screws are three-bladed, and arc 14 feet in diameter, with 
15 feet to 17 feet pitch. The shafts arc left bare where 
they come outside the hull of the ship, and are not sur- 
rounded by tubes, as is usual in ships of the Navy. 
These tubes have been dispensed with for the purpose of 
diminishing the resistance. The boilers arc or the loco- 
motive type ; and these also were adopted in preference to 
the ordinary marine boiler, for the purpose of saving 
weight and space. They are S feet 3 inches in diameter, 
and 14 feet 4 inches in length) and work with a steam 
pressure of 120 tons per square inch. The shells are of 
steel) the fire-boxes of iron, and tubes of brass ; and they 
are similar to ordinary locomotive boilers, except that the 
tubes are shorter and the fire wells less deep. The stoke- 
holds are closed in, and forced draught is worked with, as 
in the fast torpedo boats. This is supplied by four fans, 
two of which are 4 feet and the other two 3 feet 6 inches 
in diameter. The fan engines have 9- inch cjdindcrs, and 
4^ inches stroke, and run at the rate of 900 to 1000 revo- 
lutions per minute when working at full speed. 

The trials of the machinery have, so far, not been suc- 
•obssful, chiefly on account of difficulties with the boilers. 
During the first series of trials, on March 2, 4, and 6 last, 
nothing could be done on account of pwriming. The 
peatest speed realised was 10 to 12 knots, when the 
boilers primed so badly that a stop had to be come to. 
On March 31 there was another trial, the last down to 
the present time, when the difficulties of priming were 
mainly got over. The indicated horse-power on that 
occasion Was about 5 ocx>, and the sq^ecd a little over 17 
knots. The air-pressure in the stoke-holds, which gave 
the forced draught, was equivalent \o 5 inches of water. 
On this occasion the boilw- tubes leaked very badly, so 
that the full power could not be realised. The primmg 
was due to oil from the engines getting into the boilers, 
and this now appears to be remedies In the torpedo 
boats that are fitted with locomotive boilers, the same 
difficulty arises, and oil ia not used at all in the cylinders, 
dr only very s^xingly. The leaking of the tubes is a 
more serious difficuUy to get over, although in the Pafy- 
phemm the arrangcraents appear to admit 6f improve- 
ment. For instance, solid iron stays were fitted m the 
midst of the brass tubes ; and it must be obvious that the 
unequal rate of expansion of the stays and tubes when 
boated to a high temperature must have considerably 
Strained the tube plates. These stays are now being 
removed, and new tubes are being fitted throu^out, the 
ends of which are to be screwed into the tube [dates. 

Thla difficulty of leaky tubes is not peculiar to the 
P^fyphmu^* Messrs. Thomycroft are in the same posi- 
tion with a large number torpedo boats they have 
cosntpleted for the British Government, and which are 
undergoiftg a sitnUar ordeal of testing by the Admiralty 
cngineeni. These boilers cannot be got to stand satla- 
factojfUy^ and 4 number of experiments have jost been 
cwnM oat at Fortsmbuth upon tubes fitted in various 
ways in a totpodo boat boiler, which, it is hoped, will 
show how the present defects can be remedied. Loco* 


motive boilers are not adapted for working contihnonsly 
at a high rate, and for steaming at full impend over long 
distances. The strain put upon the boiler, and the work 
attempted to be got out of it, is too great under these 
circumstances. What is being done in the Polyphemus 
and in the torpedo boats, is to get the advantage of the 
lightness of this type of boilers ; and only to i^ess them 
up to their full power for comparatively short times when 
required in an emergency. 

ihe armour plating is of steel ; and here again wo find 
an attempt to combine groat defensive power with ex- 
treme lightness. It extends over the whole of the above 
water- portion of the hull, and for a short distance below 
the water-line. There are first two half-inch thicknesses 
of Landore- Siemens steel, upon which are placed plates 
of Whitworth fluid-compressed steel, one inch thick. 
Outside of this is another layer of hard Whitworth steel, 
one inch thick, which is tested to a strain of sixty*eight 
tons per square inch. This outer layer is fitted in small 
plates or scales ten inches square, secured with coned 
steel screw bolts, one at the centre of each of the plates, 
and one at each of the corners. Along the middle of the 
turtle-back deck these scales are omitted, and the armour 
is there only 2 inches thick. The bases of the trunks 
from the hatchways to the flying deck are protected by a 
glacis of 6-inch steel armour to a height of 3 feet 6 inches 
above the deck ; and the front of the foremost trunk is 
plated to a height of about 5 feet above the flying deck, 
with 8 inches of steel-faced armour, which gives protec* 
tion to the pilot tower. 

The armament^ as has been stated, merely consists of six 
Nordeiifclt machine-guns, which are each mounted in a re- 
volving turret that projects from Uie side of the flying deck. 
The fighting weapons she possesses are the ram and torpe- 
does. The former is very long and strongly constructed. 
It is, however, interfered with by a tube for ejecting torpe- 
does right ahead, which is fixed in the centre of the ram. 
This seems a doubtful expedient to adopt, and to en- 
danger to some extent both the rani and the torpedo-tube, 
The bow has been made so as to protect this tube as 
much as possible. The torpedo armament consists of 
the tube referred to for ejecting torpedoes right ahead, 
and of two tubes on each side, also placed under water, 
in a compartment at the fore side of the boiler-rooms. In 
this torpedo compartment one tube on each side is fixed 
right abeam, and the other in the directiofi of about 20 
degrees at the fore side of the beam- There Is only moans 
of firing one torpedo end on, the other four tubes being 
on the broadside. It is questionable as to the merits m 
this arrangement, considering that the end-on position 
will be the one for attacking from in the Polyphemus^ for 
the purpose of using the ram, and also to etiable the 
greatest possible resrstance to be got out of hfft thin 
armour. Independent air-compressing machinery fw 
the torpedoes is carried in each of the torpedo-chambers, 
in which also a number of torpedoes will be carried 
ready for use. 

The height of the hull proper above the water line is, 
as we have said, 4 feet 6 inches. It is ki^t low to reduce 
the chances of penetration ; but to furnish nune buoyaney 
than this small freeboard give^ a strange device has bean 
adopted. At the keel of the ship a deep rectmgulBixmmH 
is made in which about 300 tons of iron ballast is carried. 
This ballast is so fixed that k can be let go at pleasure^ 
and the ship lightened accordingly. The draught ana 
trim may thus be regulated to some extent should the 
ship be injured in action. If the wh<de of bdket is 
let go it will lighten her about t4.ltM^es. 

As manceuvring ^wer is ui^grisat to suchst 

vesaelas the to 

it by means of bow rudd^ tm of the 
balaficed form, are idaoed <me on each him 

the bow torpedo tsxbt^ They can be ffiwwii up iiMfb 
tores in^e the hull when not required lor aitd 



15, iS8a" 


NATURE 


153 


woryn^ th6y may be coupled up with the engiue working 
thu sleru ruddur, and all t\me rudders together. 

The dead wood has been cut away aft to a large extent in 
ori^to reduoe ^be resistance to turning. 


DOUBLE STARS 

C OME stars when looked at in a telescope are seen 
^ really to consist of two stars so near together that 
the xiafced eye is not able to distin^ish them, but sees 
them as a single star.' The knowledge of some of those 
Greets may be presumed to be almost as old as the 
telescope. In fact Hevel remarked some of them in the 
middle of the seventeenth centurvi but no attentton was 
paid to them, as it was thought that they were really far 
asunder in space, and merely appeared close together in 
the heavens, because they were nearly in the same visual 
ray. It thus escaped notice that one star frequently 
moves round the other, and Lambert, as late as lydit 
founded his opinion that those fixed stars that appear 
near otJiers, were in no physical connection with them, 
upon this absence of relative motion, because, as be says 
in bis ** Cosmologische Briefe,'* If they do not move round 
each other, and still gravitate towards each other, they 
must long ago have collapsed. But a few years after the 
Rev. John Michel! applied the rules of the calculation of 
probabilities to the stars in the Pleiades, and showed that 
It was exceedingly imptobable that these stars could 
appear so near together, if their proximity was the result 
of a random scattering of the stars over the heavens, and 
he showed that among 40,000 stars, one could expect to 
find only one pair within twelve seconds of arc of each 
other, and none nearer. These speculations were, how- 
ever wholly conjectural, as long as no proper observations 
were available, and it was therefore to the purpose when 
the highly merited lesuii, Christian Mayer, of the obser- 
vatory at Mannheim, founded by the Elector of Pfalz, 
commenced to search for, and systematically to observe, 
double stars. But he met with no support from his con- 
temporaries, and had to defend his opinions in several 

olemical pamphlets. His instrument, a mural quadrant 

y Bird, was scarcely sufficient for the purpose, and his 
opinion, that, ''satellites of the brighter fixed stars were 
found at a distance of as much as three degrees, was cer^ 
taiidy wrong in the instances he adduced, though M&dler 
has Shown that stars as far asunder may possibly be phy- 
sician^ connected.® We must, therefore, consider William 
H^neebel to be the first who i5ro\'«d the existence of 
dottle Stars. This he did by aid of microinetric mci- 
aures,* ^ich he originally had made with the view of 

‘ Mimt aud Alcor, the test-siai:," in tht great bear, iireeent to the naked 
^ye very much Ute name aepea'-tince at a double star doet, when seen in a 
tekstope. Their dhuanoe {k about a lunar radius. It U sometime# said that 
diatanhea lets tbai> five minutoB aw not visible to die eye, but wlien wearing 
g1]p,isoi I wt « Lyrs, the dl^itanco of whom component U less than four 
muintw, double. 

° Itmm rvideMly Chr. Mayerk opimm that the smaller star shoae in 
rofhwttcd light. The term ** double star ” had been applied by previous 
obnmta, who nute dreaint that thn« stars would become so interesting. 

s'lt ioav ba as w«U to axpUin in a few words the inatruaient with which 
and! iMkittte am liMaaurad. It is called a microiucter, and forms 

the eya^iece vf a large telescope. U is well known chat in the focitA of the 
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the idetobk^Marafm Hms «eaiiireai& leivoliiciaas or ftaodons of a — 
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finding the parallax of fiiMe^d stars, similar obaervations 
having previously been attempted by the Rev. Roget Loog, 
of Pembroke College^ Cambridge, who, however, bad not 
been very succeasfuL 

Herschel commenced micrometric me^isures in 1776, 
when be observed & Oritmis. In 1779 he began syste- 
matically to search for and measure double stars, and as 
early as 1782 he laid his first "Catalogue of Double 
Stars” bemre the Royal Society. It contained 269 ob- 
jects, but few of which had been observed by Chr. Mayer. 
Subsequently he published other catalogues, which, how- 
ever, contain many stars more than 32" asunder, which 
are not now considered as double stars proper ; but of the 
latter Herschel discovered between four and five hundred. 

measured double stars micrometrkally up to 1785, and 
again for some years after 1790. The measures slewed 
some discrepancies, but it was impossible decide 
whether the relative motion of the components— for 
changed their position some of them evidently had — was 
rectilinear or otherwise, and whether it in some cases per- 
haps arose from the proper motton of one star. However, 
nkeady in 1794 Herschel explained how they must move 
in curved paths on account of their mutual gravitation, and 
in 1803 appeared that famous " account of the changes 
that have nappened during the last twenty-five years in 
the relative situation of double stars,” in which he, from 
actual measures, proved this to be a fact. But Conti- 
nental astronomers were nevertheless slow to give in to so 




novel and startling a revelation. In France even Laktnde 
openly expressed his want of faith in the-se disclosures, 
notwithstanding his high regard Herschei's mesits in 
other respects.— At the end of hh active career Herschel 
had the pleasure to see his son Jiahn Herschel take nip 
this subject with fervour. South, the friend of this 
illustrious astronomer, joined him in this work, and ob- 
tained thus a place in tbe sciendUc world, to which his 
own merits, only for this connection would scarcely have 
entitled hbn. j . Herschel went in 1834 to tbe Cape ^ 
Good Hope, where ht dtsoovefiod and made some mea- 
sures of above two thousand double stars on tbe southern 
sky with his 30 ^eet refiecting telescope. He continued 
to take an active interest in these stars till hU death in 
1871, when he left behind unfinished manuscripis that 
showed that he had been engaged on a general catolt^ue 
of double stars and the observations made of them^ It 
contained about to,ooo entries. 

Meantime Struve in Russia had oemmeneed a series of 
donble^star meesitres, which is even now unsorpassed, as 
well with regard to ^extent as to cowsistaftcy; In 1834 he 
received a rsfifactor, mounted equacoriahy, from 

Fraunhofer of Muncichi and with this mi^nlfifcent in&tm- 

othttr. We r«<iMice to know nko in Whnt direction it is silusud. For iht« 
p the 'piotn otf vOddi'ilit ttiofomttUic xorirwoinddit: wl»e «k« ibnd tin 
be I«v0lv«d,n^ tlw Dunllnl to the line j<.iiungth«ct»crafr or 

the two Stan. The nngk Is ret^ on on a circtu in hrm cotmcciion with the 
tube. Thin, tbe jk> called of poekion is counted froin the hue coo- 
nectiSg dtie Briitdtpkl etar ilfiih the ^i». Fr^ north v>‘ mund th^augh «Mt 
po% tio‘, and ttyar (•<* fHg^ «). This circle is ad^imed ^ sOd^- 
the swn i« |h*k mly to tun eaet to weftcOhMi^WiMn. ' 
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ment h« worked indefatigably for thirteen years, making 
above lo,ooo measures ; and it may be said that by this 
telescope tbc genius of its maker carried the palm on be- 
half of refractors in measuring minute ^antities in the 
sky, while the rejectors stepped into the background, and 
were subseqnently preferred only in cases where the 
definition is of less consequence than light-grasping 
power,' Struve not only made measures — thanks to 
Fraunhofers excellent micrometer and his skill in 
handling it — more accurate than had been possible up to 
that time, but he also catalogued about 3000 double stars 
between the pole and fifteen degrees southern declination. 
Ho had their places exactly determined with Erters 
meridian ^circle, and these observations, compared with 
those of later date, have in many cases established the 
fact that the proper motion was common for two stars, 
that revolved so slowly that no change in their relative 
position had been discovered by aid of the micrometer. 
Thus their physical connection is then established, but 
indeed ** optical double stars ” are so uncommon witbin 
the limits here considered, that the discovery of an 
optical couple is almost a greater curiosity. In such a 
case the micrometric measures serve to accurately fix the 
amount of the proper motion of one star, the other being , 
generally so distant that it appears stationary, as well as 
to ascertain the parallax of the nearer star if perceptible. 
Struve also every night carefully noted the magnituae and 
colour of the stars he observed, and divided them into 
Lucida and reliquety according to whether the smallest 
star is above or below the eighth magnitude. According 
to their mutual distance, he divided them into eight 
classes, as follows: — 


I. Distances from 


II 


II. 

in. 

IV. 


If 

I* 

II 


0 to I 

1 to 2 

2 to 4 
4 to 8 


Class V. Distance*; from S to 12 
„ VT. ,, 12 to 16 

„ vn. „ 16 to 24 

„vin. „ 24 to 32 


Stnivc^s principal works are : “ Stellarum duplicium ct 
mtfitiplicium mensurse micrometricae per magnum Fraun- 
hofer! tubum annis a 1824 ad 1837 in Specula Dorpatensi 
institutse,'* and Stellarum i fixarum imprimis composi- 
tarum positiones mediae deductae ex observationibus 
meridianis a 1832 ad 1843 in Specula Dorpatensi 
institutis,'* 

Though Struve achieved his main results after the 
arrival of Fraunhofer's refractor, he had made double- 
star observations as early as 1814, but his apparatus were 
then so deficient, that be had to try to make use of dif- 
ferences of right ascension observed with a small transit 
instrument, an attempt that, in spite of bis experience as 
an observer, could not but prove a failure. His observa- 
tions were subi»equentlv continued, under his direction, 
by his son, who, with the I4j-inch refractor at Pulkowa, 
discovered about 500 additional objects. He has made 
about 7000 measures during the last forty years, and thus 
we are in possession of observations continued during 
about seventy years by the Struves, after the same 
methods. 

Meantime, similar investigations had made consider- 
able progress elsewhere. In England, the subject was 
taken upT>y the Rev. W. R. Dawes, who, taking mto con- 
sideration the smallness of his means, achieved more 
than any contemporary observer. He is justly couMdered 
one of the most distinguished of those amateur astrono- 
mers, to whom British science is so much indebted. He 
made about 2000 measures in all. Subsequently, Baron 
Dembowski, in Italy, commenced micrometric observa- 
tions of double stars, and though the means originally at 

} Th^ dtawkkn of an imas« **»> in a turgcreflvctr.r is inferior to that in ft 
tmAUor cn account of tb«0reat«r mfluence cf any doftet In 

grinding tbc cutmcc Of n mhtoT, and becau c. whtit the aperture it Urger, 
the iny$ oF Ugbt fiWb the thivugb so much Icrger a 

lion of tbc atomndiciv, jtbc iirogubuities wid motioiM in whteb ivodct tb« 
ttaawftdy end bniUy 
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his disposal would have been wholly inadequate in other 
hands, the accuracy of his measures was about as great 
as that attained at more richly-furnished observatories. 
Pushed on by his success, he acquired larger and better 
Instruments from Fraunhofer’s successor at Munich, and 
entered upon a scries of observations, in which he greatly 
surpassed the accuracy of other observers. It is there- 
fore to be regretted that the mass of observations be 
accumulated during a quarter of a century, has not yet 
been more than partly laid before the public. Investiga- 
tors were, however, expecting a volume that would com- 
pletely embody Dembowskrs work, when the mournful 
news of his death in January, iSSr, spread over Europe* 
Compared to his observations, those made ^ Sir W. 
Herscbel appear to be as rude as observations made 
before the invention of the telescope, compared to those 
of the nineteenth century. 

It was in the course of the researches carried on by the 
latter observers, that circumstances came to light vmich 
have proved to be of the utmost importance. I allude 
to the existence of systematic errors. Already Struve 
found that he measured angles of position diflferently, 
when he inclined his head to either side, and he found 
that in any case, his distances were different from those 
given by other observers. He did not, however, follow 
up this remark, but merely kept bis head straight while 
observing, and with regard to the distances he did not 
see how bis own results could deviate from the truth ; but 
his son, though he is in possession of such a ^eat re- 
fractor, has been found to measure double stars altogether 
erroneously. This he has remedied by observing artificial 
double stars (white ivory disks on a black ground), and 
after applying the corrections thus ascertained to his 
I measures on the sky, the accuracy of his results has been 
sensibly increased, though of course the circumstances 
attendant on such operations are very different from those 
under which astronomical observations are made during 
the night, the artificial double stars are always seen 
near the horizon and are stationary, while the stars are 
ever moving, and have to be followed by aid pf a more or 
less deficient clockwork driving the telescope. Dawes 
also, found systematic errors in his measures. He tried 
to do away with them by slightly inclining bis head when 
the stars were nearly in a vertical, and by the use of 
a prism, fixed before the eyepiece, to make them appear 
vertical, when the line joining their centres formed a great 
angle with the vertical. He says, in the introduction ta 
his ob ervations, that no one about to draw a straight 
line with a ruler would lay this crooked on the table; one 
prefers to lay it parallel to the line joining the two eyes- 
It is in fact most agreeable to measure a double star 
when the components are either nearly vertical or nearly 
horizontal. Dembowski’s observations seem free from 
systematic errors, but with praiseworthy diligence he had 
thought fit to subject this circumstance to a minute 
scrutiny. To this end he was observing circumpolar 
double stars of different classes in every hour angle round 
the pole, as these errors have been found to depend upon 
not only the angle the Hne joining the stars makes 
the line joining the eyes of the observer, but 
on their mutual distance, and as the error diminishes 
quickly as this increases, it is recommended to u«e 
always the highest magnifying power which the state 
of the atmosphere and< the quality of the object-f^asa 
will allow. 

Space would not allow me to refer to all the eetro- 
nomers, who at one time or another have paid attention 
to the subject, or to discuss the relative value of ibek 
woi^k. Father Secebi made some good measures in ltaly» 
Dttner, tn Sweden, has pidiUshea about 3000 vaJuam^. 
observations, and Gledhill, in Hiidifiix, has alto 
fully taken up this work. In spite of the skies of 
naught, that clear so seldom and eo irreguhirk, 1 asm 
tried to do my best, but 1 have hot snOceeded In 
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more than 1000 observatbas up to thb. Lattetly, this 
l^ancb of science has rnade distinct advances in Ame- 
rica) where Burnham has made excellent use of the 
ffigaptic refractors, which are made by Alvan Chrk of I 
Boston. He has discovered a number of important 
double stars, the components of which cannot be sepa- 
rated at all in older tebicopes.^ 

In 1B78 the French astronomer Flattunarion, who is so 
favourably known from his eveeUent popular treatises, 
published his Catalt^ue des £toiles doubles et multiples 
en Mouvement relatif certain, comprenant toutes les 
Observations faites sur chaque ^uple depuis sa d^cou- 
verte, ct les rdsultats conclu5 de Etude des mouvements,” 
a work that is highly valued by double-star investi- 
gators, but private observers will do well in con suit! 
also Messrs. Crossley, GledhiU, and Wilson’s “ Hand- 
book of double- Stars/' with its “ Supplemenu*’ 

As remarked above Herschel found that changes had 
taken place in several systems of double-stars, and in 
1836 Struve was able to give a list of a hundred systems, 
where the components appeared to revolve i but on 
account of the difficulty of the measures, it was not easy 
to decide whether this was owing to actual motion of the 
star or in some cases to divergences of the observations. 
But he proved beyond dispute in about half the cases 
that the companion had revolved, and Madler, who was 
one of the most indefatigable double- star observers, as 
well as the most prominent calculator, raised this number 
to several hundreds. His work, “ Tabula generalis 
stellarum duplicium indicationcm motus gyratorii ex- 
hibentium/’ was published in 1849, and contains 650 
entries, but many of thcaC were mere surmises, and have 
not been corroborated by subsequent research. 

If the observations were absolutely free from errors, it 
would be an easy task to investigate the path of the com- 
panion, but in addition to the imperfection of every 
observed position, we have as explained above to guard 
against systematic differences between the different ob- 
servers. In lon^ series of observations of quickly 
revolving stars, this gives occasion to endless discussion. 
We draw, for instance, a powerful aid in discerning sys- 
tematic errors, from Kepler's law, that the areas described 
by the radius vector are proportional to the intervals of 
time ; but he would be a bold man, who in the present 
state of our knowledge, would affirm that all binary stars 
have been proved to revolve according to this law in 
elliptic orbits, in the focus of which the main star is 
situated,® or would condemn all observations that couid 
not be made to fit into such an hypothesis. But though 
this assumption U a mere hypothesis, and may remain so 
fora to come, we have nothing else to guide 

us. In &ct cannot calculate an orbit at all except by 
aid of these taws.^ W. Doberck 

(To he continued ^ ) 


X Th« difficulty of Mmrating cltwe double «tant rehderii thont fit usu for 


A third auh cU«a ^'delicato *' doub^ icars. 
qr.wdiw in .oom]p«hioa is « nunute compared to the main !iUr, as 

to rMuirea huth devree^ t^iOal power to perceive it, hes been added by 
Sir John HowcHal, out U deserves ti bo ftmarWed tiuU iho appcAtance of 
«uen oldocts dtn^ds wlto as much upoa tho state of tne atmoiphere. The 
camiMm'Jh of Sirhi*, fjur inotanco. has boon rsi>efuedly seen in 4 dfteh re- 
fractors under estcoptttmallr faviHirable cireurnstanoes. though In a great 
Utitu l6, A large aperture is tHoreA)N no| always an advantage^ The situation 
of ^ ^bsorvalory lopf nwoh greater Importaace, Pineal Smyth has the merit 
w™i***^ ttMil th^ point. The Lick Observatory, atot 

fkHiQrdedon Mount Hammon, Calitonia, wUl ofl^ unusual advantages. 
m. Du^m has there already discoyeiad aome dffficidt double stara with a 
mjiwtawKppe. 

* teh revolve, of course, round thok totimHa centre of gravity, but 
to sea that the ;v/o/rWno«id4n of the two stars is il the *a<iwi then 
^ifontyovretolved. If the^chaiigM tn tbeAbs^lufce jdaeeof one of the 



T/IE AfAEIANNE JVOET/f G A LLEEV OF PAINT- 
INGS OF " PLANTS AND THEIR HOMESi* 
ROYAL GARDENS, KEW 

M any readers of Nature are doubtless awar6 that 
the large collection of beautiful and instructive 
pictures of dowers painted in various countries by Miss 
Marianne North, is now, through the noble generosity of 
this lady, the property of the nation. The collection is in 
a handsome building speciallv erected in Kew Gardens 
for the purpose, at Mias North’s expense, and from 
designs given by Mr. Jam^s Ferguson, F.R.S. Last week 
the gallery was opened without any ceremony whatever, 
and henceforward it will be open and free to the public 
at the same times ani hours as the museums and other 
buildings in the Gardens. 

Now that this is an accomplished fact, a few words 
respecting the history and the principal features of the 
collection may be useful. ImpelUd by a love of nature, 
Miss North has spent many years travelling fron country 
to country, and palatine the most striking scenes and 
objects that came under her observation ; and from 
time to time some of these paintings have been exhibitei 
in London. The more Miss North travelled and painted, 
the more the desire to travel ani paint seems to ha\^ 
grown ; the result being a large collectiou of pictures. 
Then arose the question, what should be done with them ? 
and happily in this Miss North was influenced by 
the kindly feeling that she would like other less fortunate 
persons to see and enjoy what she herself htd seen and 
enjoyed so much. This idea once conceived, the warm- 
hearted artist and traveller set to work more assiduou dy 
than before, in order to carry it into effect, even visiting 
Australia and New Zealand, for the purpose of painting 
the vegetation of that region. In a country where the 
love of flowers is general from the poorest to the richest, 
such a gift as that now offered to the public will assuredly 
be fully appreciated. 

The collection is designated in the title of the catalogue 
as paintings of “ plants and their homes," and this title 
is juitified by the fact, that in nearly aU the pictures, 
plants have supplied the motive, the other objects repre- 
sented being accessories. Altogether there are upwards 
of six hundred pictures, representing ve^tation in nearly 
all temperate and tropical parts of the world except 
Europe and Africa, unless we regard Tencriffe as belong- 
ing to the latter country. A descriptive catalogue, com- 
piled by the writer of this notice, and published at Mist 
North’s expense, contains not only the titles of the pic- 
tures, but aho short notes concerning the life-history, 
products, &c., of the plants painted, inserted with the 
intention of making it as instructive as possible to those 
who know least of such things. There are representa- 
tions probably of not less than a thousand species, and 
these include members of nearly every natural order in 
the vegetable kingdom. The fruit and other useful plants 
of the different countries are numerous ; and associated 
with them are many of the most ornamental and most 
striking wild and cultivated plants. In dealing with trees 
and Slmbs, the artist has usually painted a flower-bearing 
or fruit-bearing branch, or both, in front, and given the 
habit of tree or shrub in a landscape beMnX With- 
out being botdnkal> the paintings of the plants are 
so thoroughly aaturalistic, that a oounist has little dif- 
ficulty indetemuniag such as are not known to him 
by sights In so far as regards its prominent features 
and peculiar types, the Australian flora is more com- 
pletely pohraj^ than any . other, about seventy-five 
pictures being devoted to this, region. Miss North 
visited Queensland, New South Wales, Victoria, Tas- 
mania, South Australia, and West Australia ; and from 
each of these colonies she brought home paintings of a 
large nuthber of the most striking and characteristic 
plants. Thus of Eucalyptus there are portraits of 
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an^gdalina^ calpphyila, coloss€<i^ ccrdtita^ ficifolia^ glcbu^ 
IttrapH^y luoti soreml oditrft ; of oth«r characteristic 
Mj^aceae^ the ^era CaUhtetnon, Syncarpia, Agonis, 
Melaleucdf Beaufortia, aiid Leptospermuiti ; of LegumU 
nosae^ Acacia, GomjidlLoLotMuni, Ketmedya, ClianiJha^, 
Pla4i[]ohium> &c ; of Epacridee, Leucopogon, RU^hea, 
RpaGi^lJ«mthe,aadStypb«lta; of Proteaceae, Baxiksia, 
GreviUak Xylomeiatit, Haieea, Loxnbertia, Maca- 

damia, St^ophila, ; of genera belonging to other, 
natontl ordirsjr taking them in the order they occur in the 
picturea; Phylloclat^ Doryphora, Ca&uaxina, Phnelea, 
I^osUnthem, BUIardiera^ExocamiiSr Auigeoanthus, 
thonima, Kingia, Ccplialotus, Cheiranthera, Xantho&ia^ 
Leschenanitia, Stylldiumi Johnsonia^Trichinium, Isfitoma, 
BybKs, Actinotus, Nuytsia, Doryanthes, Fusanus, ComC'* 
spermum, &c., &c. in conclusion 1 may state that there is 
a complete index to the catalogue, so that it is possible to 
ascertain what plants arc figured by reference thereto. 

W. Boiting Hemslev 


AN ELECTRIC RAILWAY 

T he following account of the electric rwlwny of Brculh 
en<*Auge is taken from an ^ieJe by M. Gaston 
Tissandter in our Contemporary, N^Uurt, The subject 
of’ electric wrilways, which has recently claimed puidic 
attention ; and the recent canstruedon on a commercial 
scide of 8 practical electric ra^way in the department of 



kcocRotiv^, Mrhh dymmo eleetric mvtor And driving^e^' 

Calvades in Frasice derives additional mterest ^xn the 
fact that te inetivc ptme ip, in this Hnstanoe, furnished 
by ckctricjeecttmulators. We propose to give a general 
description of the butwiUdrst bnedy state the 

object fer which the line bas been constructed. 


The iinen-bleaching estabhsiimient of Paul Dachease^ 
Foumet Uaituaiedat Le Breulhen^Auge^ aiid is a ^rge 
concern to which most of the linen fohrfos niaxittfacUtx^ 
at Lisieux ate sent to be bleached. The comply pro* 
ee«s of bleaching; consists in successively exposing the 
linen pieces first to the actifitn of chlorine, then to alka- 
line baths, lastly to the sun's ray& The last epnratlon is 
of course conducted out of doors by layfog opt the hnen 
In the open meadows. Each Lpgth of Tineh meaaures 
shout 100 metres, and the estahli^ment boasts Uibleach- 
ing. ground of 15 hectares (57 acres). The opecatioa of 
taki^ up the pieces is laborious, necessUalmg sevdral 
worifiineni 

M. Clovis Dtipay,.en^neer-in‘elucf of the works, pro- 
posed a mechamcaJ device for picking up the lmcn.pieces 
by the aid of a railway which carried the rtqpiste 



Pie. m—Vn tmaa •ctBaHilMHKii».llw (aSar> 


I ttSKhantsm. But a tsilnnf woApxi tw a steatn'.«mlise 
[ touU not he tolerated is 4 iiMfr>ks(dMiiir M^Skt-thA saMke 
prodweed by the b«nviBt|: foot end the «dtes jpnjpcted 
Botn the liuBitel wtwld ^y bavne «dih die Itaen taw ent 
beside the line. M. Dtqmy t h erefore detemined (etaoild 
an eleetitc railway fh, constntetion of. ithkfo is 1 »w 
finished, and which wodwriesy satisfacted^. 

Hie electric railway of Le Biis«ili«n^uge peuev the 
end of each of the many plots , upon whi^ tw ItaMh is 
fold out, there being a piece of atraigfat line ,0»«MMiwe'in 
length, and twenty*one branch Hues. The totid Inifdt is 
3040 metres. Thershs at« «f the narrow gauge it ofS 
metre (» f^ yj inches). 

The train is ttaiven by a foeomotive ihown in iFIg. i* 
the driving machinery hebg « Siemeite’ dynuBe.<iMWU|(f : 
machine working as a meter. Thc.tawieiitt'teifoi^'Ae ', 
motor are supplied from a batteiy of Famre aecsmdMFt ' 
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cosAwm^ iu a l^mdoirr depict^ in Fig. 2, Thn 

train, starts from ttko factory with the wagoos empty. 

the hkacki-fielcLit sn^s. By the movement of 
a hatter the motor is thrown into gear with a act of 


windlass rollers employed to wind up the linen. Passing 
between these roliers the linen ascends to another roller 
in the top of the car, which covers the machinery, where 
it passes to a workmen, who packs it in folds in a little 



F(c 3^— •Hauling tii the bleached Unen. 


truck 0). Pretobly all the linen pieces laid out 
ujpon thepotef neighbouring geeund, are united to one 
another by thidrcn^ so thaia aingle workman can pick 
xtpsooomelree e£ linen in thkty msMites^aA operathm 


usually requiring eleven hours to perform. Fig. 4 shows 
the train of little trucks returning loaded with 10,000 
metres of linen. Having thus described the general system, 
it will be convenient to examine the details. 



Fio. 4;.-^The rtftum the cbetric min from the gvoimat 


]theip<^r, or iocombtive (Fig. 1) consiats, as we have 
w^'Oi^Simetts'4yn0*no capal^ reamed at 

very tte motion 

wy a dhiim^amig in the proportion of i 


to 9* A lever handle (eee F'm . ; and s) controls the 
machine. As in 3 Fig, 5, m a vertical position the 
brake is op, sdid no e(ectn<^ action is taking place. By 
lowering the fever, contact is made, OnaUlng the electric 
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current to flow, A “ rheostat-chain/' the inventidn of 
Reynier, who in 188 x applied a similar device to a sewing 
machine driven by electricity at the Paris Expositioni is 
thereby stretched* As its tension increases, there is 
better contact electrically between its links, and with this 
better contact the electric resistance diminishes ; the 
flow of current and consequently the speed of the engine, 
is therefore increased* By moving the lever in one 
direction or the other, the speed of the train may therefore 
be varied at will When the jever is put back to its posi- 
tion of rest, it not only breaks contact, but also puts on 
the brake* To reverse the motion of the train, there is a 
second lever, which shifts the brushes of the dynamo. A 
third lever sets the wheels of the dynamo in gearing 
either with the axle of the locomotive, or with the hauling 
machinery previously mentioned. 

The tenaer (Fig. 2^ attached to the locomotive holds 
the accumulators, which are of the type constructed by 
M* Reynier, consistir^ of two lead plates covered with 
red lead, and wrapped in felt or serge, rolled together in 
a spiral, placed in dilute acid in a stoneware Jar. These 
cells are arranged (Fig* 2) in three tiers in baskets, each 
basket holding six cells. On each shelf are four baskets, 
except on the uppermost, which* holds two only. The 
sixty accumulators weigh 500 kilogrammes (half a ton). 



Fig. s.—l'h* Haninsw^ear, with chain rheostat.^ 

The total weight of the locon\otive is leS^than ^ ton, 
that of the tender 700 kilos. (1543 lbs.), and that of each 
loaded truck 800 kilos. (1763 lbs.). With the workmen 
and six passengers, the total weight of the train is 6400 
kilogrammes (about 6J tons). The accumulator cells are 
charged at the factory by the current of a Gramme 
machine, which has been used since 1879 to light the 
establishment by eleven Reynier lamps. The power 
available in the works is 6o-horse* Only 3 horse-power 
is, however, required during the charging of the cells, 
which takes from five to eight hours. 

In the top of the tender is a switch, by means of which 
the accumulators can be used in rotation^ beginning with 
a minimum of twenty 'four, and increasing successively 
by siges up to sijtty cells. 

This railway has worked since March last with results 
advantageous in every way* The speed of the train 
attains 12 kilometres (about fi miles) per hour; but in 
this special case, great speed is not desired. Acceding 
to the information furxiished by M. Dupuy, the train can 
work for three Jhnurs ; being hmited only by the charge 
that can be imparted to the accumulators. 

This application electricUy to a purpose for which a 
steam-engine would be out of the question, is not only 


novel^ but suggestive* We fhdl disposed to queiy how 
long It will be before that great section of the pubfic of 
London who travel by the KI[iitropolitan Railway, insist 
that their lungs and eyes have ae much claim as the linen 
of M* Duchesne- Foumet to be protected from the dis- 
astrous presence of the smuts end scorite of the steam- 
engine. 


T/fE WEATHER OF THE PAST WEEK 

'T'HE very disagreeable weather we have had these last 
few days deserves a passing notice. ' Strong per- 
sistent northerly winds for nearly a week have swept over 
the whole of the British islands. On Sunday and Mon- 
day a continuous north-easterly gale blew over Shetland 
and Orkney, completely interrupting all communication 
among these islands, accompanied with heavy rains, 
floods, and hailstorms ; and at the same time much snow 
fell in the upland districts of the interior of North Britain, 
draping the mountains of Aberdeenshire and Perthshire 
in their winter covering of snow down nearly to' their 
bases. On the other hand, in England and Scotland, 
much thunder and hail occurred towards the end of last 
week, and not a few lives were lost by the severity of the 
thunderstorms. These disagreeable and remarkable phe- 
nomena were attendants on an atmospheric dgmasion 
signalled by the Meteorological Office on tiittrsday 
morning, last week, as about to advance over the more 
southern parts of these islands. The depression appeared 
in course, its centre following the line of the Cheviots ; 
and its northern side being characterised by unwonted 
high pressures, it proceeded with singular leisureliness over 
the North Sea, and only reached Christiania by the mdrn- 
ing pf Monday* The slow onward rate of motion of this 
cyclone, the steep gradients formed on its north and 
north-west sides^ and its southerly route across the 
North Sea readily explain the extent, strength, persis- 
tence, and disagreeably low temperature of the gale, and 
the unseasonable snowfalls which accompanied it* It is 
to such low depression-centres brooding over or slowly 
crossing the North Sea, that we owe our coldest summer 
weather ; and it is a continued repetition of these in the 
critical months of June, July, and August that brings 
disaster to the farming interests. In the middle of June, 
1869, a similar storm occurred when equally strong winds 
prevailed, when even more snow fell, particularly in the 
north 'West of Great Britain, and temperature sank some 
degrees below freezing over extensive districts ; but the 
storm was of shorter auradan than the one we have just 
bad. In this case, also, the cyclone formed steep gra- 
dients for northerly winds, and its centre orossed England 
and the North Sea, but it advanced over North-Western 
Europe at a more rapid rate than the present storm, 
which has formed so marked a feature of the weadier of 
June, 1882. 


NOTES 

Wa take the following from the tims .—At the meeting of 
the Royal Society la^t week, the fifteen underUamed oahdid^es 
were elected Fellows Prof. Valentine Bad, M.A.^ Gcoige 
Stewardson Brady, M.D., F.L.S., George Budui^n, M.D., 
Charles Baron Claris,' M.A*, F.L.S., Francis Darwin, Wf.A., 
F.L.S*. Prof. William Dittmar, F.C.S., Waller Holbrook Oa«- 
kcll, M.D., BJehard Tetle)' Glazebroak, M. A., 

Godman, F.L.S., Prof. Jonathan Hutchinson, F, K , C.S Prof. 
Archibald Liversidge, F.G.S*, Prof John G. Male^ 

WllUam Davidson Niven, M,A., Robert Hetu^ tnglis Pslgnlve, 
F.S.S., Waller Weldon, F.C.S, 

It is interesting to aodee, that in connecdoa wkli 
ftympathr uf the Conadil on the death oit 

the Lord Mayor statid that the death of the great 
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sopher jmd msin of scionoe, Mr, Darwin, be received over twenty 
telegrams from cities in Italy, expressive of Italian sympathy 
with the loss this country had sustained.*’ 

We have received from Bucharest a little hrochurt of the 
greatest interest, in the shape of a translation into Roumanian of 
Sir John Lubbock’s British Association address, ** Fifty Years 
of Science," by Prof, J, P. Licherdopol The translation, we 
le'im from the title page, is made from the report in Nature. 
Prefixed is a brief address to Sir John Ltthbpck, which is written 
in vigorous and almost perfect English. ** Your * Fifty Years 
of Science.'" the translator writes, '*has impregnated itself in 
the heart of the people who populate the plains and mountains 
of the Lower Danube. The scienti6c truths and literary beauties 
of such a work of genius cannot remain unknown to the Rou- 
manians ; I therefore took upon myself the pleasing duty of 
making it more know^n among them, I beg of you, therefore, 
to glance at it, and to receive it as your own ; you will recognise 
it, perhaps, by its forms, which are impossible to be changed/* 
As the translator styles himself Professor of Natural History 
and Physical Science, cx- Assistant Naturalist to the Museum of 
Natural Hktory, and preparator in the Chemical Laboratory ; 
and as a list of other sdeutibc works, original and translated, 
is prefixed, it is evident that science has a hopeful place in 
Roumanian education and literature. 

A COMMITTEE of members of the Academy of Sciences, the 
Academy of Medicine, the Society of Agriculture, and the 
faculty of science in the Superior Normal School of Paris, has 
been formed for the purpose of presenting to M. Pasteur a medal 
in commemoration of his fruitful researches. 

We regret to announce the death of Mr. Scott Russell, the emi* 
nent engineer, which took place on Thursday morning last, in the 
seventy-fifth year of his age. John Scott Russell, according to 
Bn^inming^ was the eldest son of the Rev. David Russell, a Scotch 
clergyman. His great predilection for mechanics and other 
natural sciences induced his father to allow him to enter a work, 
shop, to learn the handicraft of the profession of an engineer. 
He subsequently studied at the Universities of Edinburgh, St. 
Andrews, and Gla<<gO'v, and graduated at the last at the early 
age of sixteen. He had attained to such proficiency in the 
knowledge of the natural sciences, that on the death of Sir John 
Leslie, Professor of Natural Philosophy in Edinburgh, in 1832, 
the young Scott Russell, though then only twenty-four years of 
age, was elected to fill the vacancy temporarily, pending the 
election of a permanent professor. About this time be com- 
menced hla famous researches into the nature of waves, with the 
view to improving the forms of vessels. Hia fir^t paper on this 
subject was read before the British Association in 1835. The 
interest created by this paper was so great that a committee was 
appointed by the Association to carry on the experiJiients at their 
expense. Mr. Scott Ruvsell discovered during these researches 
the existence of the wave of translation, and developed the 
wave-line system of construction of ships in connection with 
which his name is so widely known. In 1837 he read a paper 
before the Royal Society of Edinburgh, On the Laws by 
which water opposes resiatance to the motion of Boating bodies." 
For this paper he received the large gpld medal of the Society. 
In 1844 Mr, Scott Ruesell removed to London. In 1847 he 
was elected a Fellow of the Royal Society. He for a i-hort 
time occupied the post of the seeretafy of the Society of Arts, 
which ptw he resigned to become joint secretary 'with Sir 
Northcote ^ the Gteat Exhibition of He was^ 
In &0C, one of to three original promoters of to Exhibition, 
end ttato the direction of the late Frlnce Consort^ took a 
Itomg in orgsalsing it. Mr, Scott Rnssell was for many 
years as a topbtdldcf on the Thames^ The most Im- 
he was to towf atom* 


ship, Mr. Scott Russell was one of the earliest atid most active 
advocates of ironclad men-of-war, and he has the merit of having 
been the joint designer of our first sea-going armoured frigate 
the Warrior. In early life he took a great interest in steam 
locomotion on ordinary roads, and while at Gretnock he oon-^ 
atructed a steam coach which ran for some time successfully 
between Greenock and Paisley. His greatest engineering work 
was without doubt the vast dome of the Vienna Exhibition of 
1873. The last eitgineering work which Mr, Scott Russell ever 
designed was a high level bridge to cross the Thames below 
London-bridge. It was intended to cross the river with a span 
of lOQo feet, and to allow of a passage beneath it for the largest 
ships. 

The death is announced of Mr. James Spence, Professor of 
Surgery in Edinburgh University, in the 70th year of his age. 

Ws regret to announce the death of Dr, P, A. Bergsma, late 
director of the Batavia Observatory. He died on May 1, during 
his passage through the Red Sea, on to way home from India. 
We quite recently announced the retirement of Dr, Bergsma 
from his post in Batavia Observatory, where {be has done so 
much good work, 

IN anticipation of the jubilee meeting this year the British 
Medical Journal devotes most of its last number to a Historical 
Sketch of the British Medical Association. 

As a result of the action taken by the Essex Field Club with 
reference to the preservation of Epping Forest in its natural 
condition, a conference was held on Friday evening, June 9, at 
the residence of Mr. E, N. Buxton at Wootlford. Of the 
verderers there were present besides Mr, Buxton, Sir T. Fouell 
Buxton, and Mr. Andrew Johnston. The scieatific claams of 
those to whom the preservation of the forest as such is a matte* 
of importance, were ably advocated by many well-known natu- 
ralists who had been invited to take pXrt in the discussion. 
Among the rpeakers were Dr. Henry Woodward, Dr. M, C. 
Cooke, Mr. J. E. Halting, Mr. Charters White, the President 
of the Quekett Club, Mr. G. S, Boulger, and Messrs. R, 
McWola and Wm. Cole, the President and Secretary of the 
Essex Field Club, The results of the conference were, as we 
learn, satisfactory with respect to the future of the forest. 

Those entomologists who study fossil insects, and paleon- 
tologists generally, should feel grateful to Mr. S. H. Scudder 
for having compiled ** A Bibliography of Fossil Insects/' forming 
No. 13 of the ** Bibliographical Contributions** appearing in 
the Bulletin of Harvard University. It extends {including an 
appendix) to 47 pages in double column’^, and must include 
nearly 1000 references, to each of which, as a rule, are appended 
a few lines of explanatory notes. The subject is made to include 
spiders and myriopods, in addition to true insects. No trouble 
appears to have been spared in order to render it as complete as 
possible ; 00 fhls point Mr. Scudder laments that the enormous 
increase of popular literature that has taken place latterly, con- 
taining hosts of minor papers wholly popular in character, has 
vastly increased the khW of compilation without corresponding 
advantage. He doubts if as much activity is now shown in the 
deportinetit of fossil eiitomology as when the kbours of Heer 
gave a sudden impetus to its study. Possibly the often eminently 
unsatisfactory and specokHve nature of the subject has somethixig 
to do with this. 

With reference to Prof, Riley's extracts from Dr. Maegowan's 
papers on the utiBsatloh of Ants in Hofticulture, in China, X 
eortespondent calls our attention to a hmg article in the Ceyhn 
Ohsmm- for AprB in vrbkh is reprinted the following extract 
from TennenVa Naln^ History of that island t — To check the 
ravages of to eofto bfbg (Lee^nium coffoa^ Walker), whk^ for 
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tfome ye^rs past has devastated some of the plantations in 
^eylon^ the experitnent was made of introdncing the red ants« 
wiw feed fifreedtly on the coccas, ftnt the remedy threatened to 
be attended with some incortrvenience, for the Malabar coolies^ 
with bare and oiled s'krnSi were so frequently and fiercely 
assaulted by the ants as to endanger their stay on the 
estates.” 

The J^hmt Seientifyutt one of the most iufluential scientific 
periodicals in France, has been purchased by a company for 
the purpose of extending its publication and impioving iU 
programme. 

On Tuesday evening Mr, Keane exhibited at the Anthro- 
pological Institute, on behalf of the finder, Mr. M, S- 
Valentine, of Richmond, Virginia, some very remarkable 
stone objects recently discovered by that archoeologist in the 
neighbourhood of Mount Pisgah, North Carolina. In the 
course of his remarks Mr. Keane explained that these were 
merely a few typical specimens selected from an extensive col- 
lection of over 2000 articles, partly in stone and partly in 
micaceous clay found in this upland region, between the 
Alleghany and lilue Mountains, during the years 1879*82. 
The material of the stone objects is alnvoirt exchasiveiy steatite, 
or ooap-stone, which abounds in the district, and which might 
almost seem to have been sculptured with metal instruments, so 
pttfect is the workmanship. The objects theiuselves are abso- 
lutely of a unique type, consisting )mrtly of human and animal 
figures, either in the round or in various degrees of relief, partly 
of household utensils, such os cups, mugs, basins, duhe.s and 
tbt like, portly of purely fancy, and other miscellaneous articles, 
illustrating the tastes, usages, and culture of the unknown people 
by whom they have been executed. Collectively they present, 
Mr. Keane mainUins, a unique school of art developed at some 
remote period in a region where the presence of civilised men 
had not hitherto been even suspected. The humau type, which 
presents great uniformity, while still by no means conventional, 
is distinctly non* Indian, according to Mr. Keene, but whether 
Mongolic or Caucasic it would at i>rcsent be (premature to 
decide. All are represented as folly clothed, not in the hairy 
blanket of the Red Man, but in a close-fitting well-made 
dress somewhat after the modem ** united garment ’’ fashion. 
Some are seated in armchairs exactly resembling those known 
as Ingchtre Chairs,” while others are mounted on the ani- 
mals, which they had donrestieated. These animals themselves 
are stated to be marvellously executed. Some of them repre- 
sent the bear, the prairie dog, and other quadruped^ as well as 
birds of North America. But others seem to represent types of 
the Old World, such as the two-humped B^trlan camel, the 
rhiuocerofi, hippopotamus, and European dog. There are also 
some specimens obviously executed since the appearance of the 
white man, as shown by the horse with his rider, firearms, shoes, 
&c. The material of all these has a much fresher look than the 
others, and is of much ruder workmanship, as if they were the 
work of the present race of Indians. These races are undoubt- 
edly of the pure Indian type, Mr. Keane stated, and recognised 
themselves as intruders in this region, where they had oertatnly 
been preceded by more civilised peoples, sudi as the Mound* 
builders and others, of whom they had traditions, and whom 
diey had extirpated long beforre the arrival of the Europcatis. 
Amongst these extinct peoples were thc'AUegs or AUeghewis, 
v^u>jeiiaine survives in the '^AU^hony Mountains.” These 
ARcghtwis are said to have been a difierent race from the 
IiwRftUy and It U possible, Mr. Keane thought, that in Uteir new 
homei ha. the Alkghany uplands diey may ^ve coutinned or 
develop the emlture c# which we have met remarkable evi- 
dence hi iheM stone ofajeetSi It is evident, however, that before 
any eoncltisiohs can be built on this interesting find, the con- 


ditions under which it was found must be carefnlly sifted by 
archseologica} specialists. 

Th& Muiticipal Council of Paris has voted the funds for exe* 
cuting six aeronautical ascents on the occasion of the festivities 
of July 14 next. Two of these balloons will be connected by a 
telephone wire in order to keep up constant verbal communica- 
tions. These two connected balloons will ascend from the. Place 
du Trone. Jt is hoped that by sending up balloons so ocnmected 
many interesting observations can be made for the velocity of 
sounds at different altitudes, the differences of temperature of 
velocity of wind and of direction, Ac., as well as di0evence4 
of electrical tension. 

BtruiKu tbe progress of some excavations on Lord Norman- 
ton^s estate, near Crowland, Peterborough, the workmen have 
exposed about three acres of a subterranean forest 10 feet below 
the surface. Some of the trees arc in an admirable state of pre- 
servation, and one gigantic oak measures 18 yards in length. 
The trees are in such a^coodition that oak can be diRtinguished 
> from dm, while a kind of fir tree seems to be most abundant, 
the wood of which is so hard that the trees can be drawn out of 
the clay in their entirety. The surrounding clay contains large 
quantities of the remains of lower animal life. 

The working of subterranean telegraphic lines is stated tO bo 
unsatisfactory in France and in Germany as well, and k is 
doubted whether the process will be continued in France, 
although credits have b^n voted by the French Parliament for 
a sum of several millions of francs. These circumatanoes ou^xt 
to be carefully investigated, as it is contemplated, wo under- 
stand, to introduce tlie continental subterraneous method into 
this country, 

M. CoCHERY, the French Minister of Postal Tdegtaphy, has 
decided that the electrical laboratory established with the proceeds 
of the late Electrical Exhibition will be placed in the Bois de 
Boulogne. The reason alleged Is the necessity of avoiding the 
shaking of the ground by the passing of carriages so frequent in 
Paris. The establishment will be open to the public under cer- 
tain limitations and regulations, which shall be printed in the 
Journal OfficUl. The development of the institution will be 
only gradual, the profits realised amounting to only 300^000 
francs, and the total sum required to x, 000,000 francs. 

The works of the French Company for the Channel Tunndl 
are progressing favourably. A number of workmen are engaged 
In mounting the engine designed by Col. Beaumont, which is 
placed in the lower gallery, and will be in working order in * 
few weeks. The boring will be executed finder the supervisififi 
of an English foreman, who conducted the excavation of the first 
500 metres on the Eng^h s‘*de. 

From the Report of the Mitchell Library, Glasgow, it seems 
evident that it is in a fair way of becoming one of the first 
libraries in the kingdom; the avowed aim of its txustets is to 
make h for Glasgow wkst the British Muaettna library is for 
London. It contains already 40,000 voluinhs, a large peopmtton 
of which are scientific. -The number of works taken out ditriiig 
the yew to *‘Art, Science, find Noitttral History*' curioiw 
claasifioation), bmre a large proportion.to those on 0^ 

Mr. Josefk SiiimKR, the haBocmiat, mode a on 

Saturday to his beflocw the /rear Middcm to Seitoti 

aerosft the Chamial to beyoad> Aita» to Fnmoc^ « M 
miles, in on© hour end 

A i^xcuuAA atfil toterestUg 
fmm the steamttoip 4fhf»t$e off ttte 



NATURM 


15, 1,882] 


161 


Hef»t«Mcr 12 hit y«ar, htts been described by Mr* Engler to 
the St. liOBis Academy* While an aurora of normal tyi>c was 
clearly seen in the northern sky, there appeared in the e^uih' 
eastf about 30 to 35 deg. above the horizon two horizontal streakn 
of light, about 5 deg. apart, and 15 or 20 deg. in length. Their 
pale hazy light roaembled moonlight. From the upper streak 
wore suspended, by small cords of light, a number of balls, 
brighter than either of the streaks, which were continually jump- 
ing up and down in vertical lines, much like pith-balls when 
charged with electricity. Above the upper streak was a blight 
gauze space with convergent sides, seeningly composed of 
Htreamwrs of light, the brightness diminishing from the streak 
outwards. From the lower streak extended a similar mass, 
differing only in a greater inclirtation of the streamers. The 
balls and cords gradually disappeared first, then the streamers, 
then the streaks ; and the w hole phenomenon lasted about half 
an hour* No explanation is offered. It is noteworthy that on 
the same uvening and at the same hour, a most remarkable band 
of white light was seen at Albany, N. V., Utica, N. Y., Hanover, 
N.U., Boston, Mass., and elsewhere in the North Atlantic 
StztcjF, spanning the heavens from east to west near the zenith. 

The sixth part of the Transacthnt of the Cumberland Aaso* 
ciatiou for the Advancement of Literature and Science, is a 
volume of zSo pp., and comprises the annual reports of the 
different local aocleties, amalgamated under the title, with a 
selection of papers read before the Association and the local 
societies. We have already given full details of the formation 
and working of the Association. The report of the secretary, 
Mr. J. 1 ). Kendall, F.G.S., is encouraging, showing, that 
though there is a slight falling off in the number of members, 
due to the cause already noticed, there are now iSfi on the 
books. The present volume of Tran5<%€tions is one of the most 
valuable the Association has yet published. !t is divided into 
two parts, the first containing the Preitident’s address and the 
papers read at the annual meeting, and the second consisting of 
papers flommunicated to the different societies, aud recommended 
by the CouBoiLfor publication. Among the papers arc —Public 
water^BUpplica of West Cum IwrUnd, by Mr. A. Kitchin, F.C.S. ; 
Grosses of Mid- Cumberland, by Mr. W, Hodgson ; Observa- 
tions on tlw dowering* plants of West Cumberland, by Mr. J. 
Adair j the lichens of Cumberland, by Kev. W. Johnston ; 
Notes on tht oecurrence of the Iceland falcon in Edetiside, by 
Mr, J. G* Goodchiid, accompanied by an excellent drawing of 
the bird ; and Physical geography of North-West Cumberland, 
hy Mr. T. V. Holmes, The second part includes an historical 
sketch, ** The Chaloners Lords of the Manor of St. Bees/' by 
Mr. W* Jackson, F.S, A., and au exceedingly interesting paper 
on bM 4 ftfe, by l>r. Chas. A. Porker. Mr. Holmes contributes 
notes on a submerged forest off Cordurnock, on the Solway, and 
on the destruction of Sklnburness by the sea about the year 
1305, A valuable list of West Cumberkud flowering-plants 
and femi!, by tnembers of the Botanical Section of the White- 
haven Society# record^ the observed plants of the district. This 
ap^^eoift to, h« the nmt eomi^ete list that has yet been published, 
though a few errars have cwpt in, The concluding pnper is on 
the distribtttion of the Diatom^eett, by Mr. B. Taylor, and 
consists of a Iht of the epochs obtuiued by him in the locality. 

lif ittoenee to Mr, 5 . M, Baird GemmUI's letter on the 
Ainm (oMfee, p. 105)1^ ttto writer asksus to jjute th^t the aurora 
ww observed on May tsth ^ot the iSthJ, 

TBfi hdidItfoni to the Zodlogloul Socic^^i Gardens during the 
patt week Indedea SiyWs Monkey S ) 

fifcott Weat Afri^ ^Mboentidby Mr. Bidlautlhe Dykes j a Com* 
wn Hare^eetft (fikjnsl? jitcukm) from preionted by Mrs. 
Wtagfiicldj h Veillbw*^belH«d JJmhrht Wefkm irom 

f t«ro Gnmniofi Nights 


ingales {DiXuUas /«rri«ih), a Blackcap Warbler atrica^ 

British# presented by Mr. 11 , Grant ; a Horned Lizard 
{Phrynos<mii €<3irnuium\ from Texas, presented by Mr. David 
Kowell \ a Common Nightingale {Daulias lu.sdnia)t firitUh, two 
Yellow-bellied Liothrix \J.Acihfix luteui) from India, deporited i 
two Wood Larks (#l/0xc/a European, reoeived in ex- 

change ; two Japanese Doer [Carvus si/:a id), two Mouflons 
{Otfis musimfftt d J ), a Cape Buffalo {Bp6aius caffer d ), bom 
in the Gardens. The following inseeb have emerged during 
the past week : — Silk Moths ; Samw acr&pta^ AUactis myliUa^ 
AUacus cyntkia^ AciiAt itime ; Buttorfltes : Lyemna iotas^ Limm- 
UU Sibylla^ Ar^nnis paphia^ Vantssa uriicm^ PapUto podalirius ; 
Moths : ptHoUrt, CAar^mpa Hpunor^ Saia Jbrmka- 

formiSf Sesiti c^napifertmSf Stsia mmcaformis, TrochiHum api‘ 
formt^ IVochilium mdanoetph^mt SHapttrm tahanifotme^ 
CalHm^rpha domtnuiai Od^naiHs potatoria, 

OUR ASTRONOMICAL COLUMN 
Maskelvne's Value of the Solar Parallax. — S everal 
inquiries have been lately made with regard to the authenticity 
of a value of the sun's parallax, attributed in many works to 
Ma^kclyne, the former Astronomer-Koyal. 

This value (8"’ 723) was deduced by Maskelyne in an applica- 
tion of what he calls a new method of determining the effect of 
parallux on transits of the inferior planets, and Is given in an 
article which he appears to have communicated to Vince, 
Pluinian Professor of Astronomer at Cambridge, who published 
it both iu his large work, “ A (Complete System of Astronomy," 
and in his clementaiy treatise intended for the use of students in 
the Univerbity. We have not been able to consult the earlier 
editions of these works, to ascertain w hether, as is probably the 
case, the article was published in Maskelyne's life-time, but it is 
found in Vol. i. of the System of Astronomy," which appeared 
in 18x4, and is dedicated to Maskelyne, and also in the fourth 
edition of the '‘Elements of Astronomy,” Cambridge, 1816. 
The article is entitled ” A new method of computing the effect 
of parallax, in accelerating or retarding the time of the be- 
ginning Or end of a transit of Venus or Mercury over the sun's 
disc, by Nevil Maskelyne, U,D„ F.K.S., and Astronomer- 
Royal.” After explaining his method and how an approximate 
value nuiy be corrected, as a numerical example he compares 
the duration of the transit of Venus in 1769 as observed at 
Wardhus and Otaheite, assuming a» an approximateTaluc of tlie 
mean horizontal parallax 8" ’83 (nearly that found by Du Sejour), 
and concludes: Hence the mean horizontal parallax of the 
sun = 8" 83 X H - 0 0121) = 8" 72316.” In the "Elements 
of Astronomy ” there is the additional sentence: " we assume, 
therefore, the mean horizontal parallax of the sun » ; but 

this does not appear in Vince's larger work, nor is it quite clicar 
whether it is an addition of Maskelyne's or his own.” 

Laknde says the first edition of Vinoe's " Elements of Astro- 
nomy ” was published in 1790, and Vul. 1 . of the large work in 
1797, Probably some of our readers may be able to refer to the 
earlier editions. 

Comet 18820 (Wells, March 17),— The followtng ephe- 
meris of this comet is deduced from the dements Last givei^ in 
this colnom 

At Gremfwich Midnigki 
R.A DecL Log. dbtaact from 

h. m. B* « ^ Eanb. Sun. 

July I ... 9 35 58 - +“ 57*0 0*0501 ... 9*89^5 

3 ... 9504^ - 21 23'^ 0*0673 9*^5 

5 ... 10 A ai ... K) 50:2 0*0850 .... 

7 ... io 16 43 ... 10 i8’2 .„ 0*1027 9*9697 

9 .,.1028 2 9 47*4 0*1202 ... 9:9916 

11 ... lo 38 26 ... 9 *7^ - 0’<37S — o*oizo 

13 ... 10 I ... 8 49*6 ... 0*1545 .** o'o^xo 

IB lEo sd 54 », + 8 22*4 o*i7n - 0*0489 

On July I, the comet sets ih. 44m, after the sun at. Green- 
wich, and the theoretical intensiw of light is equal to that on 
May t6 \ on Jidy 15, .it sets ih. Som. after fte sun, with a 
bri&tness equi4.^o tjSlit on April 19. 

Gn June 7, Mr, Uwrbet cff. Spondem, Derby# observed the 
comet with his rdfraotor, at 8h* 30m., or Jess fhan ten 

minutes after suusht : ffaere was a large white disc, but no tail 
was visible at thb time. 
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< A Suspected Variable Star*— Mr, S, M. B. Gammill 
writer from Glasgow, expresidng tbe opiruon that ^ Draconis 
wilt prove to be a variable star. For some time pa<«t be bos 
observed it to be almost equal to x in tbe same constellation, 
whereas Groombridge and others had dven a difTorence of one 
magnitnde. The Dnrchmusterung hat 4*7 and 3*8 for these 
stars respectivelyi and the first RaddifTe catalogue, for which the 
magnituaes were yery carefully estimated, has 4*4 and 37. Heis 
assigns a difference of half a magnitude, Mr. GemmiU states 
he Ms found a very slight fluctuation in 4 '^ Draconis, which 
seems to be periodic. Baily, in his notes to the BritUh Cata* 
log^y says ; '* This star is marked as of the 7th magnitude in 
the British Catalcgut ; but in the original entries it is designated 
once as 4^, once as 3^, and once os the 5th." 

The University Observatory, Oxford, — The Savilian 
Professor of Astronomy, director of the University Observatory, 
has issued his annual report, which was presented to the Board 
of Visitors on the r$t inst. 2 t is mentioned that a somewhat 
elaborate memoir is now printed in the Transactiom of the 
Koval Astronomical Society on the application of photography 
to delicate celestial measurement. The inquiry into the relative 
motions of some forty stars in the Pleiades has been brought to 
a successful conclusion, the results agreeing generally with those 
recently deduced by M. Wolf, of the Obs<=rvatory at Paris, who 
employed a very different instrument and method. A complete 
survey of the r^tive brightness or magnitudes of all the stars in 
the northern hemisphere reputed to be visible to the naked eye 
has been commenced, and it is hoped that before the date of the 
next repmt, all the stars brighter than the fifth magnitude, some 
five hundred in number, will have been measured. Tbe report 
touches also upon the discordances between the observed degree 
of brightness of Comet 1882 u, with the results deduced ^om 
theory. The expenditure for the purposes of the Observatory, 
has, it is stated Men under tbe amount provided by Convocation ; 
a sum of 6oof. per annum is available for three years from 
December last, and this the Savilian Profes<ior considers will 
probably suffice for the future efficient maintenance of the Ob- 
servatory, the only difficulty that might arise relating to neces- 
sary repairs, Ac., of the present instruments, or the addition of 
new ones that may be needed. 


GEOGRAPHICAL NOTES 

M. Lsssar’s excursion from Askabad to Sam kg 

{Irvestuiy vol, xviii. fasc. 2) will be read with pleasure by those 
who are interested in the topography, inhabitants, and social 
condidons of this country. With regard to natural science, we 
notice the result of the levelling which was made along the line 
of the Transcaspian railway j it proved, that contrary to what 
was presumed, the country does not have a general slope from 
east to west. At the Aldin wells there are several places situ- 
ated below the present level of the Caspian, and all the tract 
between this place and the present shore of the Caspian— M. 
Lessor states— cannot be regarded as the former bed 01 a river ; 
it was probably tbe bottom of a voy large gulf of the Caspian, 
which extended towards the cast. It is most probable — he adds 
—that a levelling between the Tekke oasis and Khiva or Bokhara, 
will also show in the sand^steppes many tracts situated below the 
level of the Caspian, as has been found in the Sara-kamysb 
depression ; atid it will prove that the Morghal and Tejent could 
not flow into the Oxus, but flowed into the Caspian, much ex- 
tended at that time towards the east. We notice in the same 

X a remark with regard to termites ; their hemispheri- 
oulds, one to two feet in diameter, are very numerous in 
certain loi^ities; numberless galleries are discovered under 
these moulds, which galleries are peopled with ants and with 
termites, ab^t half an inch long, of an amber-colour ; they 
cover the brushes and pieces of wood with numberlei^s pipes in 
clay, stnd totally destroy them. Tbe buildings of the Trans- 
Caspian Railway have much to suffer from the attacks of the 
termitas^ 

We have received from Mr. Fisher Unwin several of his 
useful •*jHalf-Holiday Handbooks. ’’ They are all for the dis- 
tricts m/voA httd easily aocesriUe from- London. They are 
reaffy htpaper oovera, easily carried in the pocket, and 
wril priirtea. Considerii^ their low price, they contain a great 
deil of varied ^formation and many useful and well-exe^od 


Illustrations, Besides the objects which attract the ordinary 
tourist, they give a fair amount of information concerning the 
natural histo^ of tbe districts to which they refer, and 
illustrations of the principal flowering plants, and occarional 
geological cttriositles. We have no doubt these Handbooks 
will meet with a wide sale; and we trust they will l>e 
the means of encouraging hard-worked Londoners to ex- 
lore the beauties* and natural productions of the interesting' 
istrict aronnd the metropolis. The districts so far included 
in the series are Richmond, Bromley and Keston, Kingston-on- 
Thames, Tunbridge Wells, Greenwich and Black heath, Rdgate, 
Croydon to the North Downs, Dorking. With the exception of 
Kingston, they have all maps and bicycle routes. As a general 
accompaniment to these, there is one volume devoted to g^om- 
caJ rambles and tours, with twenty-five Illustrations and sketch- 
maps. 

** Die Afrlka-Literatur in der Zeit von 1500 bis 1750 N.Ch.” 
is the title of a small volume by Prof. Philipp PauUtschke, pub- 
lished by Brockhausen and Brauer of Vienna. It consists 01 the 
titles, with other bibliographical information, of 1211 works and 
papers and maps on Africa, published during the period em* 
oraeed. These are arranged under five headings — General, 
North, West, South, and Kost Africa. Prefixed is a short, 
scholarly, and useful introduction on the growth of our know- 
ledge of Africa from 1500 to the time of the great map reformer, 
D*AnvilIe. The great utility of such a work must be obvious 
to all, and geographers owe a debt of gratitude to Dr. 
PauUtschke for the ^cat trouble he has been at in compiling the 
list, involving, as it must have done, extensive research and Cor- 
respondence. No doubt omissions will be found that can be 
i<up}dled in subsequent editions, bu*^ the work could scarcely 
have been better done. We should be glad to know on what 
authority Dr. PauUtschke states that Lobo's History dc 
Ethiopia” va$ fiuBluhed at Coimbra in 1859- In the great 
Portuguese Bibliography there is no mention of its publication, 
except as embodied in Tellez's ^'Historia Geral” of ififio. 
The translation into French by Legrand was made from MS. 
Under North Africa is given Sir Peter Wyche’s ** Short Rela- 
tion of the River Nile,” which should have been under Ka^t 
Africa, as it is really only a translation of ptrt of Lobo’s narra- 
tive published by the Royal Society in 1069. But these ire 
comparatively small matters. 

Dr. Friedrich Embacher’s **Lexikon der Reisen und 
Entdeck ungen ” is a little work that will be welcome to all inter- 
ested in the history of geographical discovery ; it is published 
at Leipric at the '' Verlagdes Blbliograpbischen Znstituts.” It 
seems to be one of a long series of reference-books (*‘MeyerV 
Fach, Lexika”) relating to different subjects. Dr. Embacher’s 
volume Is neat and weU printed ; contains brief notices of the 
leading geographical explorers, from the eariiest times down to 
tbe present day, including even those now livixtg ; for ^atnple, 
there is a long notice of Stanley, and another of Prjeval^y. 
The first part is followed by a sketch of tbe of 

exploration in each of the great divisions of the world. The 
work seems to us to be done with great care, and the blblio* 
graphical references will prove ve^ useful. The only omission 
of importance is the name of Mr. Darwin, which, since the work 
inriudes the names of Sir J. D. Hook r, the late Mr. Belt, and 
even tbe Iste Dr. Leared, surely ought to have found a place. 

From Ferdinand Hirt of Breslau, we have received a volume 
of “ Geographisebe Bildertafeln,” edited by Dr. Oppel of 
Bremen, and Dc. Ludwig of Leipsic, with the co-operation of 
several specialists. This is only me first par^ and h devoted to 
general geography. It consists of a scries of carefully selected 
and arranged pictures, illustrating everythii^ that ought to come 
under the general Subject, which, in the German aeoepM^lonv 
seetDs to be a very wide one. There are in alli twenty 4 (mr 
sheets, containing a varied selection of fllustratloos of such 
subjects as the general surface of the earth end instruments of 
measurement, the geological periods, geological faults, mountain 
types, ^cie^ volcanoes and hot spring MBs and plrins, 
irionds and coasts, oceans and seas, wbours natural and artfl- 
ficlal, rivers, navigation, charts and meteorology, woods and 
fofrests, ethnography, scenes and means nf teovel, tne phd^ 
and so on. Ine utility cf ouch a obllection of pictures is ^ 
dent, Tbe selection seems to dS *<* be carefully mod^ ot 
the illuAtratlQns being from weUdciwwn books of travel. As A 
supplement to any text^book 9f geogntpliy, it wovilci be 
service, and wonld be sure to M welcome to tbe ^ , 
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A NEW thermograph^ 

*T*HE mstrumeat uadcr coBsidemtion is b tberfnogrdph for 
^ Tecsordtnc; the ntsoospherlc tetoperaturei the fluotuattocs of 
wbitdt are xBuch less reguUr and more freqaent than one 
hat not made a study of it would suppose. It records the tem- 
perature directly from the column of mercnry in the tube of a 
wermosneter by dots or perforations upon a sheet of papei* 
l>reviously ruled with degrm and hourt'. 

Its principal parts are, os shown in Fiff^ 1 of plate t 

1, A thermometer in the form of an ordinary mercury ihcr- 
moraeter, but open at the top of the tube, and having a wire 
entering the bulb and connected to one pole of a battery, the 
other pole of which U connected to the mechanism of the 
instrument. 

2, An upright cylinder revolving by clockwork, covered with 
a paper which is divided vertically into twenty-four parts by 
lines representing the hours, and horizontally by lines represent- 
ing the degrees, 

3, A bar raised and lowered by mechanism driven by clock- 
work, furnished below with a needle entering the tube of the 
theriuometcr, and carrying a pencil — or prcfembly a point-- 
driven forward by a smaU electro- magnet when the circuit is 
dosed by the needle entering the mercury, and then making a 
mark at the proper place upon the paper and indteafing the 
temperature. 

The bar carrying the needle rwes about half an inch from the 
point at which the needle leaves the mercury, and then descends 
until the needle again touches the mercury, whether that in the 
meantime shall have risen or fallen, when the point makes its 
mark upon the paper and the l>ar again commences to rise. 

This movement is accompli-hed by the mechanism shown in 
the drawing, of wliich only the wheel E, gearing into the rack 
upon the needle-bar, is 8howi\ in Fig. i, but which is sliow n in 
full and m on an etilargcd scale in Fig. 2, which is a top view. 
The two wheels a and B are moved by clockwork (not shown), 
and arc constantly revolving in opposite direciitm«, as indicated 
by the wTosvs, These wheels are not attached to the shaft u i on 
which the wheel K is fixed, but are attached to .sleeves which 
move without affecting that wheel except when they are joined 
to it by the clutches c or v» They are >0 geared that when the 
wheel E is joined to them, its rim moves at the rate of half an 
inch per minute. Upon the .shaft with the wheel f is also a 
loose sleeve r, which is free when the clutch c is not in action, 
but which moves with that wheel when that clutch is on. 

The levers actuating the two clutches unite and move upon a 
common pivot, from which point they extend as an arm, which 
is capable of a lateral movement between two stops, bringing 
ohe or the other of the clutches into action. 

Opposite to the ^^heel a, the needle-bar passes through a 

r i, which is furnished on the hack with a small wheel taking 
thrust of the gear and reducing friction. For a lower guide, 
the needle- bar is furnished on each aide with a rod parallel to 
^ie needle, and of nearly the same length. T'hese rods are at 
such distance apart that they pass clear of the thermometer tube, 
^ey are not showm In the drawing, as they uouUl lie directly 
in front of and behind the needle and tube. 

The teeth of the clutches are partly V-shaped and partly 
aquare, or nearly so, as shown in Fig. 3 ; that i«, they have 
sightly tapered sides but V-shaped points and bases, so that 
th^ enter freely, as entirely V-shaped teeth would do, and when 
in action they have no outward thrust. The V-8bai>ed base 
at^figtheiis the tooth and admits the point of the opposite tooth. 

A very small .spring on each side of the sleeve F holds it out 
of gear while the datch c fe off. 

Beneath the dutch arm is a pressure spring, one end of which 
piu8ses against the end of the arm, and the other against a plate 
Upon the some pivot lyith (he ann, which plate also is 
ea]Mble of a lateral moirametit between its stops, 
if this spi^ing-plate is moved in either direction to its stop, 
carrying with ffi the ^baso of the spring, the clutch^arm will be 
moved In the other direction, and m emteh on that side will be 
brought into aoUon j and if the position of the spring^plate with 
the biwft of the spring be reversed, the pteddon or the clatch- 
wUl he f«i«fte(i-- 4 hat clutch will be dism^gngedr and the 


dtberone wUIbe ^ 
naedle^harndsed or 


Jed^-'^he wheel n being moved, and the 
aooordii^Iy. 

^ ^ ttiachcd «a arm aMeh U e«stwet«d bv a 

at\h«'iitattj ^iftirtiaa of ih.’ 
Ttwitu s,^ Coti’rtbutsd ty 


When the clutch c is in action — as shown in the drawing- 
connecting the wheel a with the wheel k and the sleeve f, raising 
the needle-bar, the arm of the rleeve f draws upon the spring- 
plate — moving to that side the base of the rever8ing*spring, 
which, when Its base has pas ed the line between the mvot tml 
the end of the dutch-arm, presses that arm to the other side, 
disengaging that clutch, loo.sing the sleeve f, engaging the other 
clutch, and reversing the motion of the ne^le-bar, which now 
descends. 

The length of the arm on the sleeve f is such that when the 
needle-bar has risen half an inch the spring-plate is moved over, 
and the clutch -action is reversed. 

When, by descending, the needle is brought in contact with 
the mercury and a circcut is made, the large electro -magnet, thus 
vitalised, attracts its armature, which is attached to a lever con 






ncctcd with and drawing upon the spring- plate, and moves the 
base of the reversit^ spriag to that side, eWnging the position 
of the clutch«arm« and reversing the action of the clutch and 
the movement of the needle*bar, while at the same time the 
recording-point upoh the needle bar is, by its dectrosmagnet, 
driven into the paper, and the temperature U recorded upon the 
scale. 

The sleeve F, ^ing loose, yields to the movement of the 
.<^p£iog-plat^ and ia ar^wazda held by its clutch, and acts as 
before. 

The aetbe of the huge electro-magnet Is supplemented by 
that of a spring drawing upon the same side of the spring- 
plat^ whose afieilgth fs sui^ that it is not quite sufiMent of 
itseir t6 overborne the thrust of the reversing spring, but whoae 
force is greatest when that of the electro-magnet, by reiaon of 
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lb diitaim from its wmature, is leait, the greatest possible not- 
tion of the work being tbofi |ttit upon the clockwork, and the 
least apoa the battery. 

This spring aids the eteetro-naagaet, but does not in any- 
wise rednt^ the effect of the reversing spring in bolding the 
clutch to its w(^k ^ so long as the base of that spring is un- 
movedf its action is uttimpaired. The resistance of these 
ofl*Ws only during the ascent of the needle-bar, which is, 
therefore, counterpoised to excess^ and the resistance and the 
are thns rendered uniform. By reason of the form of 
the dutch-teeth 1^1% described, there u no outward thrust upon 
the dutches while in action, and hence the reversing spring 
requ^ only to be stro^ enough to throw the arm over and 
to shift the dutches. The st<^ of the dutch-arm next the 
dedro^magnet is an insulated plate, to which the battery-wire 
lading from the magnet is connected, so that as soon as the arm 
has left the stop the circuit is again broken, aUhoogh the needle 
may for a short time remain in contact with the mercury ; the 
recording-point U at once withdrawn, and thus makes upon the 
paper a sii^e perforation which must be a true record of the 
pmition of the mercury in the tube, unaffected by friction or 
other disturbing cause, .rince this action must always take place 
at the moment of contact of the needle with the mercury, and 
these dots or perforations are repeated at the end of each interval 
or time rei^uired for the needle-bar to ascend and descend the 
required distance, which will be about two minutes with the 
wheel-motion dei^i^nated. 

The graduation of the scale upon the paper must correspond 
with the movement of the mercury in the tube of the thermo- 
meto as accurately a$ the graduation of the scale of an ordinary 
thermometer corresponds with the movement of the mercurv in I 
ite tube. ^ : 

If but one instrament of this sort is to l>e made this is very 
eaw, the rate of motion is ascertained, a scale is made to fit it, 1 
and the paper is ruled to that $ca\e, 

Jn all tmrmomet^s heretofore mode the scale has been made ! 
to fit the tube, but if more tlian one of these instruments is to 
m made« it becomes necessary, or at lea^t very convenient, to 
haw one set of ruled papers that will fit all the instruments, and 
It then becomas necessary to reverse the practice and to make 1 
the tabes to fit the scale. { 

The ^iae ^d faH of mercury in a tbermometer depends upon 
the proporuoa between the diameter of the tube and the volume 
of mercury in the tube and bulb, and while it is possibk to con- 
struct these parts ia such proportion to obtain iwoximately a 
given motioa, it is not possible thus to obtain it exactly. 

The tube and bulb arc made in sef orate parts, as shown in Fig. 

I, of such sbe that when the tube is thrust half way into the 
buJbi the volaaie of mercury filliog the tube half way at 32" 
Fahrenheit is as nearly as may be proj^icTly proportioned to the 
mameter of the tube. If now there be found too much motion, 
the capacity of the bulb is diminished l>y thrusting the lube 
furiher in, and tficf t/wj/j, and the proper height of mercury at 
3* W that purpose Ls marked upon the tube. 

Mercury exposed to the air wift slowly form a coating of oxide 
upon its surface. To prevent thi.«, a small quantity of glycerin 
or of oil free from oxygen is placed in the thennometer tube 
above the mercury. If, notwithstanding, the oxide shall accu- 
mulate to an inconvenknt extent, the observer in charge of the 
instrniaent will remove the thermomet^ from its place, and will 
put the bulb in warm water until the oxide is floated off. He 
will then «*|^ly the low with pure mercury, determining the 
proper quantity ly immersing the bulb in broken ice, when the 
®®jcury column should stand at the mark for 3a®, 

'Hie whole apparatus, except the thermometer itself, can be 
i^losed, and so protected from the weather and dust, while toe 
thermometer is exposed to the air below, 

We system la equally applicable to a barometric recordy to 
Wfl^ ^se, on account of the small range of motion, the 
needid-bar is connected to a lever, thus increasing the range of 
the record. 


SCIENCE IN BOHEMIA ^ 

Bnliemiau Society of Science continues its useful career, 
whm hte already lasted for eighty- four years, and its 
latest pttbhcations (the Memmrs, the Pn^c^ings, and the annual 
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B0^rts) contain many valuable papers, devoted portly to science 
in general, but mostly to the exploration of Bohemia itself to 
its various aspects, the lost volume of Us Mimairs (*« Ahtomd- 
lungM for 1879-1S8D, series vi. vol. x.) contains a series of 
vey interesting papers, eabh of them being the resoU of cmfisl 
and extensive research. Prof. Froiu Facaty gives the rejUiltsof 
varied experimrats which were uodertaken at the eu^nmtol 
agricultural stati<m at Tabor, on the growth of fooa-nlsB^ in 
water containing solutions of those salts which e ousri ritto the 
ash of the plant. The infittenee of alkaline and solntkms, 
and especially that of chlorine, which proved to bo a most im- 
portant element of vegetation, were submitted to varied experi- 
ments, all the results of which ore poblisbed ia full. 
genial reader will notice with interest the beautiful resulta 
obtamed by the culture of oats and barley in glasses of water, 
which contained the necessary salts, the plant being i^imply 
planted in a bit of cotton. Dr. F. J, Sludnicka publishes in the 
same volume the complete tables of observations on the 
of rain in Bohemia during the years 1879 and 1880, at no less 
than 31a stations in 1879 and at 289 stations in 1880. If we 
remember that besides these stations there sure very many others 
established by the Bohemian Foresters’ Society, and that the 
whole number of stations where the amount of rain Is accumtaly 
measured day by day, amounts to Sod, wc con see that Bohemia 
has probably the widest network of ombrological olMervations 
in Europe. Wc notice that the most rainy places in Bohemia 
are Maader, Uehl>erg, and NcuwtU (1744, 1572, and 1505 milli- 
metres per year respectively), all thei»e situated at great heights 
(985? 848» ^d 683 metres), whilst the less rainy plaoes ore 
Kapic, blaien, ana Kladno (431, 438, and 456 millimelres), 
situated respectively at altitudes of 322, 246, and 380 metres. 

Iln F. ullik contributes a paper on the matter suspend^ and 
dissolved in the water of the Elbe, at Tetschen. Samples of 
water were taken tlnree times every day, and the mmplea of each 
day were analysed separately with regard to the matter sus- 
pended, as well as to the quantity of chlorine, ammonia, nitric 
add, and organic subi^tances. Brides, 22 complete analyses of 
different types of water, and I2 of oorc, were made. The 
water passing throuj^h the Elbe at Tetschen proved to be 
9 » 903 , 5 l< 5 | 6 bo culwc metres during the year October 15, 1876, to 
Octob^ 15, 1877), which contained 776,309,959 kibgrapMs of 
suspended or dissolved matter. During the year 1877, 
amount of water run was 9,456,939iSio cubic metoeo, which 
contained 36,557 metrical tons of K.*0, 69^631 tons o£ Na*0, 
2^,081 tons of CaO, 48,915 tons of MgO, 120,533 ^ 
SO% 83,336 tons of chlorine, 778 ton* ^ ammonia, and 
11,196 of nitric acid. As to the sources uf these im- 
mense quantities of mineral substances, Dr. Ull^ pofrtta 
out that the amount which is supplied by waste water of 
manufactures and sewage is usuhuy over-mted. Thtti, if 
the well'lcnown sulphuric acid manufacture at Auisig would 
pour all the acid it mrcdaees into the Elbe, it would |riw 
only 5000 tons of SO* per year, that is, only the pajrt! of 
sulphuric acid anhydride contained in the waters of toe riv«. 
The amount of mweral substance poured into the river by fill 
the breweries of Bohemia would give only 401 ton* per year, 
is, the i56and part of all the minerals coutaiaed in the 
Elbe water. And, if alt mineral substance contained in the 
sewaae from the s»ooo,qoo inhabitants of Bohemia would rcodi 
the it Would yield only 33,250 tons, that is, t-aoth of what 
w wUy contained in the water of the river. Therefore, U is 
obvious that the chief source of these substances in the rivei?- 
water must be sought for in the supply brought in by springs.— 
Dr. Siegmund GUnther conttibntes to the same vohune an inter- 
esting notiw on the ** Algorithmua Linealls," hy lletortch 
Stromer, wl^h appeared in 15x2, being one of the TU^ucts 
or the revival of taste for mathemattos which (diaractculiesK, to 
G^any, the beginning of the sixteenth century. The same 
volume contains an elaborate paper on the Christian 

on the methods of improving It, by Dr. W. Matrita; and a 
n^ on the electrical clock of Rebkek, by Dr. A. WiOten- 
worthy of notice that all papers diat appeCT in the 
Abh^ndUrngm are written in Getman* and aie aSd by the 
Society as separate pampblets. 

Jfi&SiUKngshirkhie, or Proceedings, coototo such x Utoss of 
valuabiejaapers that we con norice <ndy the woite of 

them, Th^ are especially rich to maritematics, and we,fitti4to; 
the volume for the year iwo) totoera by Dt, fi. Cto^er* 
appli»tion of orthogonal ooJratodcs to tato llhf 

potential theory* on the ttaEnalf to parahoK, 
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Zakr^nik ; a very intcre^tinff paper by Pr6f. Carl Pdz, on the 
oonatrttOtloD of radii of curvature of coiuc sections, all considered 
as incre coroUarles of one theorem of Steiner ; and !»everal 
papers, by Dr, Franz Studnicka, concerning the theory of deter- 
minants and ^ynomes; and by Prof. J. Solin, on graphical 
integration, ; Prof. A. Safarik contributes a paper giving the 
results of his observations on the Transit of Mercury on May 6, 
1B7S. After having compared the photographs of the sun during 
the years 1875 to 1878, with observations on storms at Green- 
wichr Prague, and Vienna, Prof. Zenger arrived, as is known, at 
the conclusion that the 12 '6 dajrs' periodicity of ‘‘storms** on 
tlie surface of the sun hod the effect of iTroduclng the same 
periodicity in the ap^^earance of tornadoes in the West Indian 
and of typhoons in the Indo-Chinese Seas. Now, he discusser the 
storms noticed at Windsor (Australia) during the years 1863-75, and 
discovers in their appearance the sanie periodicity; the average 
deviations from it for the 29 duodeoades of each year, being mosuy 
but fractions of one day. But it must be observed that, for calcu- 
lating the average error of these deviations, Prof. Zenger not 
only does not make use of the methods of least squares, but 
takes into account the positive or negative, of the devia- j 

tioofi, which method considerably diminishes the errors. Dis- i 
cussing QueteLet'a tables of falls of meteorites, he arrives at the 
conclusion that these last also show the same t^riodicity. An 
elaborate pai>cr, by Prof. Augustin, gives the results of thirty- 
eight year's observations of temperature at Prag, the averages j 
being! winter, -o"’ 56 Cola, j spring, 8'’77 ; summer, i9“*or ; 1 
autumn, 9®*6o; year, 9‘'*i8, j 

Several coiumunicatious are devoted to mineralogy, and we 
notice among them the i^apers of Prof, Krejci on the cryatallLsa- 
tion of quartz, and on the homoemorphtfim of Sphalerite, 
Wurtzite, and Greenokit ; on tmubformation-symbols, by Dr. 
K. Daubrawa ; and on minerals from the Kuchelbad diabase, 
by MM. Preis and Urba. The pai)ers on palseontology, geo- 
logy, zoology, and botany, mostly deal with the fauna and flora, 
h>ssiJ or existing, of Bohemia itself. Dr. Ant. Fric gives a list 
of all fossil animals found in the coal and limestone of the 
Permian formation in Bohemia ; whilst only two species were 
known from this formation in 1868, M, Fric’s list includes no 
less than 87 species, mostly labyrinthodonts and hhlies. Dr. O. 
Novak publishes his researdies on bypostoms of trilobites; and 
Dr. O. Frei&xnantel contributes three papers : on Noggerathias 
(d* the Bohemian coal-fields ; notices on the Noggeruikuiy Stbg., 
Fstm«, and iihipto%amsUi^ Schmalh., and me 
description of a new Calamaria, Dmimtis bohtmkus, M. K. 
twmek gives a description of Diatomacete from Bcdiemian 
mi^ilics ; Dr. J. Sel&dbl publishes the results of his researches 
on the rraroductiou of Isopod crustaoeaus ; and Dr. UiUk, the 
rendu uf several analyses of Bohemian waters. In the Ethno- 
Igi^cal Depariment we notiec a paper by Dr. Jirecek, on 
WMchiaus and Mauro-Walochians, according to documents 
found at Uagusa. 

3m neat volume of the for the year 1880, 

is as rich as the preceding erne. Dr. F. Studnicka continues bis 
roseorches on the theory of determinants, and describes a new 
piwperty of them, atreaciy observed by^M, Catalan; and M. F. 
Mcctena gives a new g^oiuetrical application of the rule of 
muUiplioation of determinants. Dr. A. Seydler studies the 
movemant of a point on givea curves and superficies. In the 


whidh paper the author deals especially with luminous back- 1 
curreata Tha^eseUroees of Prof. W. Zenger on the 12‘6 days* 
peniodidty, are contUnted in volume. He remarks that this 
period U>e(foal to ont^half the durationof each rotation of die 
sun, aodrtrms to pirave that the earthquakes in Southern Italy, 
irom 1549 to 1873, as given by Prof; SueSs, also feB on such 
days as closely coiaekie with the ig’6 days* period. He dis- 
CQvei^s the inAmnoe the sdme (^iodielty in the dates of the 
Pmm 0^ eomets, fr^wn An. 971 to 1864, Aron^ their peri- 
nhlittmt as well dsinthe datM or meteoric showers. ' la further 
]gi|>enf:he^tfkM to that the same p«riodldty might be 

dimvefed as to thetaaKima and nUiiinia o£ atpaaafpheric pres- 
Of tem{»enrihre, fte., and pf dteumnees. Fl- 

h* mkw that the /siderealaSm^ttoia of the revolu- 
^ona qf m^asijiu ehe hut of |l» half rc^tatiiui (rf 

the samle n(im«r also in 
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rotation of the Sun,** and that all phenomena of pavitation, 
magnetism, and electricity are but modifications or the same 
cause which occasions the rotation of the sun. Dr. F, Augustin 
corltributes a paper on the climate of Prag, being a rfstmi of 
the meteorological observations made since 1 840, and another 
paper on the influence of clouds on the diurnal march of tem^ 
peraturt at Prag. Among geological papers we notice : the 
communication by Dr. Fric on the discovery of fossil remains of 
a bird, CrHornis I//4vad, in the ‘chalk of Bohemia (“Iser- 
schichten **) ; the description of a new Tertiary Batx^ian, 
Palmbatrachui boktmicut (II. v. Meyer), from the brown coal 
at Bdhmisch-Kamnitz, very similar to the I^^xobatr^tchm Gold- 
fussi^ Imt different from it in the structure of several parts of the 
skeleton. M. Carl Hehtmantel contributes two papers on the 
fossil flora of the Hangend-ridge of the Kladnq-kdkonitz coal- 
liasin, characterised by the abundance of Filiccs, AUtkopteris 
Serli, and Cyatheites arhortscens^ being most common, and 
appearing in masses, whilst the Sphsmoptetds is scarcely repre- 
sented, the NeuropUrht so characteristic of the lower deposits, 
comidetcly disappears, and the Lepidodendrons become very 
rare. The group of Liiodertnaria becomes, on the contrary, 
most usual, and acquires a new representative in the Permian 
SigUlaria dtuudaia^ Gopp., whilst Conifers become more 
numerous. The flora acquires thus a decidedly Permian charac- 
ter. Mr. J. Woldrich contributes a paper on the diluvial fauna 
at Sudslavic, close by Vimperk ; it Dears a decidedly northern 
character, as it contained remains of Myodes tof^quatus^ Nyctea 
tiwtaf Ltu£ocyon lagopus^ Fatorims Urminea^ Lfpus variabiUSy 
Arvkoia ftivaliSy A, grfgalis, Lagopus alpinusy &c. Prof. A. 
Belohoubek gives an interesting sketch of the influence of geo- 
logical structure on the chemical composition of water in very 
many springs and wells from different geological formations : 
old gneisses, Huron, Silurian, Carboniferous, Permian, Chalk, 
Tertiary, and Diluvium in Bohemia. The best water, as far 
as can be concluded from M. Belohoubek's researches, which 
Jic cojisiders himself as only prclimiwarT-^is given by the 
Gneiss, Permian, and partly also by the Chalk ; the worst, by 
the Carboniferous and Silurian. Dr. Vcjdovsky gives a list of 
Khizopods inhabiting the wells at^ Prag, several species of 
AmotbiXy Ctntropyrixy Euglyphay T'rintma^ &e.* bein^ charac- 
teristic for epecial wells. M. Taranek gives a description of 
Diatomacese at Wamsdorf. Prof. J. Dedecek gives a sketch of 
Bohemian PolytrichaccK, and deals in another paper with ^the 
distribution of Hepatic mosHes in Bohemia, 

In the Annual kf ports we notice, besides the public lectures 
read at the annual meetings, a most useful, complete biblio- 
graphical indexes of works and papers published by different 
members of the Society since the beginning of their scientific 
careers. 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 

CaMBRiDOK.'^From the annual report on the local lectures in 
populous centres, we Icam that 12 out of 23 courses of lectures 
in the Michaelmas I'erm of i88t, and xo out of 20 courses in 
the X.ent term of 1S82, were on scientific subjects, and were 
delivered to audiences amounting in all to 1042 persons in the 
former term and 64$ in the latter. This refers only to the work 
exclusively conducted from Cambridge, without including the 
coutttes of lectures in London and in the counties of Durhotn 
and Northumberland, which ore also laigely under the inftaence 
of the Cambridge system. 

University Colle^> Nottingham, has applied to be affiliated 
to Cambridge. 

A further report of no progseas has been made by the Sedgwick 
Museum Syndicate. It U estimated that 14, 718/. is ihe present 
value of the invesbnents and balances of the Memorial Fund. 
All that can be said aa*'to the prospects of building is that fiirther 
I acquisitions of sites near the new museums make satisfactory 
' preposolis more possihle* Frof* Hughes has addressed a letter 
to the Vice-ChaueriUpr ^wing that a conriderotde proportion 
of the funds for bqildiitf the preoent Woodwardisa Mnseum and 
Libraij was souf^ oi^fitiven exiuesBly fozvatgcologioal museum, 
to that the tTttivOnd^ tlay fsirly be expected to find 15,000/. os 
the value c^theOini^.tixttseumB^ it takes possessioa of it for 
theusedflheljivcim. , 

3bi4 IhiA TIidPmX Scicnott nlaood 04 
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7 receive en ordinary degree, and 5 are excused the general 
examination. Six lady studenU are formally clanged, the thvee 
in the first class being Girton students. Thus we have the un- 
precedented total of 72 names in one tripos list in natural science 
at Cambridge. Of those in the first class, Trinity and Christas 
Coll^^ot furnish 6 each, St. John’n 5, Caius and King’s 2 each, 
and Emmanuel and Clare and the nnn-collcgiate students one 
each. 

University CottEttK, London. — Mr. L. F. Vernon-’ 
Harcourt, M.Inst.C.E., has been ap^>ointed Professor of Civil 
Engineering and Surveying. Mr. Kennedy retains the Profes- 
sorship of Engineering and Mechanical Technology. 


SCIENTIFIC SERIALS 

AMfiaJm Her Physik nnd Chemir^ No. 5. — On the relations 
l:>etween galvanic polarisation and the surface-tension of mer- 
cury, by A. Koenig. — On the work of external forces furnished 
in a closed circuit, by R. Colley. — On galvanic polarbation, and 
on the Smee element, by W. Hallock. — Theory of circulatory 
and elliptically -polarising media, by E. Kettcler. — On the 
change of the coloui-tone of spectral colours and pigments with 
decreasing intensity of light, by E. Albert, — On the influence of 
deformation on electric conductivity, by A. AVitkowaki.— Re- 
searches on the height of the atmosphere and the constitution of 
gaseous heavenly bodies, by A, Ritter. 

Journal de Physique^ May. — Electro-chemical figuration of 
er(ui potential lines on any portions of a plane, by A. Guebhard 
— Note on the tangent-compass, by M. Mascart. — Variation of 
the coefficient of viscosity with the velocity, by B. Elie. — Appa- 
ratus for showing and measuring in projection, and simulta- 
neously, the plane of polarisation of the analyser and of the 
crystalline plate, by L. Laurent.— Register of the duration of 
rain, by M. Schmeltz. 

Pulleiin de VAcadhnie des Sdenees de Si, PRersbour^ (vol. 
xxviii, fasc. i)- — Analysis of samples of water from lakes and 
sources in Tibet, by Dr, C. Schmidt. — Measurements of crystals 
of Datolith, Ampbibol, and Vanguelinlt, by B. Koksharow.— 
On the necessary degree of sensibility of magnetic variation 
Instruments, by JL Wild.— Galvanic phenomena in the cerebro- 
spinal axis of the frog, by T. Setschenow. — Remarks on the 
Amphishsmids, by Dr. A. Strauch. — New researches on the 
hypothesis of a resisting medium, by O. Back lund.— Effects of 
the tension on the electrical resistance of copper- wires, by O. 
Chwolson. 

Wk notice in the last number of the "Journal of the 
Russian Chemical Sotiety ” (vol. xiv. fasc. 4), an intcrest- 
ing paper by M. Kadoulowitch, on the formation of peroxide 
of hydrogen during the oxidation of the terpenes, in which 
he tries to establish, contrary to the opinions of MM, 
Betthelot and Papasogli, that the oxidation processes mani- 
fested by the turpentine oil are not due to the presence of 
oxygenated compounds of nitrogen, but to the presence of 
peroxide of hydrogen. In the same number of the “journal” 
Frof. Menshutkin gives a summary of bis extensive work on the 
formation of ethers. M. Schwedoff contributes a paper in 
which he refutes the opinions as to the tails of comets being 
the result of the repulsive force of the sun on the matter of the 
comets, and especially the conclusions arrived at by Prof. Bre- 
dikhin on the subject ; and M. Jonk publishes numerical results 
as to I he temperatures of boiling of methyl alcohol and amylenc. 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, June 8.— S. Robert^ F.R.S*, pre- 
sident, in the chair.— Messrs. J. W. Berry, A. R. Forsyth, and 
J, Wood were elected Members, and Mr. R. A. Roberts was 
adu^itted into the Society.— The following communications w-ere 
made On the extension of certain theories relating to plane 
cubics to corves of any deficiency, A. Buchhelm [the object of 
the paper was the extension, by the use of Abelian functions, of 
certain t^ries which, in the case of plane cubics, are immediate 
coiu^eqnences of the representation of tHIe co-ordinates of a point 
of the onrve as elliptic funetions of a pmmetcr. The theories 
considered weret 1 %) the theory of Steiner’s polygonv nhd 
(a) Prof. Sylvester* theory of derived points (cf Cliford's 
* * Ckssification of Loci On the dififerentiation with resp^ 


to the modulus of the amplitude of elliptic functions* Rev. M. 
M. U. Wilkinson.— Two notes: (i) a definite integral; (2) 
equation of the director circle of a conic, Prof. Wolstenholme 
[(a) got, in the case of oblique cartesian co-ordinates* in the form 

- 3 coa wl. — Theory of orthoptic loci. Rev. 
dx"* dy^ du dy 

Dr. Taylor [the orthoptic loom of any curve is the locus of 
intersection of tangents at right angles]. 

Linnean Society, June 1, — Frank Crisp, LL.B., treasurer, 
in the chair. — Mr, H.'C. Burdett was elected a Kellow of the 
Society, — Mr. II. N. Ridley drew attention to an Eq^uium 
maximum from Swnnage, having a spike of fructification sur- 
mounted by a branch bearing portion, and remarkable on account 
of the transition of the sporophores along with the brown 
acuminate leaves,. — The Rev. G. Henslow exhibited Unalformed 
Rpccimcns of wallflower, of rhododendron, and of the Garden 
Ranunculus. — Mr. Mar.-hall Ward read a paper on bis researches 
on the life history of Ifemiina vastatrtXj the fungus of the 
coffee-leaf disease. The phenomena attendant thereon shows 
great analogy to those of tne Uredine fungi. The spores, under 
favourable conditions, viz., moisture, a due supply of oxygen, 
and a temperature of 7S“ F., usually germinate in from twelve 
to twenty four hours. — Complete infection or establishment of 
the mycelium in the intercellular passages of the leaf occurs alwut 
the third day after the formation of the germinal tubes. The 
so-called yellow spot or ordinary outward visible appearance of 
the disease manifests itself about the fourteenth or fifteenth day, 
but may be delayed ; its development and course ^ing dependent 
on secondary causes, ^uch as atmospheric conditions, monsoons, 
age of the coffee-leaf, &c. By watching the progress of the "^pots 
it has been ascertained that the spores therefrom may be con- 
tinuously produced fen* from seven to eleven weeks or even more. 
Some 150,000 spores have been estimated as present in 
one yellow cluster spot, and as 127 disease spots have been 
counted in one pair of leaves, the quantity of spores thus 
regularly produced must be enormous. According to the amount 
of dUeaswI spots, the sooner the leaf falls; and though 
young leaves arise, the fruit-bearing (lualities of the plant 
necessarily are seriously interfered with. The various sort* 
of coffee plant are all liable to infection ; the only possible 
remedy is the difficult one of destruction of the spores, and these 
are supposed originally to have been introduced from the native 
jungle, and rapidly spread under the favourable condition* of 
artificial cultivation. — Dr. Hoggan read a paper on some cuta- 
neous nerve-terminations in mammals. He related observations 
on the habits of tbs mole ( Talpa)^ with reference to its nasal organ, 
as a special sense of touch, and of the tail as a tactile organ. 
The 80 cnllcd “Organ of Eimer” in the mole's nose, its fibres 
and cell^, aie similar in character to the ordinary sub-epidcmiic 
nerve-cells nd their intrapidermic fibrillar prolongations. There 
b a probability that the inner circle of fibrils pofisesaes the power 
of touch, and th?t the centre ones and those of the outer circle 
provide the sense of temperature, pain, and other sympalhetic 
functions. The Facdnian bodies at the root of the organ pro- 
bably register pressure.— Mr. C, B. CUrke read a paper on two 
Himalayan ferns erroneously described in the ferns of British 
India. — A commurtication was made on the AsekUans colledted 
in the cruise of the yacht CUmpte in 1881, by Mr. H. C. Sorl^ 
and Prof. W A. Herdman. Twelve species were noted* one 
Mofgula cceWonnU^ from near Poole, being new,— Mr. P. ft. 
Carpenter followed by descriptions of new or little-known Com- 
tula:, being material derived from the ChaUenger expediticn and 
Hamburg Museum. The author institutes the new genus BmUo' 
crinus for Semper’s Ophmrinus.^Xyio other papers md were i — 
Note^ on recent additkms to the New Zealand flora* fiy Mr. 
Tfaos. Kirk, and descriptions of four new species of by 

Mr. Sylvanus Hanley. 

Physical Society* June 10.— Prof. CUfton, pre ident, in the 
chair. --New member* Major-General Martin* R.E.-^Mr* W. F. 
Stanley read a paper on sonorous vSbratkms, esperialty those of the 
tuning-fork, Thelargerandmoreri<jlhlemovem«irisor asotrAdb^ 
body do not appear to be best fitted to propagate miteleal«smuids 
as wM shown by placing diaks oh the of a powerful fork* 
which* when vibrating* could theuouly be heard h rhori 
wrhereas, by its smaller longtlipdlual motions* when plaeid ou it* 
resonator* it produced a penetcattog souhd ^ llie vihrMiqu dpwu 
the stem of the fork wasi shown not to depend upon a 
ventroid, as suggested by ChWrdf for e fork cut in the 
solid steel bar oommunkaied sonorous vibrotba* eqhhRy ' 0 

the resonator. To set a fork in Vibration it WOR heSEUS^'^ 
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bow out pron; only, therefonsi in tbls caste, the vibration must 
i)rooeed along the prongi* A light fork s metre long was fixed 
in a heavy vK^, and it was tihown by It that vibrations passed 
down one prong and up the other alternately. By means of 
duat, ripples were shown to nin down an ordir«ary fork in vibra- 
tion, Li^t pieces of metal were fitted to the en^a of a power- 
ful fiorit, and the^e immersed in mercury, the reflected surface 
of which was shown on a screen, where it was seen that the 
whole mexcury sUriace was broken into fine ripjdes. It was 
suggested that small waves arc also perceived by the ear. 
By these, certain conditions of harmonics could be better ac- 
counted for, ar, for example, by division in smaller waves, the 
rarefaction of a note in r^pace would not suffer interference by 
the condensation of Its octave falling in the same space and time. 
— I.ord Kayleigh explained several of Mr, Stanley’s experiments 
on the known thqwy of sound,— Mr, Walter Hailey then ex- 
hibited a model of a new “ inte^tiug anemometer.** This 
apparatus contains a horizontal plane,, In which am two slits 
forming a cross with arms towaros the cardinal points. Each 
slit is £ted with a sliding-piece, and the two slides are contacted 
by a bar; the arrangement beli^ that of the well-known instru- 
ment for drawing ellipses, ihe slides carry heneach them 
wheels with their planes i>erpendicular to the slits, and passing 
through the pivots of the bar. 'nie w liecls rest on a boiizonlal 
disk, whose centre is beneath the centre of the crus^. The 
ctntre of the bar is to be connected to a weathercock which will 
keep it in the direction of the wind when looked at from the 
centre of the instrument. The disk is to be revolved by Robin- 
son's cups. The number of revolutions of the wheels then give 
the integriU of the resolved parts of the wind in the direction of 
the cardinal points. In the working model of the instrument 
exhibited there was an electrical arrangement connected with 
four indicators, one for each of the cardinal points. At each 
turn of a wheel a circuit was completed, and the corresponding 
indicator moved. Recording instrumeuts are to be substituted 
for indicators, and the amount recorded on each in a given time 
will be proportional to the total motion of the wind towards the 
corresponding cardinal point. — Mr. Lccky pointed out that a 
good anemometer was a great desideratum at present.— llie 
Society meets at Oxford on the 17th, and South Kensington on 
the a4th of this month. 


Anthropological Institute, May 23,— General Pitt- Rivers, 
F.ILS., president, in the chair. — A paper was read by the Right 
Hon. Sir H, Bartle Frerc, Bart, on systems of land tenure 
among aboriginal tribes of South Africa.** The author indicated 
the points regarding which further inquiry is needed, and urged 
the importance of recording observations whilst it is still possible 
to obtain information from sources which in the course of another 
generation may be closed for ever by the extinction of races. 
The Zulu title to the lands In South Africa rests simply 00 force, 
the land being his property only so long as the occupant can hold it 
^ himself, or with the assistance of de chief who [>rotect5 him. 
l^e tenure cannot be transmitted by inheritance wiihout being 
constantly sapped by the influence of two institutions aniversm 
apioflig the Zulus, viz., polygamy and slavery. ChrUtiaaity has 
a spe^l bearing on the sn1:^ect of land tenure, because it is 
uutiuly through Its agency, indirect as well as direct, that we 
ma^ look for such changes in the customs of the races of South 
Africa as mav civilise and settle them, and put au end to the 
ceaseless wanderings which have tended so ^wcrfully to keep 
them in a state of ever-nemting barbarism. The author’s im- 
pression was that the advancement and civilisation of the native 
tribes of South Africa depend greatly upon the extent to which 
individual tenure of property dan be extended, whilst some 
patriarclml authority sudi as seems inherent in the head of a 
family or kraal is recogniied, and invested with some sort of 
megisterial and judicioTfimetions. sufficient to meet the every- 
day exigencies of village life. The President opened the discus- 
riott with some remarks on the pechliaritieB of land tenure in 
various itMUts of ^ warl 4 and waa followed by Pr. Rae, Mr. 
gyde eWke, and Miss Bucktand.— On the motion of Prof* 
flower, a cordial vote of thanks was given to the prerident and 
Mrs. Pitt-KWees for their kind le'ss in siUowh^t the meeting to 
be^held at their hotjse* 

EniHBOROU 

uhe f Ri|tht Hdn. Lord Moncrieff, 

, , , .;t^6lttta)ry not&sof 1^ Lauder Llodsay, 
^ Prof. Relreo of Har^, tvew wad.— 
The of the Keitii Prise for the 



Biennial Period 1879^1, to Prof, Chryslal, for bis paper on the 
differential telephone, which is publisl:^ in the Socie^’s 
sactioHs (1879*80), and gives a new, simple, and aoconUe 
method of measuring capacities and co-efficients of mutual and 
self-induction (see Nati/ks, vol. xxii. p. 331) ; and of the Neill 
prise, for the triennial period 1877-80, to Mr. John Murray, for 
his paper on the structure and origin of coral reefs and islands, 
communicated to the Society on April 5, 1880, and printed (in 
abstract) in the Froctedings of that date (see Nature, vol. xsil. 

P- 351)- — communicated Part II. of his paper on 
mirage. Having formerly shown that the observed phenomena 
could be explained in a general way by assuming a certain rela- 
tion to exist between the refractive index of the air at any point, 
and its situation between two planes of approximately stationary 
density ; the author, In his second paper, t>roceeded to investigate 
the conditions more carefully, so as to find, if possible, a distri- 
bution of atmospheric density which should be at once probable, 
and produce mirage phenomena the same in all important parti- 
culars as those observed by Scoresby, Vince, and others, ami at 
the same time be capable of easy mathematical treatment. Two 
horizontal strata of uniform but different dentitiea, separated by 
a stratum whose density varies continuously from the one to the 
other, were found to give resuUs in close agreement with obv>cr- 
vation. That a stratum of air should remain of praclkaUy 
uniform density through even a comparatively small height 
requires a lowering of temperature to compensate for the dimi- 
nution of pressure as the height increases { but this rate of 
change of temperature Prof. Tait showed was not gmter than 
had i^cn observed in balloon ascents. With given thicknesses of 
strata, there was a critical minimum distance at which mirage 
could be obtained. For greater distances there were three 
images, two direct and one inverted. The inverted one was 
always larger than the lower direct one, but only appreciably so 
when the distance of the object approached this critical minimum 
value, for which the phenomenon known os ** looming** became 
evident. The second direct image is usually much the smallest, 
being, except at dir>tances near tliis same critical distance, so 
small as to be practically invisible. This seems foHv to account 
for the comparatively few instances in which the three imo^ 
have been observed. Multiple inverted images, as observed by 
Scoresby. were explained as due to thin successive Imrs of 
varying density at different heights. It was shown that WoUas- 
tonV illustrative exjTCriment, in which three images are produced, 
is not Quite analogous to the state of affairs which produce them 
naturally. In order to make it so, the tank must be greatly 
increased in length, and the difference of density of the inter- 
diffusing duids greatly diminished ; so that the lays *may enter 
and leave the transition stratum by its lower side, and not hy its 
ends. The rest of the paper showed how Wollaston’s arrange- 
ment could bo simply and accurately applied to measurement of 
rates of diffusion. — Mr. Milne Home communicated the Eighth 
Report of the Boulder Committee, lliis dealt mainly with the 
boulders around Ben Nevis, which had been examined by Prof. 

; Heddle, Prof. Duns, and Mr. Livingston of Fort William. 

Berlin 

Phyaical Society, May 26. — Prof, du Bois-Keymoiid in the 
chair.— Prof. Landolt showed a new polarisation-appara*"^. 
whose polarising part is farmed according to the method of M. 
Cornu, modified by Herr Lippidi, and which has this advantage 
over others, es] 3 ecUlly, that it is not mounted on a foot, hut on a 
solid base, whereby bending and torsion of the tube which holds 
the liquid are avoided. This tube is inclosed in a cylindrical 
eaveloM, in which water of any desired temperature can circu- 
late. By a simple lever movement, the tube filled with tSe 
experimental liquid cau at any time be directly replaced by an 
empty lube, and conversely ; to that the zero point can be con- 
troued as often as desired. In its present form, the apparatus 
is* pretty perfect for scientific researches; forther improvement 
must be directed principolty to the production of a good light- 
source. Some tmaposM alterations of the apparatus, now in 
hand, will affiora the opportunity of examining vapours in refer- 
ence to their rotatory power* — Dr, Hagen reported on experi- 
ments for inea8ttrin|rtiie vapodr-tenslon of mercury at different 
temperatures. He first inaioated briefiy the apparatus Regrnsult 
used, and the results obtained with it, by that physicist. The 
values given hw Renault are met with in alt text-books of 
physics ; yet th^ diffibr very considerably from the amounts 
found by K^naulf in Ms experiments, and thche do not a^ee 
together, Jht authosv therefore, undertook a new deterutina- 
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tion of the«« values. The a^ifuratiu conaUted of a U^baped 
tube, having at the lower port a long straight tube, united to it 
hf htaion, while above, either branch terminated in a tube 
twice bent at a r%bt angle, and closed at the lower end. By 
Bwans of a Hagen air*pixmp this tube-Kystem was gradually 
evacuated to a pressnre of I'l 2,000,000 mm. mercury, and the 
long straight tube ojperked under mercury at the lower end. The 
mercury roae in both hranches of the U^tube to barometric 
height. One of the lateral ends of the apparatus was now kept 
constant at 0® ; while Ac other was first cooled to - 42", and 
then heated to various temperatures ; each time the position of 
the mercury in the two branches was obsetred with a catheto* 
meter, and the difierence of their heights gave the vapour* tension. 
The values so obtained for the vapour^tension of inercury were 
leas for all temperatures than those given by Renault. Thus, 
llerr Hagen found the tension at o® =: 0*015 mm., Regnault 
0*02 ; at 20^', Hagen 0*021, Repiault 0*037 ; at 100°, Hagen 
0‘6i, Ktfgnaalt 075 ; at 200®, Hagen 16, Regnault 19*9 mm. 
Thoi^h me values now found have no claim to absolute 
accuracy (owing to the di£&cttity of talcing readings with the 
cathetometer, U^ough round glft^), these experiments at least 
make certain that the Regnault values for the va];x>ur' tension of 
merciuy, which have passed into all text^books, are coni»dcrably 
too lox^. 

Fakis 

Academy of Sciences, June Jomln in the chair. — 

The fallowing papers were read : — On double solta prepared by 
fusion, by MM. Berthclot and Ilosvay.— Kemrt on the expedi- 
tion to Cape Horn, by H. Milne -Edwards. This meteorological 
mission, to start soon, for a year's sojourn at Cape Horn, will 
have tv^o medical men, Drs. Hyades and Han, who have under- 
taken to Collect and make observations os the Academy may 
indicate. A CommiUee of the Academy has urged the Govern- 
ment to add a preparer of collections, and nominated M. 
Sauviuet Ihr thJa post ; total additional cost 3625 fr. The wish 
is expressed that specialists in zoology, botany, and geology 
could have been ajp^iotsd ; but the resources did not aUow of 
tbJa. — Zoologioal mstruotions drawn up for the members of the j 
Gape Horn Mission by M. Alph. Milne-Edwords, Special 
attention should be given to the large mammalia — seals, sea- 
eUphwnts, otarics, cachalots, Ac., some of which ore rapidly 
disappearing. Various penguins and other sea-birds call for 
study ; the fuhos are imperfectly known, and a good harvest 
feom dredging operations may be looked for. — Tlie true puceron 
of the vine {Aphis viiis^ Sco^h), by M. Lichtenstein. — History 
of standards of the metre, by M. Wolf.— On the waves pro- 
duced by the emersion of a solid at the sorfac: of a quiet 
wave, when there is occasion to take account of two hori 
zootal co-ordinates, by M. Bonssiaesq. — On the boiling- 
temp^aiure of seleniuin, by M. Troofit. Employing a method 
described March 29, t88o, he arrives at the figure 665® C. 
(or pressure near ^00 mm. It is shown, that glasses of small 
fusibility, such as Bohemian, and certain E rench glasses, may be 
kept at that temperature without deformation, and so used for 
long chemical reactions. — On a calorimeter dependent on cool- 
ing, by M. Violle. This, is for use where thejinitial temperature 
iH between 100* and 4Q0® or 500°. It consists of a small, 
narrow-necked bottle of thingUss, with double envelope, and a 
vacuum produced in tite interval before closure. Through the 
neck is introduced a thermometer and a starer.— Oeterminatkm 
of the specific heats of amatl quantities of subsUu&es, hy MM. 
Tboulet and Lagarde. The method is design^ for pure mineral 
species (o‘i gr. to o*5^gr.b Its piinoiple is thk : If two thermo- 
electric junctions be put in tubes holding a Uquid of known 
specific heat water, or oil of turpentine), one may xommie, 

the defiection in a galvanometer, the rise of tm«pmtiire 
resulting, from Immersion in one of the tubes of a body ndaad 
to. a known temperature, and compaxc it with that in a Moond 
eaiperiment made with a typical body copper). The 
mwod (whifih.is illuatratedby n figurekls shown to he eaaob*^ 
On a new condensation hygrometer, by M. Crova. A swaB 
tube of nickel^platcd bram, carefully pdished wlthUu. is dosed 
at one end with ^ound and at (he other withA.leoB Of 
long foots, throq^ whichone looks along thw tube tsataade a 
light-source. Throngh two terminal tubuhvas, the air tp he 
examined ii dra«m throagb tho tube, which is cooled by nssaiM 
of sulphide ofcadmUi tmessed b3^.an 4r cusmit in a mstoBk 
envelope round the kibe. The chkOftcs of .ospeet inChs tu^; at 
the umiperature of sutacadou, enable one to esiinkWe t)m 
dew-point to one-tenih of a degree. — Law of freeing of 


aqueous solndons of organic matters, by M. Kaoult. The 
molecules of difTerent . organic matters, dissolved in the same 
quantity of water, cause sensibly the same retardation in its 
neezing-point. — Method for determination of the ohm, by M. 
Joubturt. ^Influence of the positive electrode of the battery on 
its chemical work, by M. I'otnniasL— On oxychlorides of sine, 
by M. A ndrd.— Action of sulphide of carbon on slUcium, by M. 
Colson. — Preliminary note on didymium, by M. Cl^ve. This 
points to the existence of a new element accompanying didymium. 
The author proposes to designate it ]n*ovisionaUv by the Qumbol 
Hi i8 ; it is characterised by the stropg line / = 433S*S*'’“^3tn 
a new monochlorinated camphor, by M. Cazeneuve. ~ 0 n 
sponianeous fermeutations of animal matters, by M. B^haitt|). 
He reviews past researclies, and indicates a number of deduc- 
tions from tliem.— MM. Cozeneuve and Daremburg called atten- 
tion to the fact of ijroof ha^'ing been given by them in 1874, that 
in general oH ihe .sulxitances called c^loiA by Virchow oimI his 
school, strongly decomjwsc oxygenated water,— -On the imrve- 
tissue of the spinal cord, by M. Kanvier. — Experimental attempt 
at anatomical localisation of symptoms of toxical del iriiuu in the 
dog, by M. Danillo, — Essence of absinthe was injected into 
dogs. The integrity of the optic tbalami is not necessary for 
poduction of toxical delirium. The conical region throughout 
IS exclusively concerned, — M. Larroque furnifdied some data 
regarding the thunderstorm of May 30. In some regioa.s there 
was torrential rain, in others hail. — On a new combiuotion of the 
lenses of the microscope, by M. Zenger. With a gieai focal 
distance be obtains a magnification equal to 2000. 

Vienna 

Imperial Academy of Sciencea, May ix. — L. 1 . P'itzinger 
in the chair. — H. Hammer!, contributions to the knowledge of 
the formation of hydrates nf salts.— P. Wesselsky and K. Beae- 
dikt, on some nitro- products from the pyrocaterfiia aeries,— 
Exner, detenmoatkm of the ratio-elcctrootatic and ekecteo- 
mo^netic absolute unit.— A. Tschhikel, commawoation on> ex- 
penments relating to the action of electricity ou the growtlv of 
plants. — F. Heger, continuatiorf of the fifth report of the Fre- 
hiatoric Commission on two excavations near Chotzen (Boh.) 
and near Hollein (Salzburg).— G. Bruder, contoibuhi^ to a 
knowledge of the Jurassic deposits in l^orthem Bohoiiia.— £, 
Stefan, on the lines of force of a field aymmetrieal round aaaxis. 

May 25.— Anniversary Meeting.— E. v. Bruecke was elected 
vice-president in room of V. Burg.— In the Mathematical class, 
Theodor v. Oppolzer (Vienna), Julius Wiesiier, and Emil Weyr 
Vienna, were elected Members.— Pr. E. Schultze (Grate), V. v. 
Elmer (Gratz), M. Neumayr Vienna), L. v, Pebal (Grate), H. 
Durege (Prague) CorrespondentK, Friwlrich Woehlcr (Gottingen) 
Honorary Member, L. Pasteur (Paris) G. G. Stokes (Cambridge) 
and T. Lov^n (Stockholm) foreign con'cspondeuts. —The meetmg 
was oi)ened by the curator of the Academy, Archduke Rainer. 
The reports for the past year were read by the general secretary, 
Prof. Sle^l and the secretary of the Mathematical Class, Prof. 
Stefan.— Tben Prof. E. Much (Prapjc) gave an address on tlw 
economic nature of physical research. 
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CHARLES DARWIN'^ 

V. 

T he efiects tipon Psychology of Mr. Darvin^s writings 
have been so immense, that we aboil not over- 
state them by saying that they are fully comparable 
with those which we have previously considered as having 
been excited by the same writings on geology, botany, 
and zoology. This tact at hrst sight can scarcely fail to 
strike us as remarkable, in view of the consideration that 
Mr. Darwin was not only not himself a psychologist, but 
had little aptitude for, and perhaps less sympathy with, 
the technique of psychological method. The whole coii- 
stitntion of his mind was opposed to the subtlety of the 
distinctions and the mysticisni of the conceptions which 
this tcchnaque so frequently involves ; and tlierefore be 
was accustomed to regard the problems of mind in the 
same broad and general light that he regarded all the 
other problems of nature. But if at first sight we are 
inclined to feel surprised that, although possessing none 
of the special mental equipments of a psychologist, he 
should have produced so enormous an inducnce upon 
psychology, our ‘-surprise most vaniah when we consider 
the matter a little mote attentively. For the truth of this 
matter is that ptychoiogy, m being the soienoe forthest 
removed from the reach of expieniaeixtal meams and in- 
ductive method, is the science which has Jongeat remained 
in trummeb of rv pri&n analysis and metaphysical 
thought ; therefore Darwin, by casting the eye of a 
phtiosophieal natuiaMst upon the facts, without reference 
to the cobwebs which the specialists had woven around 
them, was able to gather directly much new information 
as to their meaning, i^d the rare sagacity with which 
be observed and reflected upon the phenomena of mind 
merely os phenommia or facts of nature, led to the re* 
markable results which we shall presently have to con- 
sider— results vrhioh have done more than any other to 
unimififle the ycorng science of psychology from the 
swaddling clothes of its mediaeval nurser>\ 

The portions of Mr. Darwin’s writings which refer to 
mental science are very limited in extent — comprising, in 
fact, only one chapter in the " Origin of Species,’’ three 
in tte ^‘Descent of Man,” and a short paper on the 
d^evdlopmeAt of infantile mteUigenoe. The importance 
of the effect ptodaced by them is therefore rendered all 
the more remarkable ; but in this connection it seems 
desirable to state that the chapters to which we have 
alluded represent, In an exceedingly condensed form, the 
sesult 6 f extensive thought ^nd readmg. A year or 
two ago Mr. Barwm lent* the preseot writer the origmal 
drafts of these essays, all the notes and 

nwmoranda virirtdh hc itad cdHe on psychological sub- 

jects during the pre^ons'fety yeai^smd sowe can testify 
that any^qnewho reads these 4 s wte iibc^ to be 
surprised at the amomt ^ ihtour ihey iwdicate 
than at the^eflfect whichins^ ^ ^peoditceid by the ex- 
pressed |aiblic»iaion rmUta. otvikts one most 
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them — naniely, the honest adherence throughout to the 
strictly scientific, or, aa the followers of Comte would shy 
positive metfacd of seeking and mterpcethig facts ; 'speea- 
lation, hypothesis, and straw-splitting are everywhcrei not 
80 much intentionally avoided, as alien to the whole con- 
ception of the manner in which the sundry problems are 
to be attacked. We all know that this conception has 
not met with universal approval— that more than one 
writer, adhering to the traditional methods of psychologi- 
cal inquiry, has expressly joined issue upon it. But 
although it is an easy matter for a technical psychologist 
to point to an absence of technical thought, and so of a 
recognition of technical principles, in these parts of Mr. 
Darwin’s writings, we are persuaded that the expose oiriy 
serves to reveal a beam in the eye of the technical psycho- 
logist which prevents him from seeing clearly how to 
remove the mote from Mr. Darwin’s. In other words, 
although it is true that Mr. Darwin does not recognise 
the niceties of distinction which seem so important to 
what we may term the professional mind, it is no less 
I true that in the cases to which we have alluded, the pro- 
fessional mind has failed in its duty of filling up for itself 
the technical lacuna: in Mr. Darwin’s expositions. Such 
lacuna no doubt occur, but they never really vitiate the 
integrity of the conclusions ; and a trained psychologist 
would best fulfil his function as an under-builder, by sup- 
plying here and there the stones which the hand of the 
master has neglected to put in. To ourselves it always 
seems one of the most wonderful of the many wonderful 
aspects of Mr. Darwin’s varied work, that by the ’Sheer 
force of some exalted kind of common sense, unassisted 
by any special acquaintance with psychological methods, 
he should have been able to strike, as it were, straight 
down upon some of the most important truths Which have 
ever been brought to light in the region of mental science. 
These we shall now proceed to consider. 

The chapter in the Origin of Species ” to whith we 
have referred, is occupied chiefly with an application of 
the theory of natural selection to the phenomena of m- 
stinct, and in our opinion it has done more than all other 
psychological writings put together to explain what in- 
stinct is, why it is, and how it came to be. Before this 
chapter w^as published, the only scientific theory concern- 
ing the origin of instincts that had been formed was the 
theory which regarded them as hereditary hObits. Be- 
cause we know that in the individual intelligent adjust- 
ments become, by frequent repetition, automatic, it was 
inferred that the same might be true of the species, and 
therefore that all instincts were to be regarded as what 
Lewes has aptly tenned ‘Mapsed intelligence.” In this 
view there is, without any question, much truth, and the 
first thing we have to notice about Mr. Darwin’s writings 
with reference to instinct is that they not only recognised 
this truth, but, by elucidating the Whole subject of 
heredity, placed it in a much clearer lij^ht than it ever 
stood before. Mr. Darwin, however, carried the philo- 
sophy of the subject very much farther when he argued 
that, in coojunctiwwjth the cause formulated as ‘lapsing 
intelligence,” there was anofther at least as potent in the 
formation of in^incts— namely, natural selection. Hia 
own statement of tbe^cose is so terse that we canoet do 

better tbooxjiiOee it- > 

instead of playing the pianoforte at three 
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years with wonderfully little practice, had played a tune 
with no practice at all, he might truly be said to have 
done so instinctively. But it would be a serious error to 
suppose that the ^eater number of instincts have been 
acc^uired by habit m one generation^ and then transmitted 
by inheritance to succeeding generations. It can be clearly 
shown that the most wonderful instincts with which we i 
are acquainted, namely, those of the hive-bee and of I 
many ants, could not possibly have been acquired by 
habit. ^ 

It will be universally admitted that instincts are as 
important as corporeal structures for the welfare of each 
species, under its present conditions of life. Under 
changed conditions of life, it is at least possible that 
slight modifications of instinct might be profitable to a 
species ; and if it can be shown that instincts do vary 
ever so little, then I can see no difficulty in natural selec- 
tion preserving and continually accumulating variations 
of instinct to any extent that was profitable. It is thus. 

I believe, that all the most complex and wonderful 
instincts have originated.’* 

Briefly, then, in Mr. Darvfcin*s view instincts may arise 
by lapsing intelligence, by natural selection of accidental 
and possibly non-inteUigent variations of habit, or by 
both principles combined — seeing that little dose of 
judgment ” is often commingled with even the most fixed 
(or most strongly inherited) instincts. One good test of 
the truth of the view as a whole is that which Mr. Darwin 
has himself supplied — namely, searching through the 
whole range of instincts to see whether any occur which 
are either injurious to tl^e animals exhibiting them, or 
beneficial only to other animals. Now there is really no 
authentic case of the former, and the latter are so few in 
number that they may reasonably be regarded, either as 
rudiments of instincts once useful (so analogous to the 
human tall), or as still useful in some unobservable 
nmnner (so analogous to the tail of the rattlesnake). The 
case of aphides secreting honey-dew for the benefit of 
ants occurred to Mr. Darwin as one which might be 
adduced against his theory in this connection, and he 
therefore made some experiments upon the subject, which 
led him to conclude that as the excretion is extremely 
viscid, it is no doubt a convenience to the aphides to 
have it removed ; therefore probably they do not excrete 
solely for the good of the ants.” 

A discussion of the variability of instinct, and of the 
probability that variations should be inherited, leads him 
to consider the important cose of the apparent formation 
of artificial instincts in our domestic dogs by continued 
training with selection, and also the not less important 
case of the effects produced upon natural instincts by the 
long-continued change of environment to which other of 
our domestic animals have been exposed. All the facts 
adduced as resulting from these long-continued though 
unintentional experiments by man, go to substantiate, in 
a very unmistakable manner, the theory concerning the 
origin and development of instincts which we ara con- 
sidering. The chapter concludes with a close considera- 
tion of some of the more remarkable instincts which occur 
in the animal kingdom, such as the parasitic instinct of 
the cuckoo, the slave-making instinct of ants, and the 
cell-making instinct of bees. A flood of light is thrown 

> necftuse l)ie iadivkluAb which exhibit them, bciruc n^uten, con never 
have progeny. It is mdbnu •urprising. as Mr. IVrwiD further «n 
that no one provionaly *' mdvsncM this Uamoniutativ* cue of neuter infect* 
agftinit the weU-knoerii doctrine, of inherited habit ai advanced hy , 
tamarck." 
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Upon the latter, and the okl-standifig problem as to how 
the bees have come to make their cells in the form which 
requires the smallest amount of material for their cqsi- 
struction, while affording the largest capacity for purposes 
of storage, is solved. 

From this brief account of the chapter on Instinct,** it 
is evident that the new idea which it starts, and in several 
directions elaborates, is an idea of immense importance 
to psychology, and that the broad marks or general prin- 
ciples laid down by it afford large scope for a further 
filling in of numberless details by the attentive observa* 
tion of facts. The phenomena of instinct, indeed, cease 
to be rebellious to explanation, and range themselves in 
orderly array under the flag of science. 

But not less important than the chapter on Instinct *’ 
are the chapters in the " Descent ot Man ” on the mental 
powers of man as compared with those of the lower ani- 
mals, on the moral sense, and on the development , ot 
both during primaeval and civilised times. Our estimate 
of the value of these chapters is so high that we gladly 
endorse the opinion of the late Prof. Clifford — who was 
no mean judge upon such matters— when he writes of 
them as presenting to his mind “ the simplest, and clearest, 
and most profound philosophy that was ever written upon 
this subject.** As the three chapters together cover only 
8o pages, it seems needless to render an abstract of them, 
so we shall only observe that although it is easy to show 
in them, as Mr. Mivart and others have shown, a want of 
appreciation of technical terms, and even of Aristotelian 
ideas, nowhere in the whole range of Mr. Darwin’s writings 
is his immense power of judicious generalisation more 
conspicuously shown. So much is this the case Chat in 
studying these chapters we have ourselves always felt 
glad that Mr. Darwin was not the specialist in psychology 
which some of his critics seem to suppose that he ought 
to have been if he presumed to shake their science to its 
base ; had he been such a specialist the great sweep of 
his thought might have been hindered by comparatively 
immaterial details. 

Of the three chapters which we are considering, the 
most important is the one on the moral sense. As he 
himself says 

‘‘This great question (the origin of the moral sense) 
has been discussed by many writers of consummate 
ability ; and my only excuse for touching upon it, is the 
impossibility of here passing it over ; and because, so far 
as I know, no one has approached it exclusively from the 
side of natural history. The investigation possesses, also, 
some independent interest, as an attempt to see bow far 
the study of the lower animals throws light on one of the 
highest psychical faculties of man,** 

The result of this investigation and study has been to 
givei if not a new point of departure to the science of 
ethics^ at least a completely new conception as to the 
origin of the faculties with wldch that science has to deal; 
and without attempting to discuss the objections which 
have been raised against the doctrine, or to enumerate 
the paints of contact between this doctrine mi older 
ethical theories— to neither of which und<?rUkings would 
our present space be adapted'-rwe may say in gonetaa^^ 
that, as in the case of spin that of consdeoc^^ 

wt feel persuaded that Mr* 1>aTwin*s genius hap ^en ^ 
first to bring within the of hupm undOndandi^i. 
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largp dasses of phenomena whidh had been previously 
wholly unintelligible. 

*^The Expression of the Emotions in Man and Ani- 
mals is an essay which may be more suitably mentioned 
In the present article than in any of the preceding. The 
work is a highly interesting one^ not only on account of 
its t^ilosophicai theories, but also as an extensive accu- 
mulation of facts. The three chief principles ’’ enunciated 
by the former are ; (i) “ the principle of serviceable asso- 
ciated habits " ; (2) the principle of antithesis ” ; and (3) 
“ the principle of actions due to the constitution of the 
Nervous System, independently from the first of the Will, 
and independently to a certain extent of Habit/^ It is 
shown that the first of these principles leads to the per. 
formance of actions expressive of emotions because “ cer- 
tain complex actions are of direct or indirect service 
under certain states of mind^ in order to relieve or gratify 
certain sensations, desires, &c. ; and whenever the sanm 
state of mind is induced, however feebly, there is a ten- 
dency through the force of habit and association for the 
same movements to be performed, though they may not 
then be of the least use.^' The second principle arises 
because, “ when a directly opposite stale of mind is in- 
duced, there is a strong and involuntary tendency to the 
performance of movements of a directly opposite nature, 
though these arc of no use ; and such movements are in 
some cases highly expressive.^’ And the third principle 
occurs because “ when the sensorium is strongly excited, 
nerve- force is generated in excess, and is transmitted in 
certain definite directions, depending on the connection 
of the nerve-ccUs, and partly on habit.” All these prin- 
ciples are more or less well substantiated by large bodies 
of facts, and although the essay, from the nature of its 
subject-matter, is necessarily not of so transforming a 
character in psychology as those which we have already 
considered, and although we may doubt whether it gives 
a full explanation of every display of expressive move- 
ment, we think there can no reasonable question that 
the three principles above quoted are shown to be true 
princii^es, and therefore that the essay is completely 
successful within the scope of its purposes. 

Lastly^ we haveHo allude to the brief paper published 
in Mind on the psychogenesis of a child. These notes 
were not published till long after they were taken, so that 
Mr, Darwin was the first observer, by many years, in 
a department of psychology which— owing chiefly to 
the attention which his other writings have directed to 
the phenomena of evolution--^ is now being very fully 
cxtflOTcd, The observations relate entirely to matters 
of fact, and display the aame qualities of thoughtfulness 
arid accuracy which are so conspicuous in all his other 
work. 

On whole, then, wo must say that Mt. Darwin has 
left as bro^ and deep a mark upon Psychology as he has 
upon Geology, Botany, and Zoology. Groups of facts 
which previou^y serimed to be separate, are now seen to 
be btmi^ together in the most intimate maimer; and 
sorite of what must be regarded as the tfet principles of 
the atiienoe, hitherto unsuspe^, have been brought to 
light Ko longer is it enou^ to say that such and such 
^iona are tte twsuh of inetiiict, and so beyond the reach 


its development, its continuance, its precision, and its use. 
No longer is it enough to consider the instincts manifested 
by an animal, or group of animals, as an isolated body of 
phenomena, devoid of any scientific meaning because 
standing out of relation to any known causes ; for now 
the whole scientific import of instincts as manifested by 
one animal depends on the degree in which they arc con- 
nected by general principles of causation with the instincts 
that are manifested by other animals. And not only in 
respect of instincts, but also in respect of intelligence, 
the science of comparative psychology may be said for the 
first time really to have begun with the discovery of the 
general causes in question ; while from the simplest reflex 
actions, up to the most recondite processes of reason and 
the most imperious dictates of conscience, wc are able to 
trace a continuity of development. A revelation of truth 
so extensive as this in the department of science which? 
in most nearly touching the personality of man, is of most 
importance for man to explore, cannot fail tQ justify the 
anticipations of the rcvealer, who in referring to psy- 
chology, could in the future see open fields for far more 
important researches ” than those relating to geology and 
biology. If the proper study of mankind is man, Mr, 
Darwin has done more than any other human being to 
further the most desirable kind of learning, for it is 
through him that humanity in our generation has first 
been able to begin its response to the precept of antiquity 
•^know thyself. 

The series of brief articles whereby we have endeavoured 
to take a sort of bird^s eye view of Mr, Darwin* s great and 
many labours have now drawn to a close. But we can- 
not finish this very rudimentary sketch of his work with- 
out alluding once more to what was said in the opening 
paragraphs of the series, and which cannot be more 
terseley repeated than in Mr. Darwin *s own words there 
quoted with reference to Prof. Hen slow : — Reflecting 
over his character with gratitude and reverence, his moral 
attributes rise, as they should do in the highest character, 
in pre-eminence over his intellect.” 

In the gratitude and reverence which we feel in a 
measure never to be expressed, we sometimes regret that 
the ill-health which led to his seclusion prevented the 
extraordinary beauty of his character from being more 
generally known by personal intercourse. True it is that 
the world has shown in a wonderful degree a just appre- 
ciation of this character, 50 that many thousands in many 
nations who had never even seen the man heard that 
Charles Darwin was dead with a shock like that which 
follows such an announcement in the case of a well-loved 
friend; still it seems almost sad that, when such an 
exalted character has lived, it should only have been to 
so comparatively few of us that the last fhrewell over the 
open grave at Westminster implied a severance of feelings 
which had never been formed before, and which, while 
ever living among the most hallowed lights of memory, 
we know too well can never be formed again. But to 
those of us who have now to mourn so unspeakable a loss, 
it is some consolation to think, while much that was 
swee^st and mueh ^at was noblest in our lives has 
ended in that death, bis great life and finished work still 
stand before our viw ; and in regarding them We may 
almost bring our hearts to cry— Not for htmi but for 
ottrselvtft, wc weep. 
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miTA TION CHEESE 

I .N Nature, vol. xxv. p, 269, we gave an account 
of the mode of manufacture of butterinc,” a com- 
pound containing about 90 per cent, of a mixture of 
animal fats known as oleomargarine.’^ 

Butterine,” as the name would imply, is an imitation 
butter which is largely imported into this country from 
America and from Holland. “Oleomargarine’’ is prin- 
cipally made in the United States by the patented process 
of M^“Mouries, which consists in heating disintegrated 
suet to a temperature of 120"' F., when a clear yellow oil 
is (to borrow a term of the metallurgists) “ liquated out.’ ' 
This is allowed to solidify, and “ redned ’’ by subjecting 
it to pressure at a temperature of about 90^ F. ^^Oleo- 
taat^rine” is converted into “butterine” by adding 
about 10 per cent, of milk to it and churning the mixture, 
colouring the product with annetto, and rolling it in ice 
to “set” it. Some idea of the development of this 
industry may be gleaned from the fact that Mr, Nimmo, 
the chief of the United States Statistical Department, 
reported that the export of oleomargarine for the year 
ending June 30, 1&80, was close upon i9,ocx),ooo pounds. 
And this is probably underestimated, as it is certain that 
considerable quantities of ^^butterinc” passed through 
the Customs under the designation of butter. It is not 
very easy to get data which are altogether trustworthy ; 
but looking to the rate of increase furnished by the sta- 
tistics of previous years, it is probable that the present 
export of oleomargarine from America is not less than 
from 25,000^000 to 30,000,000 lbs. per annum. Oleo- 
matgwne was the subject of some discussion in the 
House of Commons during the last se5SLo% and the 
matter was again brought up a few nights ago in the form 
of some interrogatoriosiaddressed to the President of the 
Beand'of Trade. 

It appears that oleomargafiine. has recently taken a new 
de^iMutiue, and that its uav is' no longer condnod to the 
manufacture of “ butter substitute,” or “ buUerine.” Our 
ingenious friends on the other side of the Atlantic have 
difloerrered that a. mixture of oleomargarine and blue 
skim milk make what Mr. H* M. Jenkins, the Secretary 
of the Royal Agricultural Society of England describes 
as an excellent imitation of “ American Cheddar.” In- 
deed, so excellent is the imitation, that competent judges 
in the City and elsewhere informed Mr. Jenkins that 
unless they had been told, they could not have distin* 
gaished the oleomargarine cheese from ordinary Amerl^ 
can cheese, aaad that they valued it from S2J. to, idr. per 
ewt whelesalje, And from to 9^. per lb. retail. Ameri- 
can .cheese of presumably legitunata orii^n is of oonrse 
a well^fitabUffl^ article ofimpoitation iato this country; 
the estimated value of the . cheese we import is, upwards 
0^ gjooOfOcaof., of which at least one-half is credited, to 
iim cllmted and “ Amerloaa Cheddar/’ “Ameii^ 

can Cheshire^” f American StHton,” are. wdH't^reco^ 
msed temis^afiiong mtail pisovisiondmlera We are now 
tO' have Imitation Aateriean Cheddar^*' '^Itmtaeioa 
Amerioan Stilton ’’^MUon and Cheddar, in iact^ eoveiml 
timee rmoted; atui' Me. Jankies tetla that a very 
exteosive^ trade' wHlb he sbontiy attained in' theae 
mides, provided thnir^quit%^ pfoves : 

cientlygood for the English maiket Saanfdeaioi^tbefie I 


imitation cheeses have been examined by Dr. Voeldcer, 
the chemist to the Royal Agricultural Society, who pro*'’ 
nounces them to be perfectly wholesome articto 
If the “oleomargarine” which enters into their comppwtlon 
be obtained from healthy fat or suet, there is, of course^ no 
reason to doubt their wbolesomeness or their aUmentaxy 
value. Provided that the propottion of skim milkand 
oleomargarine be properly adjusted, the ccunpositien of 
the imitation cheese will differ but sUghlly from that of 
the best English made cheese, and will, so far as its 
nutritive value goes, be probably preferable to the oedi- 
I nary skim milk cheeses of this country, or evea to the 
more esteemed varieties of Gruy^re and Pannesan. 
“Imitation factory cheese, ” as Americans call the new 
produce, will, of coturse, be almost entirely wanting in the 
characteristic fats of milk, such as butyriiv caprin» uAd 
caproin, to the decomposition of which the npening aaid 
flavour of good cheese is mainly due. Asia weU known, 
hard solid cheese, in which the proportion of fat is com- 
paratively low, ripens but slowly, and unless artificially 
flavoured, as in the case of Parmesan, acquires little or no 
piquancy. On the other band, a rich cheese rapidly loses 
the acid reaction which it has when new; the casein 
and the fat sufEer change, and the fatty acids thus 
formed combine with the products of the decom- 
position of the nitrogenous constituents giving rise 
to compounds, which, when accompanied by a due pro- 
portion of the green mould of Asp^gi^^s gioMCuif or 
the red mould of Sporavdomma casein afford the piquant 
flavour and aroma of the more valuable varietiea of 
cheese. Such cheeses, however, soon run into pateefac- 
tive decay ; they become strongly alkaline, and may oven 
give rise to poisonous products. The fats ^“okomasga- 
rine” consklmainly of olein,atearine and theii congeners, 
and are mocdi more stabk oompounds .; hence the. cheese 
in which these bodies function will riftsfi ooinqperalively 
slowly, and would of themtelvea never acquinethedamnir 
of such rich cheeses as Stilton or Dooto Gloucester. 
Still art caado much, and he would be rash who would 
attempt to set a limit to American, ingemiity ; but. we 
may at least hope Jhatw^j/wy^/wx aod.*^<w^ ^ may 

prove to be beyond the reach of^tbeimitative powee of the 
Transatlantic checee-merchaat T. £. Tncmwic 

THE IRKAWABDI RIVER 
Report on the Irrawaddi River. Part I. Hydrogra^^hy of 
the Irrawaddi River. Part II. Hydrology of the Irra- 
waddi River. Pan HI. Hydraulics of the Irrawaddi. 
Part IV. Hydraulic Works connected with the Nawoon 
River. Parts I. and II. (in one vol), 195 pp. ; Part III., 
237 pp*; Part IV., iji pp. fol. By R. Gordon, Esq., 
flfec, (Rangoon, 1879-80.) 
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of n iimk pubiialicd at a small native press at a great 
distance from the author. Still the misprints tn this 
work are quite unusually numerous^ sometimes in a 
single line of French or German, sometimes /mr in a 
single page of ordinary' matter ; this throws some doubt 
on the accuracy of the printed Tables (which cover about 
130 pp. folio). The complete Report must have included 
about ^9 plates (constant reference being made to them), 
but imly three arc published ; the absence of these plates 
makes it often dilfficult, sometimes impossible to follow 
the author's argument. Again, the want of uniform 
transliteTatk>n of proper names causes difficulty in identi- 
fying unfamiliar pdaces, the same place being often spelt 
in two or more ways {e^g. Shoaygheen, Shwayghcen, 
Shwdgycen, &c.). There is a too frequent use of local 
words (eg, ckmtng = river, eng = lake, &c.), and also of 
odd un-£^gU$h words (eg, divagation, prescinding, &c,). 
These are, however, trifling drawbacks compared with 
the fact that the work is one of great value, combining 
the results of unusual knowledge of the literature about 
the Irrawadtii with probably unique practical knowledge 
of the Irmwaddi Delta. 

The work contains three very distinct subjects: i, the 
question of the sources of the Irrawaddi (Parts I. and II.); 
2, the hydraulic works on the Irrawaddi (Part III.) and 
N swoon Rivers (Part IV.); 3, the theory of the flow of 
water in rivers (Parts HI. and IV.). 

Sources of the Irrawaddi . — Parts I. and II. form a 
monograph on the vexed question of the lower course of 
the great Thibetan River (Tsanpou or Sanpo) ; its upper 
coarse from west to east within the heart of the Himdlya 
mountains has long been roughly known (by travellers' 
reports), but its lower course beyond the Himdiya is still 
strangely obscure. The Indian Survey maps have long 
shown the Sanpo as continuous with the Brahmaputra. 
But the author adopts the view of the great French geo- 
grapher, D'Anville (circa I 73 <^)> that the Sanpo is the 
upper course of the Irrawaddi. He discusses at great 
length the general features of the Thibetan plateau and 
of the Brahmaputra and Irrawaddi valleys, especially as 
to the distribution of mountain and valley, and as to ratn- 
fell and river discharges. The chief argument is that 
Just above the dibouchute of the highest known large 
afftuent (the Mogoung), a little above Bhdmo, at a dis- 
tance of 800 miles from the sea, the Irrawaddi is still an 
iUimense river 1000 yards wide and with a flood discharge 
of over 1,000,000 cubic feet per second, and therefore 
requiring a large drainage area above Bhdma Now 
within 100 miles above Bhdmo, the five great rivers — 
Brahmapittra, Irrawaddi, Salween, Mekhong, and Yang- 
tee-kiang — are known to be contained within a narrow 
strip of 300 mBes width ; Irom this it would seem that the 
sources of the Irrawaddi must be very distant (from the 
want tif Tiutnerous large afhuekits). By collating the 
variotts accounts of the Bartpo, it is shown that 

they are coftsirtent irith its being cofirinuous with the 

Jftdcm&ji, 

MostpfiWsapihwttuto But 

in the Indian Smrvey conducted 

apeeW investigations pn the question ; their ex, 
ploreti’t)i»ced the Saiq;k) downwandaS^ 100 

nessrest wirrvey petty riien at work on 
IBteBriiiwnainitraniwr^^ 


territory ; this gap of 100 miles tvas left a terr^a incog nitOj 
so that the question was still open to conjecture. After 
some discussion of this later work, it is shown rather to 
favour the author's earlier writings, 

Besides the main (geographical) argument there is 
much interesting matter in these two parts on the geology, 
meteorology, and some minor features of the Sanpo and 
Irrawaddi basins. The want of a good detailed map is 
much felt here in attempting to follow the geographical 
argument. 

Hydraulic Works . — Parts HI. and IV. deal chiefly 
with 'the (engineering question of) Embankment Works 
in the Delta of the Irrawaddi, intended for reclaiming the 
rich alluvial land and for shutting out flood water. In a 
practical sense this is much the most important part of 
the Report; but in the absence of the plates it, is impos- 
sible to follow the great detail given. Still there is much 
of gencrtil interest admitting of some notice here. 

Firstly, it is explained that most of the easily cultivable 
land in British Burma having been already taken up, the 
country— though apparently thinly populated — is actually 
well populated over the only good land ; and that, to pre- 
vent over population, what is now really wanted is more 
land. In this view the reclamation of good land acquires 
great importance. This work in some way resembles 
that in the Mississippi Delta, with the important differ- 
ence that the latter is a rich country with ample funds 
for the prosecution of large works, whilst Burma is a 
poor country without adequate means for the same. In- 
deed, the history of the works as herein set forth is 
throughout one of in sufficient provision of funds for their 
rapid prosecution, and sometimes even for their proper 
repair ; this was very disadvantageous, as of all works 
the timely repair of an embankment is perhaps the most 
urgent, as its breach may be simply disastrous. 

In earJy days high floods on the Irrawaddi seem to 
have been rare ; at any rate the floods of late years (1868, 
1871, 1875, *879) have all risen considerably above 

the highest supposed possible from local inquiry in 1862. 
It seems possible that this is due partly to the gradual 
destruction of the forests above, which causes the rainfall 
to be more violent while it lasts and also favours its rapid 
descent to the main stream, and partly to the erection of 
the embankments themselves which confine the floods to 
the main river, 

A very curious instance is noticed that the 1875 and 
1879 floods were foretold by the Burmese astrologers. 

Flow of Water , — The uncertainty of hydraulic know- 
ledge nowadays is well illustrated by the various opinions 
of successive engineers on the rise that would ensue in 
the river consequent on embanking it on both sides 
throughout the Delta. It is said that Col. Stoddard 
reported in 1869 that the rise would not exceed the 
average of one foot, whilst the professional adviser of 
Government considered that it might amount to 3 or 
4 feet at Henxfthda, and the author himself considered 
from 7 to 13 feet a probable rise. It U obvious that 
these results cannot be skid to be any better than con- 
jectural ; their discrepancy showing that the formulae in 
use for such sort Of calculation were (as too often 
happen*) inappficahife to the case in hand. The Govern- 
ment naturally declined to sanction the project. 

The author then undertook an extensive series of direct 
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discharge- measurements of the river nearly on the lines 
of the Mississippi work, viz. by direct velocity- measure- 
ments at numerous points of certain selected sites. 
Besides the practical value of these as necessary data for 
the embankment projects, the details may be of great use 
in the study of the flow of water. And indeed this forms 
the most interesting portion of the work in a scientific 
sense, being a mass of original experiment on the flow in 
a mighty river. Much credit is due to the author for the 
zeal with which he bad these experiments carried on for ' 
several years, in the face of great difficulties and dis- 
couragements. The experiments are discussed only so 
far as necessary to explain the application of die results 
(chiefly discharge-measurements) to the embankment 
projects. A further special report upon the experiments 
themselves is promised, which should be of great value. 

The velocity- measurements appear to have^^bcen entirely 
made with the “double-float/^ whereof the surface-float 
was a wood disc 6"x6"x i " joined by a cord Vi/ thick, of 
various lengths, to a cylindric wood sub-float 6''X6"X12" 
loaded with clay, and sunk to various depths from i to 24 
metres. At moderate depths this instrument would be 
pretty efficient ; unfortunately the efficiency of all double- 
floats decreases with the depth of immersion, and at the 
greatest depth of 24 metres this one must have been very 
inefficient; for—supposing even that the sub-float retained 
its most favourable (the upright) position — the relative 
areas of connector and sub- float exposed to direct current- 
action would be as 73 to joo, and to lateral current-action 
as 52 to 100 ; so that the observed velocity of the instru- 
ment was certainly not that of the current at 24 mitres 
depth (as it is taken to be). Notwithstanding the inherent 
objections to the double-float, there seems to be as yet no 
better instrument available for mighty rivers. 

Two sorts of velocity-measurements were undertaken, 
viz, (i) at one mhre depth at many points (from 30 to 60) 
across the channel ; and (2) at every m^tre of depth upon 
selected verticals in the channel. The latter were con- 
sidered the more important. This sort of work must 
necessarily have been very tedious in flood- seasons on a 
mighty river ; at such times only ten complete series 
could be done daily ; altogether about 10,000 such series 
were done. This is a coUection of experimental data 
quite unique in river hydraulics, of which the author may 
justly be; proud. From these data, together with the 
cross-section figure, the discharges were computed ; the 
mode of computation seems to have been as good as the 
data admit of. 

The mode of presenting the results is open to some 
objection—* many of the velocities are carried to four 
decimals of feet per second, a degree of accuracy quite 
unattainable ; again the discharges are given in several 
different forms, viz. in cubic feet per second, in cubic 
metres, and also in tons and in “ m^tre-tons'’ per day, 
per month, and per year, and in some tables the unit is 
not stated. The author points out that one cubic m&tre 
of water weighs about S 5 S^ths of a ton, so that the 
two measures (cubic metres and tons) may be use4 indif^ 
ferently with an error of less than 2 per cent., and he 
emphasises this coincidence by the use of a new term, 
“mfetre-ton^; but by all modern usage this term means 
either the '^moment of one ton of pressure at one 
foot leverage,'' or the “work done in raising one ton 


weight through one foot height,'* so that this new usage 
is inconvenient. 

As to the theory of running water some novel views are 
brought forward. It is stated that, speaking broadly, two 
theories of flow in open channels have existed ; viz, that 
previous to Du Boat's time the motion had been sup- 
posed due solely to pressure, and since his time has been 
supposed due solely to surface-slope, so that the earlier 
formulae involve pressure, and the later surfiitce slope. 
The author himself is the advocate of a “ new theory," 
viz. that the motion is due to both pressure and surface- 
slope ; his arguments appear to be chiefly two, viz. (i) 
that formulas involving only one of these elements all fail 
under varying conditions ; (2) that in many cases the 
ratio of the deep-seated velocities to those near the surface 
(which is usually < i) rises with increase of depth of the 
stream, and may sometimes even exceed unity in very 
deep streams. These views can hardly be admitted. 
Firstly, as to causality, surface^ slope is really only a 
property of running water, not a cause of motion. All 
change of motion is due to and is evidence of the action 
of some unbalanced force (or pressure). In the case of 
running water the unbalanced active force (effective in 
forward motion) is the part of the earth's attraction not 
directly balanced by the normal resistances (ultimately of 
the margin), i,e. the resolved part thereof parallel to the 
motion, the measure of which is sin f, and actually 
enters into all modern hydraulic formulx in various equi- 
valent forms, as (/ — p\ {dp-^dx)nhx^ g 9 
gp sin i, gpS^ &c, ; it cannot therefore be said that 
pressure is excluded from modem formulae (although, 
after substituting numerical values for gpf the evidence 
of it is apparently lost). In the argument it seems also 
to be implied that the increase of pressure due to increase 
of depth should cause increase of velocity, but the fact is 
that increase of pressure does not of itself affect motion 
at all, unless the increase be (at least in part) unbalanced. 

An interesting series of discharge-measurements was 
made at three sites in concert, viz. at Saiktha, near the 
bead of the Delta, and at Zaloon and Thapangyo, which 
are situate on the two largest Delta streams. There 
appear to be only some minor local affluents into and 
effluents out of the space between die upper and lower 
sites. It would seem therefore that the discbarge*inea- 
surements at the upper and at the two lower sites together 
should be nearly equal ; this affords a valuable test of the 
consistence of the results. The field work seems to have 
been done at each of the three sites on seventy-three days 
in i 872-73» thus giving reventy-three pretty complete 
results ; other eighty-three days' results are also gjven, 
but these are partly interpoiited, and therefore of less 
value. The discrepancies ate sometimes very laigOi 
ranging from ^ gain of 27 per cent to a loss of IJ per 
cent, in the daily results ; most of them (97 out of 154} 
are on the side of gain. A^er making allowaoce for itm 
utmost possible supply from the minor affiaents hetweon 
the sites (by adding in the whole rainfall all over 
drainage-basins) the residual discrepancy ia attribute^! ^ 
the “storage power " of the river area (about 305 squ^ 
miles) between the sites; While th^e is no doubt feme 
(temporary) “storage power," it seems more 
most of the discrepancy 4s dim to real error in the 
themselvesi, the fact being that cmly 
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^tiott can be expected in the dis^cbarge-measurement of 
mighty rivers in dood. This collection of river discharge- 
measurements being made in such a way as to test each 
other is almost unixjue, most published results being 
isolated results incapable of test. 

Allan Cunningham 


OUR BOOK SHELF 

Th^ Botanical Atlas ; a Guide to the Practical Study of 
Plants. By D. McAlpine, FX.S. (Edinburgh: W. 
and A. K. Johnston^ 1882.) 

The above is the title of a publication appearing in 
monthly parts, each containing, in the words of the 
prospectus, four beautifully coloured plates and descrip- 
tive letterpress.*' Part 1 . d^ls with common r^resenta- 
tives of ,the natural orders Catyophyllacece, Crucifera^ 
Fumariace<rt Geraniacea^ and Labiatve, 

We are perplexed as to the intentions of the author of 
this work, which is advertised as designed ‘'for the use of 
medical schools and Universities.'* If the Botanical 
Atlas ** is intended to supply candidates for certain ele- 
mentary examinations with the facts absolutely necessary 
for a “pass'* certiheate, it seems fair to expect accuracy 
in the drawings of common objects. 

The author, however, appears to think otherwise ; not 
only are there gross inaccuracies in the execution of the 
conspicuous figures, but the types are ill-chosen and im- 
perfectly referred to. 

In illustration of this may be noted Fig. 2, on PL 
xiv., professing to represent a vertical section of the 
common wallflower ; the reference “long stamen,** points 
to the anther of a short one, and the words “ short sta- 
men,*' axe referred to a green band, which might be 
imagined as intended for filament, petal, or sepal, and 
seems to do duty for all three. 

In the figures standing for other vertical sections of 
. Fig. 3, PL xvi., and Figs. 2 and 3, PL 

xxiii,— no one can avoid noticing the mysterious vague- 
ness in the lower portions of the drawings ; the same re- 
mark applies to the sections on PI. xv. Is the author 
undetermined as to the relations of the parts composing 
the androficium and gyncecium, or does be expect 
students, for whom elaborately-coloured drawings of 
sepals and mtals have been prepared, to discover the 
forms and relations of the smaller essential organs with- 
out aid— or, rather, in spite of the misleading caricatures 
here placed like pitfalls in his path ? 

Similar faults are apparent in the diagrammatic plans 
of the dowers, and one wonders at the ingenuity displayed 
in going so far out of the way to prepare imperfect and 
inaccurate drawings of common objects. 

Among other equally ingenious misrepresentations may 
be named Fm. 9 and 10, PL xv.— the marvellous streaks 
in a somewhat oval frame (Fig. 11, PL xvi.) supposed to 
represent a longitudinal section of the seed of Geranium, \ 
the incomprehensible st^a in Fig, 8, PL xxiil., with | 
reference to which we cannot agree with the author when 
he says i ^ The figures will ^ow the arrangement of the 
parts better than any description." 

Passing over such errors os Nostoe, Hydrodietyon— 
possibly printer's mistakes**-^and the questionable mixtures 
of and Enghsh namesi we may notice one or two 
specimens Of description appended to these gaily-tinted 
plates. We are told, ydthout ;&rther remark; “The 
imn and anrang^nt or the dtnferem parts (Fumitory) 
we Gently suggestive of some purpose." Also, the 
description of the wallflower commences : “Wallflower is 
a universal Is^ourite, no less from Its beautiful cdour 
than from Its sweet smell," and then passes on to a 
condensed and imperfect synopsia we are told 
tljit 4m *'QMhAon" ^*also mmJi% In the evetdpg in 
guide aM altradt insects," and that U rterb 


Robert “the stem forks a deal, and is very brittle at the 
Joints.’* 

Such drawings and writing speak for themselves. We 
can only express the hope that if the other parts are 

f mblished, more attention will be paid to accurate de- 
ineation and exhaustive description, and less to merely 
gaudy colouring. So far, the “ Botanical Atlas '* must 
be considered as but a very inefiicient and faulty “ guide 
to the practical study of plants,** W. 


LETTERS TO THE EDITOR 

[ 7 'he Editor dots not hold Himself respoftsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous commumcaiions. 

[ The Editor urgently r^ests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts,] 

The Magnetic Storms of 1882, April 

The Astronomer Koyal having received from Mr. Charles 
Carjanael, superintendent of the Meteorological Office at Toronto, 
Canada, copies of the Toronto records of the double magnetic 
storm of April last, has had them compared generally with the 
Greenwich records. Some results of this comparison I am 
desired by him to communicate to you for insertion, if you think 
proper, in the columns of Nature. 

The records comprise traces of the changes of magnetic 
declination, horizxmtal force, and vertical force. The com- 
mencement of .disturbance on April 16 was sudden, in all 
elements, as was also the renewal of disturbance on April 19. 
Measuring out the time*;, both for Greenwich and Toronto, the 
following results are found 



Toronto time of 

Corrcs{»onding 

Greenwich time of 

Elemeat. 

commesoement 

Oroeuwich 

commencement 


of dUtvrbaoee. 

time. 

of disturbance. 


h. m. 

h. m. 

lu m 

Declination .. 

.. April l6« 6 17 . 

.. 16, II 35 •• 

. April 16, n 31 

Hor. Force .. 

. 6 IS . 

.* 11 33 - 

n 31 

Ver. Force 

. „ 6 16 . 

.. II 34 **■ 

M II 35 


Means April 16, ii 34 ... April 16, it 32 

Declination ... April 19, 10 15 ... 19, 15 33 ... April 19, 15 34 

Hor. Force ... ,, to 16 15 34 ... „ *5 34 

Vor. Force 10 16 ... „ 15 34 ... „ 15 37 

Means April 19, 15 34 ... April 19, 15 35 

The times are mean solar. In the first case the mean of 
the Greenwich times is but zm. earlier than that of the reduced 
Toronto times ; in the second case im. later, indicating no real 
difference. This confirms, what has been before observed, that 
in times of storm the commencement of disturbance at different 
places appears to be simultaneous. 

As regards the variations reristered during the progress of the 
storm there does not seem to be any very close correspondence 
between the records of the two places excepting in one particular, 
the occurrence of a very remarkable decrease of horizontal force, 
soon after the first outbreak on April 16, which continued for 
some hours, and is a striking feature in both records. 

William Ellis 

Koyal Observatory, Greenwich, June 16 


Earthquakes in China 

Flusieurs secou&ses de tresnblement de terre ressenties en 
Chine pendant I'anmie x88l ont rapport^es dans les joumaux 
de Shanghai, de Hongkong et de Tetranger. Voici sur deux 
d'entr’eux quelqttes rirconstances toutes particuli^res qui sont 
venues k ma eonnaistance et dont on n'a pas parld. 

Le 20 Juillet, um mu apr^ gh du soir, itne seconsie assez forte 
^bmnla la viDa de Tehoitg-kia, oapitale de la Province de See* 
tt^nen, longitude de Paris ; immddiatemeut apr^s, dcrit 

un MMotmaitet la riUe for coaverte d'une brume tellemeftt 
dense qtt’bn ne vpyait pas kio pieds devant soi ; de plu une 
odeur de soufre tree seusihte se repandit partout, On prit tout 
d'abord ortte hntmt et oette odeur pour un indica d'ineendie; 
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ofiaU on le cKerchfli en vnirt. .La terreuf d’^mtant phis 
grande dans la vlUe que 1« pcuple, h. cette epoquc m^me, mnltt* 
pliait Jes supemtitiom*, et lea socri^ccs 911 Thonneur des divioiti$a 
protcctricea contre les incendles. Ausai le grand mandarin de 
l^ehong*kin iivait prohtb^ la vente et Tusa^e des altumeltes 
chimiquea iaxt^i'tra ^ les dtmngera (yan^ ha) et oelui du 
pt^crole (yang ieon) qul avaient n^gu^re occa»ont^e une terrible 
conftagratloiL 

Void une note de Mr, Harding, I’ingdiucur char£»e dVlever un 
phare k la pointe aud de Ttie Formoae. — Le 11 Hecembre i88i, 
vers 4h„da matliit trois chocs distincts de tremblement de terre 
furent resscntis/' The first, of which the motion was oscillating, 
and which was the most severe, lasted about 3 to 4 seconds ; 
then an interval of about lo seconds follow^ by the second 
shoch — an interval of x or 3 secondsi, followed by the third 
shock — direction from S.S.W. to N.N.E. 'ITicse shocks, which 
were of great severity, were also felt in Tai-wan-foo and Takow 
(environ 75 et 52 milles an iiord nord’ouest da cap sud). The 
water at South Cape rose x6 feet, causing great destruction to 
the cargo boats moored near the beach, and wa<i accompanied 
by a heavy southerly swell. The water whidi at spring tides 
only riffes 3 feet 8 inches, had resumed its ordinaiy level at 
7 a.m. 

On March 19, i88a, at about S p m., a slight shock of earth- 
■quake (toujours au cap sud), with a gentle oscillating motion 
from south to north. Duration of shock about 3 seconds.* 

J*ai pense que ces curieux fails inttJrcsseraient lea lecleurs de 
Nature. 

Lc Dircclcur dc rObserratoire, 

Marc Drchkvrens, S.J. 

Oljservatoire de Zi ka-vixi, pr^s Shanghai, Chine, Avril 2$ 

P.S.-"*'Uno grave perturbation mognetique a t^t<i enre^istree k 
Zi*ka-wei le 17 Avril demicr. l^e debuta Ivaiaquemont k 
7h. 3601. du matin (temps moyeu de Zv^ka^wei, longitude 
8h. 5111. 508. dc Gr.) par une augmentation de ta composante 
horizontale de rintcnsite et une diminution de la declmaison. 
Vers 8h, un mouvement inverse comnien^a pour sc eoniinucr 
avec de larges ondulations m^l^g de socoados brusqiu's ct nom- 
liretwea jusqu*a ah. 22m. de Tajires midi, moment oii hi decUuaison 
atteignit son maximum, Lutre le miniuitun, qui fut cnregistn^ 
quelques minutes apres le debut de la perturbation, et ce uia«i- 
mooi de ah. aam. la d^clinnison a v.uie de 2i'*i, vaieur con- 
siderable k Zi-ka-wei. La composatiie horizontale cut son 
uainiimiiiD d’iutensite (apparent a cause de la variation de tein- 
p^ture) d 'abort! a 4h. 20m. du soir, puis encore k 7I1. 20m. du 
floir. Ou peat ve reudre con\))te de I’enormc baisse enregistrce 
cn oelte occasion, en f-achant que le 19, par excmple. oii la 
variation de Ja composante fut normale, la courl)e photograpM^ 
ii une amplitude totale de 15 millitxi, tandis que ie 17 pendant 
la perturbation la variation totale s'fileva k 76 uiillim. enure 
yh. 36m. du matin et 4h. 2oin. clu soir, Les grandcs onduU- 
tions fie dessincrent pendant le minimum d^intensite entrc 2h. du 
soir et xoh- du soir. Vers iih. 30ro. da soir la composante sc 
reieva tris-brusquemem, osciUa encore 3 ou 4 fois ce vers 3h. 
du matin 18 la perturbation <ftait finie. A cette augmeutation 
brusque d*inte»ail(f correspondit une drminufion non moins 
rapide de k dcSclinaison, suivie aussitfit apr^ d’une forte 
augmentation qui mit ausgi fin k U perturbation de cette 
b:iufiaole. 

Pendant tout ce temps Ikimant dc.k composante verticale 
ofoUk constamment nuns dans de tr6s*petitcfi Imrite.^ ; it n'y cut 
que deux onduktiona qui se deasinirent assez nettement, Ikne 
eutre et 8i du soir iRutre iV 11.30. 

Le 20 Avril, nouvclle i>erturbation aussi int^ressante com- 
men9ant avec une aoudatuet^ et uue violence extraordinatre k 
Xih. 4001. du matin par mie tmorme diminution de la composante 
horijtontale, suivie de fiauts op d'ouduUUon^ ampJes ct afisex 
rapideft. Inutile dc dire que k diiclinaison a varxf propor- 
tlonellemept et cn sens inverse. Le maxtmuizi de ddclixuuson 
hit enregistr^ k 3h. 43m. de rapr^^midl ; entre le miiKimum 
itormal de 9hi et ce maximum de raprte^midi k vamtion' k 
de I3''2 seukment La pertutbatusn prit fin ^ 20ra. du 

matin le at, qaoique la d^natson ocmtfmiie a Stre ttv^igicli^re 
dn»M Ja joumje* 

Anti^doubk pefttu^hm inagn^ttque out oocteipoodudefi 
troubles ^prolondsdans tOtttes lesligm t4tdgraphiqttea,-mariiie»«iu 
terras^ de Fexirtee Orienn de Singapore et Manilie ivmquik 
T!eot«bi> Les tnaimts ou oonrank ^ertarbaiaass fanmt 
obscNwds forent eiutcmt, k X7i «ntre ic^. et midi (Nagmld* 
Shanghai ShanghaMimagkoag), k midi 50m. (HongkongpAmoy- 


Shanffhai), k ce moment Ja correspondance autre Hoaii^oag^ 
Manuie, et Singapore entyrement interrompue } entre ah« 

« 2h, ^20m. Shai»ghai Amoy). Le ao, k midi (ShaPKhai^ 

^out eik indique i>our I'Europe de beUe« aut-oiie bom^ales* Ici 
rlen. 


Non-Electric Incandescent Lamps 
It is 1 believe well known that a method of obtaining light 
■ by means of incandescent platinum was patented hy A. Cruok- 
shanks in 1839. The fotlowtag extracts from his sMeification 
(No. 8x41) will, 1 think, show that there is no essential difference 
I between the lamp devis^ by Prof. Eegnard (NatuRk, vol. xxvi. 
p. 108) and the invcncioo of the patentee, which is described as 
followit : — 

“ In order to increase the light obtained from Rubstances that 
are rich in carbon and to obtain light from gases and vapours 
that do mn contain the proportions of carbon necessary to prO^ 
duce a bright fl/iroc, I construct a cage «/f fine pktina wtregunze 
or network of the fonn of the flame and just so much smaller 
than the fkme, that it may be entirely immersed in the outer 
portion of if, where It will soon become intensely ignited," 
Further nn it is stated that the pkfinuiu (coverm with lime) 
may lie liented by jets of the ** vapour of iudammable Uquids 
nuxed with atmoHpheric air,*' aud the patentee says that "the 
most advantageous method in practice " of obtaimog the mixture 
** is to pass a current of air through such liquid.” 

The use of incandescent platinum as a source of light was 
again patented in 1849 by Gillard, and in practice at Nar- 
bonne and some other towns in France, but after a fair 

trial the experiment was abandoned (sec King's ‘*CoalGRS,” 
vol. i. p. 53). F. M. Sexton 

61, Barrington Road, S.W., June 12 


Coasenration of Solar Energy 

The rivm of Dr, C. William Siemens suggest a coaafiideration 
of the influence of fiolar rotation upon the asmereal atmofiphere, 
at various distances from sun’s centre. 

Ijiplace’s limit of equal rotary and planetary veloci^ is at 
36*35 being sun's scmidiamcter. The centrifugal force of 
rotation at that limit would be 1321 '3 times as great as at sun's 

surface, while the centripetal force of gravitation ia oaily 

as great. The lately-published photomplis of the sokr eclipse 
indicate an atmospheric oblatencss which may be due to the 
equilibrating, tenflencios of the two opposing forces. 

If ihe sethcreal disturbawces from this source are not sufficient 
to account for luminous and thermal vibrationi, wie^ may look 
next to the velocity which the Rubsiding particks would acqittire 
in falling from the cquatoriai Ihdit to the fiokr poke. If there 
were no re.sistance, this vrtooity would be 

(36^ ^ 2gr^^i=376-8 milefl per second. 

Any dimimition of tldi velocity by tesisUtnoe would be canverted 
into heat. 

Jf we apply CoulfnDWs formula of tOttiniMl ekatudty, 
/ « to solar rotation, may repteaen* sunk mesa, 0 

the ooe^eot of the radius of toraiem^ / the eooffident^ torafon, 
ggravltamig acceleration ai sim^s equatorial surface, f time of 
oeeilktion when tho foraeof toruon is removed, or time a 
Bolasf haLf«ratatiott. Then 

... 

3 2 

But g)', or die projectile velocity that is represented snti'fl 
rotary oscillation, is the velodfy of l^kt ; gf* U Abe modl^iw of 
light at fiun's equatorial surface ; Thrtheoredcai lei^h of 
a pendulum, at sun's surface, which would oeoHkte ooee Jh eadh 
half rotation ; is the Icnj^h dt an equatoHstl radius rowing 
withsuu, and having the snperfidid edriMtul ^ ^ 

emote extremity. 

¥ttyi7’ 

TLe EunotlDn of the. &«n i«t< tltte Herceptlod 
UffFORTtJNArXLT, 

am unable to refer to ffkiv. p, 499, M 
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S. £. PeAl, 1 nM^« tberttfore, be oowmunic&ting Atok in^ot 
m^tkm ; M it u the reMtt pereeni^l eacperieneef ^hat 1 
iMtineto f^ate rmy be of ’some use ae confiematory of fttateawiita 
of^bthen. 1 ^. Peal w<Mk 24 . atit be able aoourateljr to esteate 
ttttksa the Benee of heaaittfr^he capaeit^y to receive 
preoue^r oquel and similar in each ear. A greater 
eensibiUcy ia otta than la the other, would incline hun to the 
t!^t, or the left, as the case might 1^. 

Few people k^Wi that th^ may be partially deaf on one side, 
nnd yet not perceive it, just as some are right- or left-eyed, with- 
out knowing it. A good test is a watch slid along a two-foot 
rate, the end of which touches the cheek. The watch is moved 
away, inch by inch, till the ticking is no longer audible— if the 
distance u the same on both sides, the sensibility of each ear is 
of coum eqvmi* 

1 shldl not forget my horror when my medical man, npjpdytng 
1^ te«(, showed that while with my right ear 1 could distingubm 
the ticiis far beyond the 2 feet, my ear was impervious to 
tinfraoimd untii within an inch or two of the wolch. Hearing 
on that side has now totally ceased, and the result is / not 
ih* idia cf thd dirtetion of sounds I can hear certain 

Kounds (for 1 am becoming deaf on the right side also), but to 
whichever side I incline my right ear, from thence do I fancy 
the sound to come. 

To me, with my passion for omithologv, it is a terrible 
deprivation. In my youth my senses were Intensely acute. I 
co^d rnstandy detect and f)roceed to the faintest note uttered by 
a Irird in the forest. Now the loudest call only pussies me* the 
more. But I was a long time befenre I found this out. 1 
fanciad more than once that the bird t was pursuing had powers 
of ventriloquism; then that there were two or more, calling 
imm. di 0 erent directions. As soon, however, a« I found, as 
before stated, that I was deaf on one side, 1 began exp^iinent- 
iag on m^elf, and quickly arrived at the conclusion that in order 
to estimate direction, both ears needed to be equally sensitive, 

A curious instance of correct judgment as to direction and 
distance of sound is given by one of the South African cuplorer?, 
Ckeen, I think. He had been much annoyed by a lion which 
roared round his camp. Talcing hw rifle and some of his native 
followers, he went outside in the dtreetton of the sound. Halting, 
they listened intently, and at the neat roar caught the exact direc* 
tlon, and judged the animal to be at (I thiuk) about 300 yards. 
Car^uUy levelling his rifle, he fired, and hod the satUfaction of 
heariitf the weil-known ^Hhud of the buUet, and a cliange of 
note mm the midnight serenader. Neat morning showed 
tvaces of blood, and following up the track they found, and 
dnquutehAd-tbe wounded beaet. 

Culour- blindness Ia reprasented in the other semte, by sn 
inahtUty to distinguish certain sounds. That this i$ caus^ by 
mmial deafiiess, 1 am now pretty well certain. My father-in- 
Ikw, who never knew he was deaf, never heard the chirrup of 
dte cricket, and T now find I cannot do so. Only last night my 
wife observed “ what a noise the crickets are making, *^to me 
there vvas unbroken silence as ra^rded outward sounds. 1 only 
heard the continuous ** buzzing" that sounds in my head, cug- 
]iMt«d by the regular thud thud '' of mjr pulse. 

t have a clock, the hours of which strike on a»sweel atoned, 
UMtalhc bulL If my Tight ear is turned towards it« at a mode- 
nd# diilaoee, hear the ringing, nofee ; if turned away, I am 
only mscieuaof the '* burr " of thu' works, and a dull ** thud, 
thfeud," dtno^iog the stroke. "Why do Ihear the ** burr/' which 
ui 4 wt so loud, at ckor, a« the meUdtie ''ciug *'? That wave of 
sound aaems to pam by and not affect uk i U is like the shar]) 
jmte of the cricket. 

The cause why certain sounds are inaudible touertuin ears if 
a anbject well worthy of investigation, as beaTing’on the placing 
of sentries or outposts at night, in time of war ; also for apom- 
mcn'^huntfng large dangerous £. L. JLafdAo 

imdi Govumuto, Noumea, l^w Caiadonia, April 7 

Jnmuicu Beferd 

Mh. U Manats rsks (»ATtr«% voL aar, p, 15!') fbr some 
ASttm to-tha' localilt And f^maral chiraeMr of IIM aCedui^^ceK 
-of" pflfesela, M I £aU to^ dYi 4 any reply, in ymr pa 

Is ' vnutum-^ ta- aand af tnifee oy way^ of rasppisfe* to 

dNMM# jihearwatara <>^{^|jEasitf) hteed . in hnles m 

the groimdi excavated by themselves ; sometimes on small \ 


islands, at other times on high inountams, at considerable dis- 
tances from the sea. Their movements to and fro aae almost 
always performed at night, nnd as they are capable of a very 
rapid fhght, a distance of fifteen or twenty mlks U quickly 
traverge£ 

Here, in New Caledonia, the well-known wo/AV 

breads on the summit of Mont Mou (about 400Q feet) in Jauuayy- 
March, in great numbers, laying one white egg, as usual. 1 nm 
informed that in some places the ground is honeycombed « ith 
their burrows. 1 am also told that during the non-breeding 
season number^ come to roost in their old holes. 

The larger, yfS, rostrata. Frail, nests in siitdlar places, but at 
a much less elevation, on the Island of Uen, the most southern 
portion of New Caledonia, and hardly divided from it by the 
celebrated Wodin psssa|p*. 

Other species are said to frequent other mountains in the 
interior, but 1 have no personal Iwowledge of them. 

In I obtained J^nusimsms, whiuh bred far away^in die 
mountainous interior, and there are other true petrels which do 
the same. 

Vast numbers of various petrels and shearwaters are found in 
these seas, and I fancy all burrow, more or less, in the earth, to 
lay their eggs. Of the ' ’ (ireat Grey Petrel ” {Adamastor ciH/erta) 
Capt Hutton says, that it "burrows horizootally into the w-et, 
^eaty earth” (of Kerguelen’s land) "from two to eighteen 

TTiat the "Jamaica Petrel” resorts to the Blue Mountain 
range of lamaica, for the purposes of Ijreeding, I Imve not the 
smallest doubt, and if the holes are examined at the right time 
of year, I feel sure eggs will be found. 'Hie birds probably do 
VLfi the holes as rest mg places, during certain periods of the year, 
They do not, however, lay Ikeir at sea / and sooner or later 
Mr. Morris may be sure of finding eggs, though he mny not find 
much of a tieht. 

The breeding of the Mutton Bird {FaJ^ttus ^yivicattdus) on 
many of the Australian islands has been often described. lu 
burrows render walking positively dangerous. If Mr. Morris 
can refer to Gould’s “Birds of Australia,” he will find much 
information on this head. E. L. Layaxd 

British Consulate, Noumea, Apidl 10 

The Regnard Incahdesckht Iamp.— I n reply to several 
correspondents w-ho find a difficulty in the use of petroleum for 
this lamp, we think they may be more successful with bonzoUne. 


DOUBLE STABS » 

n. 

arein possession of numerous methods of computing 
double star orbits. Sir John Herscfael gave one 
of Ibc first solutions of this problem, and his method has 
been used more than any other up to this, and so fir from 
becoming, obsolete, it is yearly gaining ^ound at the coat of 
the methods that have been proposed elsewhere. It starts 
with the construction of the orbit, which the companion ap- 
pears to describe round the main star. It is clear that as the 
planes of the cubits may be inclined in every direction in 
space, we see only the projection of the real orbits on the 
heavens^ but this, as wdl as every other projection of an 
ellipse on a plane surface, is another though the 

mam star does no longer appear situated in the fbcus. 
Five points detemiine an ellipse^ if we therefore posses* 
five complete observations, we can detetmine the apparent 
ellipse. Now the observations are not perfectly accurate, 
but the calculus of probaluKties furnishes us wito means to 
ascertain the most probable ellipse from agreat numlwr of 
observations, to which dJffercnt weight may be attributed, 
accordingto their feltAbility, as fisr as loiown. But at Her* 
sflhel'e time,. tiiQUgh the angles had been fairly observedi 
the mea^ueemeot of these minute distances was stUl In its 
infiincy, in consequence, threw them awayA and 
computed dlsthacos by aid. of the Ketderian law remwd 
to abeiVQi,fTomthe angulbt velocities^ concluded frona a 
comparbon of observations separated by moderate bwser^ 
vaU^ angles in the foShiwing way>-* 

on a^IMfcper neatly divided into squares, he lays dam 

* Cosuauod from p. >55* 
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p^int for every observed angle of position, the epoch in 
years and decimals being measured as an abscissa along 
the horizontal lines, and the angle in degrees as an ordi- 
nate along the vertical ones. A series of points are thus 
obtained^ which, if the observations were exact, would 
necessarily admit of a re^lar curve being drawn through 
them, whose nature Is of course determined by the laws 
of elliptic motion, and one of whose essential characters 
is to nave within those limits of the abscissa, which 
correspond to a whole period of revolution (that is, to a 
difference of 360 units in the ordinates), in some cases 
two, In some four, points of contrary flexure, but never 
more than the latter, nor fewer than the former, and to 
have, moreover, in all its points, a peculiarly graceful and 
flowing outline. The errors of observation, however, 
prevent the drawing of such a curve through all the 
points. It must be drawn with a free but careful hand, 
not through, but among the points, and so that it shall 
deviate less from every point, according as it is more or 
less reliable. Now after HerschePs time the accuracy of 
the observed distances has wonderfully improved, and we 
are therefore able to draw another curve representing the 
distances as ordinates, which then ought to agree with 
those deduced from the angles, and the angles ought to 
agree with those dcducible by aid of integral calculus 
from the distances. The curves must be varied till they 
thus mutually support each other, and then we may 
construct any number of points of the apparent orbit by 
reading off the angles ana distances for the corresponding 
epochs on the curves, and if we find the arc described 
sufficiently extensive, the apparent ellipse is simply drawn 
as nearly as possible through them. From the apparent 
orbit the elements of the real orbit, described in space, 
are then determined. These are seven in number ; — 

o. The major semi- axis, expressed In seconds of arc, 
z>, the angle under which their mean mutual distance 
would appear if placed perpendicular to the line of vision, 

$ e, the straight line joining us with the star. 

f. The eccentricity of the real ellipse, 

y. The inclination of the plane of the real orbit to the 
plane perpendicular upon the line of vision. 

O. The node, ue, the angle of position of the line in 
which the plane of the orbit intersects the plane perpendi- 
cular upon the line of vision. 

TT. The longitude of the projected peri-astron, rV. the 
angle of position of the companion at the epoch of its 
actual nearest approach to the main star. 

T. The epoch, when the nearest approach in space 
occurs. 

P. The period of revolution, the lime it takes the 
companion to complete an entire revolution round the 
main star. 

It is impossible to say what part of the orbit is inclined 
towards us, and what is removed from us,^ we cannot 
therefore, distinguish between an ascending and a de* 
scending node. 

Both Wore and after Herschers investigations, several, 
methods of calculating double-star orbits have pro- 
posed. Savarv, at Arago's request, was the first who ^ve 
an analytical determination of an orbit from five points. 
He also proposed a method, subsequently improved by | 
£ncke^ for calculating the seven elements or the real 
ort>it from four complete observations. These furnish 
dgfat co-ordinates corresponding to known epochs, and 
as duly seven quantities, the elements arc sought, the 
problem is over-determined. It has to be solved with 
ttifrerent values of one of the data, in order that all the 
o^her data may be represented. The case is, at the time 
it generally was possible to obtain but three complete 
positions from the discussion of modem observations, 
while fourth^ depending upon Herschel's measures, 

* Tbb coifld lift AMertalDf d if we could nt soy tioft obMrve tlie igMed to 
ibileeMr mcoi^ wkh which the compiuiieu iquwoiicheft to or recedM inm. 
utinthelioeofWsion. Siwctiroscopkls m mekiM lome provroM ia 
teMurchee, but dieir nre not «a yet wimcietit for our^urpose. 


gives seldom even an approximate value of the distance. 
After that, a longer series of angles had become available. 
Klinkerfucs proposed to determine at once the seven 
elements from six observed angles, and at least one dis- 
tance. The dimensions of the orbit could evidently not 
be obtained without the aid of observed dimensions, 
though all the other elements can be derived from the 
angles. It sometimes occurs that the companion moves 
in an orbit, the edge of which is turned towards us. The 
inclination is then about ninety degrees, and all the 
angles are nearly equal to, or half a circumference dif- 
ferent from the longitude of the node. We are then 
obliged to make more extensive use of the distances. 
Several analytical methods have been adopted to this con- 
tingency, which has actually occurred in a few cases. It 
seldom happen^ that an orbit founded upon a few posi- 
tions, even if these are distributed over a great part of 
the arc described, is the most accurate that could possibly 
be deduced from all the observations at our disposal. It 
is therefore advisable to finally correct the elements ac- 
cording to the rules of the calculus of probabilities, so 
that the errors ultimately left behind in the representation 
of the observed places, may, taking into account their 
relative accuracy and their difierent peculiarities, be as 
small as possible. In this country, Hind, one of the 
greatest authorities on anything relating to double stars, 
has made most extensive calculations of this nature. 

The number of those double stars whose orbits can be 
computed is limited to between .thirty and forty. The 
time during which micrometric measures have been made 
is so short, that one but seldom can make anything like a 
correct guess of what the whole orbit may turn out to be 
like, when the period is above three hundred years ; and 
even so, the peri-astron passage must happen to fall 
within a hundred years from now j that is, if the eccen- 
tricity is not unusually snull. The eccentricity of these 
orbits is generally large, and it appears to be larger the 
greater the period and the greater the axis is. Now in 
the cases— by far the most frequent - where the measures 
do not embrace a larger part of the orbit, we represent 
the motion of the companion by formula, deduced in 
accordance with the proportionality of the areas with the 
times. These formulae suffice to foretell the co-ordinates 
for some few years to come, and they are interesting in 
other respects, too. Thus, if the distance of a double 
star from the solar system were knewn to us, we would 
also know the dimensions of the orbit in miles, and then 
wc could calculate its mass by aid of Kepler's laws. Now 
their distances from us are not known, out if we assume 
the mass to be on an average e.g, about three times the 
mass of the sun, then we obtain— if we make the further 
assumption that the distance actually measured in seconds 
of arc between the components is in an average of a very 
great number of stars eq^ual to their mean distance from 
each other— from the penod of revolution (concluded from 
the variation of the angle) through the inverse calculation 
their distance from us. Now these hypotheses can only 
be used in discussing the results of an average of a great 
number ot systems that have certain characters in 
common, eg, brightness, colour, or distance. 1 am at 
present engaged with such researches, from which I hope 
to arrive at interesting results. 

Most of the double starsi that so far have been found 
to revolve, are close and more or less difficult objects. 
Few of them are more than six and a half seconds Of arc 
asunder. The components are in most cases of about the 
same brightness, but the companion is, on the whole* 
smaller, the greater the distance. 

There are two kinds of revolving double stars. The 
first of them consists of bodies whose colours are strictly 
identical^ whereas the Second consists of bodies wbiDip 
colour is generally con^tondAtm, The principal ^ar 
both cases is white or ye&ow^weiyte stairs prejp&ioetUtl^ 
m the first case, ydlows in the secemd. In ^ 
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the latter kind, the companion i$ generally bluish, and 
the number of blue companions increases rapidly with 
the distance, so that the close pairs are generally of the 
same, more or leas white colour, and not very diderent 
in magnitude, whereas the wide pairs are of complemen- 
taty colours, and the companion much fainter than the 
priixutry* We see then that the brightness is, on the 
whole, more different, the more different the colour is — 
circumstance first pointed out by Struve. Now it is well 
known that the colour of a solid or liquid cooling body 
passes from white through yellow to red, and these are 
the colours in which the single stars, without exception, 
appear to us, whereas the blue and purple stars are founa 
only as small companions to brighter stars. Holden, in 
Washington, has suggested that ^ese colours are due to 
absorptive atmospheres — an opinion, the decision of which 
we leave to spectroscopists. Pickering, in Cambridge, I 
U.S., has shown, from the absence of polarisation, that | 
th^ do not shine with reflected light. 

The last remarks remind us of the planets, that, no 
doubt, revolve round those distant suns, and derive from 
them their light and heat. When we reflect upon the 
complicated nature of the orbits, which the planets and 
comets describe round our sun, we get some idea of how 
remarkable must be the nature of those curves that 
planets describe round double suns, compared to which 
the motion of our moon is simple, and easily under- 
stood. Perhaps the same comets that disappear to 
our gaze, leaving the sphere of attraction of the sun, 
are attracted, and for a time become members of 
those wonderful systems. Our mathematics do not 
suffice for solving the problems that are thus suggested, 
but it is not unlikely that, unless situated very close to 
one or other of the suns— so close that the other appears 
not much larger than a star, though comparable in bright- 
ness to the nearest sun— the planets arc whirled out in the 
cold space by the gravitational infiuence of the other sun, 
as very likely many a minor planet was ejected from 
the solar system under the influence of Jupiter. What 
must be the nature of those worlds illuminated by two 
different suns, one yellow and another purple? Now 
rises the one, and all is clothed in yellow, now the other, 
and illuminated from complementary sources, every object 
appears in its natural colour. Then sets the yellow sun, 
and what must be the diversity of the effects as it approaches 
the horuon ! And behold nature puts on a purple mantle. 
Then also that sun sets, and in the darkness of night, 
though there is seldom night where there are two suns, 
the starry heavens are seen much the same there as here, 
exc^t (ferhaps for moons reflecting light from the dif- 
ferently' coloured suns." But stars seem large to us 
are hardly visible there, while our sun is perceived in the 
telescopes of the mysterious beings that inhabit those 
strange globes as only a faint star, and metaphysicians 
there prove firom a priori considerations to their atten- 
tive pupils, that no life could bask in the feeble glare of 
a single sun— how all would famish but for the oppo- 
site eSbets of the two suns. And no doubt I life there is 
heightened, and the wonders of nature are unravelled 
by aid of and untto the mAuence of the energy of several 
suns, nvo(re highly developed science, seeing how glorious 
Is the creation on this poor orb, that is kept alive by bpt 
one. Not only the play of colour must there be more 
varied than here, but . phenomena of which we have not 
the faintost idea, must be msdueed also through the 
action of heat, electricity, and mngnetl»ra.‘ Indeed, upon 
subjects Idee these, science gives no information, and we 
nmy therefore give our fancy fees reins. Oh! that we 
aid possess the power of aj^dating these things like 
Che dfvine Afilton, when in truly prophetic strain he 

; Whh tWr ihoa^l^Seia!^ 

' H;* iidW oiisii tbft fhWsW atttMd by the two mai mm bey*rirliit«rMl- 


Commuaicatiog male and female light, 

Which two great sexes animate the world, 

Stored in each orb, perhaps, with some that live ; 

For such vast room in nature uuposseas’d, 

By living soul, desert and desolate, 

Only to shine, yet scarce to contribute 

orb a glimpse of light, conveyed so far 
Down to this habitable, which returns^ 

Light back to them, is obvious to dispute.^' 

W. Doberck 


ON THE PHOTOGRAPHIC SPECTRUM OF 
COMET ( WELLS) /., 1882 ^ 

O N May 31 I obtained a photograph of the spectrum 
of this comet, with an exposure of one hour and a 
quarter. On the same plate I took a spectrum of a Ursae 
majoris for comparison. The comet’s spectrum on the 
plate consists of a strong continuous spectrum extending 
from about F to a little beyond H. I am not able to 
distinguish any of the Fraunhofer lines in this continuous 
spectrum. The slit was rather more open than was the 
case in photographing the spectrum of the comet of last 
year ; this would make these lines less distinct, but the 
lines G and H are well seen in the star's spectrum taken 
under the same conditions. We may therefove conclude 
that the part of the comet’s original light which gives a 
continuous spectrum is much stronger relatively to the 
reflected solar light in this comet, man was the case in 
the comet of last year, and for this reason the Fraunhofer 
lines are not distinguishable. 

Observations of the visible spectrum had already 
shown that the comet differs remarkably from the hydro- 
carbon type common to all the comets, some twenty, 
which have appeared since spectrum analysis has been 
applied to these bodies. 

The photographic spectrum shows, as was to be ex- 
pected, that this essential difference of spectrum exists 
also in the more refrangible region. The very strong 
ultra-violet group assigned to cyanogen is not to be seen 
on the plate, anct the bright groups between G and k, and 
between h and H do not appear to be present. 

The head of the comet was in sharp focus upon the slit, 
and the continuous spectrum with dehned edges corre- 
sponds to the nucleus which in this comet was very 
distinct. In this continuous spectrum at least five sepa- 
rate places of greater brightness are seen, which very 
probably represent groups of bright lines, though they 
are not sufficiently distinct in the photograph to ^mit of 
resolution. That this interpretation is correct, seems 
probable, from the circumstance that these groups, as 
shown in the diagram, project beyond the strong con- 
tinuoue spectrum on one side. This side corresponds to 
where the light of the coma, on the side of the nucleus 
next the sun, falls upon the slit. We learn, therefore, 
that the light of this part of the coma consists for the 
most part in this part of the spectrum of these groups, as 
here on the plate only an exceedingly faint continuous 
spectrum can be seen. 

It is not possible to measure with any useful accuracy 
the beginnings and endings of the groups, as they are too 
faint at these points. Measures as accurate as the cir- 
cumstances would permit have been taken of the brightest 
parts of the groups. The wave-lengths of these brightest 

^ 4253 1 
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appear to have been strong, and it may be that some of 
the light of some of the groups may be due to this 
substance. 

Prof. A. Hersche] and I>r. vtn Kon'^oly showed long 


I ago that the spectra of the periodic meteors are didSerent 
for different swarms^ and it does not seem surprising that 
we have now a cnmet> the matter of the nuckm of wlsfeh 
under the sun*s heat shows an essentHd chemical diitifer- 



ence fzom the long series of hydrocarbon comets which 
have appeared since 1864. 

Afr. Hittd has kindly furnished me with the distance of 
thk comet horn the sun at the time the phoEtograph was 


taken. The comet was then 42,380,000 miles distant from 
the sun, while the comet of last year was 69,420,00010^ 
when 1 obtained the photograpli of its spectrum. 

William HUGciNti 


X-ABAJ'ff^S ELECTRIC ACCUMULATORS 
intervals since the introduction of accumulators or 
secondary batteries by M. Gaston Plantd, various 
modifications have been made with a view to constructing 
cells on a commercial scale. The most renowned of 
these modifications was that of Faure, who applied red 
lead to the surface of the lead plates, so as to famish 
agveaterthiokneas of the spoz^y mass that is the effective 
agent in the storage process. In this development he had 
been antietp^tted by d’Arsonval, who sought to incmase 


the efficacy of the oxidised lead electrode by covering it 
with a layer of lead dross. De Mcritens, Tommasi, and 
others have worked in another direction by emplt^mg 
many sheets of lead foil presenting a large amount of 
surface, whilst Swan, Sillon, and Volckmar have taken 
another departure in applying perforated plates of lead 
with disintegrated material packed into the interstices. 
From our contemporary La Nature we have borrowed 
the accompanying illustration of another form of accumu- 
lator due to M. Nicolas de Kabath, whose suggestion i4 





to employ thin plates of gauffered or corrugated lead, 
fpM to secure a large amount of effective surface. The 
thin ootrugdted sheets are cut into narrow strips and 
pccki^ between two stouter sheets of lead pierced 
with hole^i, through which the dilute acid liquor can 
circuiafe ftvfely. The details of coi)Qitruc^on will be 
amply e^jltolned by the figures. The object of Ihe per- 
forate eidttrior is to prevent the eells from bcM^iisg 
short chrciilted by the possible falling down of the thin 


corrugated strips whlch are rapk% disin^giwled 
,the piellminary chargutg or formation " of the istH. 
f^forated leaden cases aare theiot^s plaejtd aide' % 
side in an appropriate eeU^and are cicmaeclad m tilbt 
they serve alternately as notitiVe and negative phi|es> 
Smaller cells are used for kthoratory work. No 
have yet been publisbed. so fac es we aro itWa«)^ ^f 
performances or capabilrty 0/ rctaftifng the tWge th^t 
has-^been imparted:) * ' 




NATtJJiE 


SCtENTlFtC RESUlTS OF THE ECLIPSE j 

T he following communicatUm appeared in the Dt^ily \ 
Nsws of Tneaday from its special correspondent 
with the Eo^Ush Eclipse Expedition : — 

In my last letter/ written as it seems, an age ago, for 
the incuknts since the eclipse have been ippre or loss 
emoftional, 1 promised in d. final one to give ti^e opinions 
of the astronomers ns to the bear^ of . the work they 
have been fortunate enough to do in Egypt this year upon 
the general question of solar littery, lienee we have to 
consider both results and methods, and the latter should 
include the questions which it seems^new most desfralfie 
to put to the sun the next thne he ls eclapsed. Eirst, 
then, as to results. There seems good ground for sup- | 
posing diat the outermost part of the sun’s atmosphere ! 
sufiers changes as does that lower portion in which sun- 
spots are observed, and that the changes synchronise. 
Now, in the case of spots, as is generally known, we 
have a maximum number every eleven years or there- 
abouts, and in the interval we have a minimum, during 
which no spots are seen for weeks together. Hence the 
so-called maximum sun-sp^ period and minimum sun- 
spot period. This supposition was first hararded in rSyS, 
a minimum sun-spot year, as a result of the comparisons 
of the observations of that year with those ob^ined in 
1H71, a maximmn sun-root year. In 1871 the corona was 
most extended away from the eemtor ; there was no 
special structure at the poles, and the hydrogen in it was 
strongly developed aad it was very luminous. In 1878 
*^it was most extended along the equator ; there was very 
special structure at both poles, the nydrogen had almost 
disappeared, and it was faint. Now in 1882, that is 
eleven years from 1871 and in another maximum sun- 
spot year, the corona has again put on its condition of 
eleven years ago. Hence observation has shown that 
the suppoettion is so far quite justified by the facts, and 
accepring this connection as a working hypothesis astro- 
nomers and phyweists have now to try to connect the 
absence of ypiis in the lower atmosphere with a condition 
of things which gives us a great equatorial extension of 
the atmosphere, and very definite structure at the poles, 
associated in all probability with a lower temperature, 
or at all events a greater admixture of cooling nvatcrial. 

Before the Eclipse Expedition had left England Dr. 
Siemens' indiiropiosed a theory of the solar atmosphere 
which postillated exactly such conditions as appear to 
be revealed in years of least solat activity. The coinci- 
dence between hypothesis and fact was, to say the least, 
extremdy curious, and there is no doubt that the fact 
that when tke sun is most active the correspondence 
seems to vanish, will have to be carefully considered- 
But wa have learned nwe touching the outer atmosphere 
than its Changes. There has been a eheitiioal touch 
added. When hi 18^ Its chemioal nature was first in- 
vestigatttd by means of the spocttoscope, it Seemed to be 
built wp sdfttbst mitirciy of a sdbstaaCe of which we 
knew revealed Imc in the 

ffwn the spectrutn, at 1474 «# we scale e«t- 

plc^ed% Kitabhoff for bis isiapa, which were then gene- 
ra^ in uoa fa tSyehydingicfiwaaadded to unknown 

aubstasioe/ifwe are tt> interpret speetrosoopk tdienomena 
in the usual maimer ; and now again, with the samt 
poviao, cahdum lias been added 1 Vfaat is tosay> aefiie 
Hues aeen in the spectmm of calcium have now been 
deteetod^n ^ ^lectnhn pf the 4u»*s outer attnosphem. 
It ia wow some years emoe the aWante hebaftiour of 
cakhimwdien In the igiadapsoope wa4 noticed, 

m Itwaa tot stfbseance iwed to moral 

ihat ^ of tormstrial tobatemoes are tometimes 

vtrimgefy trabSlhrmed when their lines are whifChied 
todfigthbie visible in the ordinary sun. 

/Theaj^tpe in that 

' ‘ h ATVRB> xxvWr. n|p« 


lettered H and K for purposes of refcrenee — are seen in 
the spectrum of calcium when high temperatures are 
employed, though they are absent at low temperatures) 
when, however, a line in the blue which is but 'Ihebly 
represented among the solar lines is thick and brilliant. 
The ob»ervati(ms of the eclipse in Siam in 1875 strongly 
suggested that the so^caliea calcium was really an im- 
portant constituent itf 'tha lower layers, while it is now 


known that It ptays an hnp<»tant part in every spot and 
promineuto; ihdeed, in m apectra of sun-spots photo- 
graphed by Mr. Lockyer sft South Kensington, the H and 
K Imes behave difTereally from all the other lines photo- 


K litfes behave difTereally from all the other lines photo- 
giap)^. -But the point of this year’s work is that this 
ealchim baa been carried very into the solar atmos- 
pbeie, where it exists in sudi tremendous quantity that 
the edipse colouring in all its weirdness can be traced to 
It, and the proof that this violet light is lighting up our 
atmosphere more powerfully than any other is found in 
the fact that in one of the ^otograpKs taken on Abney^s 
phiteB the air between us and tm dark moon is shcfwn to 
be of this colour. This is photographic proof certain and 
sure, and will remind those learned m these matters of an 
observation made by Captain Maclear during the eclipse 
of 1870, It Will be seen then that this year’s work has 
left its marks both on the .physics and chemistry of :die 
outer atmosphere. We must now descend a little into 
the lower regions of the solar incandescent air. 

Here we approach a very interesting part of the su^ect, 
bat one on which it is difficult to say anything witnout 
going somewhat into detail. Up till a few years ago the 
idea that our terreatria) elements, such as iron, hydrogen, 
and the like, were anything but dements never entered 
the heads of astronomers as they were daily lecording 
solar phenomena. It obvious that the ^snn waa 
very hot— so hot that it may be said the vapour of 
iron plays the same part there as the vapour of water 
plays here ; but the possible result of the nigh tempera- 
ttire remained practically uncemsidered, and oor notions 
of the structure of the solar atmosphere were influenced 
by terrestial chemistry. Hence, when it was found that 
the upper -atmosphere consisted mainly of hydrogen, all 
the lines of the solar sperirum except those due to 
hydrogen were supposed to owe their origin to Absorption 
of the solar light at very low levels, and close to the sun 
there was supposed to be a thin stratum, the work of 
which was so efficient in this direction that it was called the 
** reversing layer." But after a time, as facts were accu- 
mulated, the question whether our elements really could 
and did stand tlw temperature of fhe sun withoutbreaking 
up into somtithing more elementary still was fiiiriy asked ; 
and as in other cases the question had to be discussed in 
a scientific naanner — that is, cases had to be taken in 
which the question could be put to the facts in such away 
that if the observations were of one kind one view would 
be strengthened ; if of another kind then the other ex- 
planation would he more Hkcly the correct one. It was 
pointed out stmte time that there ate two very 
definite kinds of observatiofns which ean be made during 
colipsfrii, ^ which information might be gained 

bearing directly upon this question of dissociation^ 
that is to Say, the question whether otir '^ekftoqnts,’^ os 
we know them^ tee or ate not capable Of exisring at sokir 
temperatures. These Observatiems had to do, one wkh the 
** reversing layer,'” the other with the outer atmosphae. 
The challenge was of the most direct kind touching the 
reversing layer it wont so far as to say that the former 
observanoAS had been erronecKusly interpreted This, 
however, must not be held to cast doubt upon former 
observers. The contenttdn was that the former w<^t 
datlnf tom Ifim toi be^ of too general a natoie, and 
that when 4 ofnalli^ of the field of observatkm sw 
Btutod wtth mimite ttamracy it would be found that the 
general ttatonent would be untenable, that geneml slate- 
I meat faimmoig the view diat the elements ore SttH ^tcwly 
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dftmentary at solar temperatures. It will be seen that the 
issue raised then coiild not be complained of as lacking 
crispness and dedniteness. What then are the facts? 
The facts have been eicactly as they were predicted on the 
rival hypothesis — the hypothests> namely, that the elements 
are not elementary ; and in future we are not likely to 
hear much more of the ** reversing layer.” The solar 
spectrum, indeed, appears now to be the result of the 
absorptive work of an innumerable number of strata one 
over me other, from top to bottom of the solar atmosphere. 
If we could see the work of any one of these layers by 
itself, it would be impossible for us, with our mere terres- 
trial laboratory experience, to recognise it, whereas we do 
recognise the sum total, because we get, and can only get 
as a rule, a sum total in our laboratory experiments. 
Should this result be generally accepted as one of the 
results of this vear^s work a ^eat step will have been 
gained. Whether accepted or not, it is quite clear that 
such observations as those to which attention has been 
directed will demand much attezktion when next the sun 
is eclipsed. Nor is this all. It is not too much to hope 
now that M. Thollon has so admirably succeeded in 
furnishing astronomers with a spectroscope which com* 
bines the maximum of dispersion and light that observations 
suggested by the new view may be made on the unecltpsed 
sun and bring their tribute of precious facts every day the 
sun shines. Such work, indeed, was actually start^ at 
Sohag, and the test then afforded gave out no uncertain 
souna ; but on this point it is not necessary to enlarge 
i^n the present occasion, as both MM. Thollon and 
Irdpied are pledged to utilise the beautiful climates of 
Nice and Algiers in carrying on this new survey at the 
earliest possible moment, and the world of science will 
doubtless soon hear something of the result of this new 
attack. 

There is little doubt (hat on the occasion of future 
eclipses attention will be much more concentrated on the 
spectrum of the corona, and more specially-constructed 
instruments will be brought to bear on it than has been 
the ease hitherto. We may already take for granted that 
the blue lines photographically recorded (in addition to H 
and K in the violet,) will have their position determined 
with the greatest accuracy, and their coincidence or not 
with marked Fraunhofer lines will have an important 
bearing upon the questions to which attention has been 
directed in the present letter. The work, too, has shown 
that the new plates are so sensitive that it will be quite 
easy at the next eclipse by means of a circular rotating 
plate, or some such contrivance, to record all the spectro- 
scopic phenomena, however evanescent they may be, 
vismle at the moment of disappearance or reappearance 
of the sun. Such a method will not only give us a com- 
plete history of what goes on, but will furnish us with a 
scale of exact reference. So science advances. Each 
effort, and especially the one most wisely planned, instead 
of ejmausting the supply of new phenomena brings still 
newer efforts and riclier harvests in its train, 

I have been very unfaithful to the task imposed upon me 
if I have not convinced your readers that me expeditions 
whose work it was my duty to chronicle have been richly 
rewarded for their long preparations and tedious journey- 
ings. They will all leave Egypt with the liveliest sense 
of gratitude for the manner in which all their efforts for 
the advancement of knowledge among men have been 
seeonded by the Khedive and the Egyptian Government 


PROF. W. B, ROGERS 

'I^HE death Is announced of Prof, William Barton 
•a Rogers, whose name is so well known in connection 
with Che Massachnsetts Institute of Technology at Bostoiif 
U,S. Prof, Rogm died suddenly] of* apoplexy, while 
giving ah address, on May y> last, in connection with 
the Annual Graduating Exercises of the Institute. Frotn 


the B&sfm Daify Adviriiser we obt^ some facts con- 
cerning Prof. Rogers* life and work : — 

Wilnam Barton Rogers, the second son of four in a 
family noted for its sclentinc acquirements, was born Sn 
Philadelphia, in December, 1805. His father, Patrick 
Kerr Rogers, was a learned and enthusiastic lover of 
natural science, and is credited with being among the 
first in the United States to establish systematic courses 
of instruction in chemistry and experimental ^ysics for 
the general public. Young Ro^rs was educated at 
William and Mary College, in which institution his father 
had been appointed Professor of Natural Philosophy attd 
Chemistry. At the age of twenty-one he delivered, at 
the Maryland Institute, Baltimore, his first lectures on 
science, and one year later he succeeded to his father’s 
position as prolessor at William and Mary College. In 
1835 he accepted the appointment to the cliair of natural 
philosophy in the University of Virginia, and there began 
instructing in mineralogy and geology. He remained 
there until 1835, and was next appointed to the chair of 
natural philosophy in the University of Virginia. Them 
he added the subjects of mioeralogy and geology to his 
course of instruction, and organised the geological survey 
of the State. He rep^ainod at the head of the Geological 
Survey until its discontinuance in 1S42, and published 
annual reports, together with much valuable material 
which had been carefully collected. W^hile at the Uni- 
versity he published, for the use of the students, a short 
treatise on “ The Strength of Materials,” and a volume 
on "The Elements of Mechanical Philosophy.*’ This 
period of his life was a very busy and attractive one, 
much of his time being given to original work in geo- 
logy, and largely also in chemistry and physics. In tlie 
Association of American Geologists and Naturalists, 
organised in 1840, Prof. Rogers took a leading part. He 
contributed to its volume of Tramactiom many valuable 
memoirs, among them observations on the subterranean 
temperature in the coal mines of Eastern Virginia. In 
the exploration of the physical structure of the Appala- 
chian chain, which formed the su^ect of one of the 
memoirs above alluded to, Prof. W. B. and H. D. Rogers 
were associated. Their generalisations were so novel 
and important in the estimation of European, as well as 
American geologists, as to give ** the Gebriider Rogers ” 
a prominent place among their number. While a member 
of the Association of American Geologists he was elected 
several times its chairman. He presiaed at the meeting 
which expanded this' last-mentioned Society into the 
American Association for the Advancement of Science, 
in 1847, and presided over the latter association at its 
meeting in Buffalo in 1876. 

In 1853 Prof Rogers removed to Boston, and at once 
identifiw himself with prominent educational interests 
here. With a committee of gentlemen no less interested 
than himself in the estaWishment in Boston of a school 
which should place the teachings of science upon a more 
practical plane than had hitherto been attempted, he 
drew up a scheme entitled Object and Plan of an Insti- 
tute of Technology,” and embraced therein also a school 
of industrial science, a museum of arts, and a society of 
arts. To the accomplishment of this purpose he l^t 
every energy, and at length a charter from the State was 
granted, providing the land upon which the institute 
buildings now st^. Subsequently the plans prepared 
by prof Rogers were almost completely ctu'tied out i; and 
he, more perhaps than any other one man, hrou^t abm^ 
that admirable system ^ teaching which so tharactedicW 
thd institute, and which finds its in die 
His connection with the instate has 
prominent one. He occupied dte chair at; 
many years, and at the start waa at the hedd of 
department of ph^ics and geology. Since his 
to Boston, as well as hsfore, ' Prm- RegefS hjs 
buted largely to scientific joornali in the Uhited 
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Great Britain, and hia articles embrace a very wide range 
of topics relatii^ to the several departments of scientinc 
r^aearch to which be had devoted himself, and many of 
Kis researches have attracted unusual attention from their 
value as adding to scientific knowledge. 

At the age of seventy-six his failing health compelled 
him to give up active duties as presidenti and he resigned 
to g^ve place to Mr, Francis A. Walker. He still con- 
tinued to hold the position of professor ementuSf and 
retail^ it at the time of his aeath. His health has 
permitted him to continue at his dudes, but he has not 
men strong, and the cause of his death, as above stated, 
is supposed to have been apoplexy. He was appointed 
by President Hayes as President of the National Academy 
of Sciences, ana had returned from Washington only a 
few days before his death, where he had been'preaiding 
over a meeting of the academy. 

The New York Nation^ in reference to [the death of 
Prof. Rogers, says : — 

The death of Prof. Wm. B. Rogers, in Boston, on 
May 30, removes not only one of the foremost of our 
scientific men, but perhaps the one who had in the highest 
degree the faculty of presenting the claims of science on 
popular interest and respect with force and lucidity. He 
had a remarkable gift of expression, and an unusually 
winning and persuasive manner, both of which were 
supported by a character of the utmost purity and 
simplicity. 


NOTES 

The Council of the Society of Arts have awarded the Albert 
Medal of the Society of the present year to Louie Pasteur, 
Member of the Institute of France, For, Memb, R.S,, for **his 
researches in connection with fermentation, the preservation of 
wines, and the propagation of zymotic diseases in sUk worms 
and domestic animals, whereby the arta of wine making, silk 
production, and agriculture, have been greatly benefited. The 
Council have awarded the Society's Silver Medals to the follow, 
ing readers of papers during the Session 1881-2 : — To Prof. 
Silvanus Thompson, D.Sc., for his paper on " Storage of Elec- 
tricity ** i to J. Emerson Dowson, for bis paper on ** The Pro- 
duction and Use of Gas for Purposes of Heating and Motive 
Power " I to Col. Gj F. Pearson, for his paper on “ The Teach- 
ing of Forestry " ; to Prof. Barff, M. A., for his paper on "A 
Kew Antiseptic Compound, and its Application to the PreServa. 
tlon of Food ; to Spencer Walpole, for his paper on ** The 
Fish Supply of London \ to George F. Deacon, for his paper 
on “The Constant Supply and Waste of Water" ; to Capt, 
Klohard F. Burton, for his paper on “ Gold on the Gold^Coast" ; 
to R. Warington, for Ids paper on “ Some Practical Aspects of 
Recent Investigation in Nitrification " ; to S. G. Thomas and 
Percy C. GUdirist, for their paper on the “ Manufacture of Steel 
from Phosphoric Pig-irou " ; to Alexander M. Chance, for hk 
paper on “ The Recovery of Sulphur ^from AUcall Waste by 
Sehafiher’s Process, a recosrd of recent rerohs ; to Jamas Mylne, 
for his paper cm “ £x|>arieaoes of an European Zemindar (land- 
holder) In Behar." Thanks w«» voted to the following Members 
Off Council for the ^ero they had road {—To Capt. Douglas 
Galtou, CB., F.R.S«, for Hs paper on “ The American System 
of Ideating Towns by Steam ; to W. H. Preec^ F.R»S., for 
l»s paper on “ Electric Lighting at the Paris Electrical Exhibl- 
tum ; to Xieut^^Colouel C« E. Webber, R.E,, for paper on 
Communlcidlon^ to Sir Rutbm^o^ Alcook, 
.for bis paper on The Opium trade,^’ 

foBowlz^ has been forwarded to ns Irom the Royal 
Soek|y fm pubU^ou 

lift infofostiag ocuameffOrmion in honour of 

Pi|frv% ^ on Sunday kit, the aiit hisfout, in ^ 
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great hall of the Florence “Istltuto di Studi Superior!." The 
commemoration was promoted by the Students in Medicine, ^d 
Natural Science. The proceedings were simple, consisting' of a 
few opening words by the Chairman of the Committee, Signor 
Falrman, a medical student, and a well turned and appreciative 
discourse by Prof, Mantegazza, whose scientific reputation Is 
not confined to Italy, A bust of Darwin, in terra cotta, stood 
on the platform and marked the occasion. There were present 
the Prefect of Florence, the Council and Professors of the Insti- 
tute, &c., while the large hall was crowded to overflowing with 
a mixed and attentive audience of ladies and gentlemen, showing 
the interest that the occasion had evoked. 

I have, &c., 

(Signed) D. E. Colnaghi, 

H.M. Consul-General. 

The Right Hon. Earl Granville, K.G., &c. 

Ak appreciative paper on Darwin, by the eminent naturalist, 
M. Alph. de Candolle, appears in the May number of Archives 
det Sciences, Darwin was prompt to acknowledge the work of 
his predecessors— Lamarck, Erasmus Darwin, and others — but 
seems with others to have overlooked the observations and ideas 
of Duchesne (1766), an evolutionist before Lamarck, to which 
M, de Candolle was able to call his attention while visiting him 
in 1880. Duchesne sayst “The genealogical order is the only 
one that nature indicates, the only one that fully satisfies the 
mind i every other is arbitrary and vain [vide d'idt^cs),** In the 
manner of exposition of facts and in reasoning, Charles Darwin 
(in M. de Candolle's opinion) rather resembles Duchesne than 
Lamarck or Erasmus Darwin. Lamarck is more systematic, 
Erasmus perceives much that he does not profoundly investigate; 
be is diflose and lacks scientific method. Among other things. 
M. de Candolle remarks that nearly all littirateurs and men of 
science of the first rank have lived, during part of the year at 
least, in a town. One can hardly cite more than two exceptions 
(and (hey are very different), viz, Voltaire and Charles Darwin. 
The author gives an interesting picture of his viiit to Darwin, 
who, as a septuagenarian, he says, “ etait plus anim^ et paraissait 
plus heureux que jc ne i'avais vu quarantc-et-un ans attj>aravant, 
II avail I’oeil vif ct une expression enjouee, tandis que ses photo- 
graphies montrent plut6t sa conformation de tdte d'un philosophe 
de Tantiquit^. Sa conversation vari^e, franchc, graciense, tout 
k fait d'un gentleman^ me rappelait celle des savantes d'Oxfofd 
et de Cambridge,” The author was struck with the sight of 
the domestic animals at Down, showing a “ tranqnUliti^ qui 
suppose de bons maitres. . . . Vraiment, me disais-je, Vhistolre 
des variations chez les animaux a iSte faite id, et les observations 
doiveat continuer, cor Darwin n'est jamais inactif 

The death is announced (though on doubtful authority) of 
Dr. Jules Crevaux, who has recently done so much for the 
exploration of French Guiana and the Amoion Valley. Dr. 
Crovaux, it is reported, has been assassinated, with his whole 
party, by Tohas Indians, while ascending the Pilcomayo River, 
on Argentine or Bolivian territory. He had started from 
Buenos Ayres, and had discovered near Salto the ruins of on 
ancient native dty. The unfortunate explorer was only thirty- 
five yesurs of age. He woe a surgeort hi the French Navy, and 
in July, 1877, undertook his first expedition into the interior 0^ 
Guiana. Starting from Gayeuae, he traversed an almost entirely 
unknown region, crossed the Tumnc-Humoc Mountains, the 
water-shed between the Mox^ and the Yori, a tributary of the 
Amason. On a second jaunty In 1878-7^, Crevaux went from 
Cayeuno to the (^pock, fOBowed it up, and discovered the 
KoW| sm unknown ofiluaiiii of the Yori, followed the latter to its 
sourewi and visHed ai4 dXfflorOd to their sources the little* 
known affluents of thO Ainaa^ the Faro, Ifa, and Yapure. tn 
i 8804 ie egoltt stt^Oat^ this time to the Magdalena and 
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Ojnitoco, whoiie tributary, the Guyaber<», he siirveyecl. A few 
iB«ntbs ayo the indefatigable exphvver atacted for Rio JandhFO 
for the/purpoee of eaplcHHoig the country between that and the 
Middle and Upper AttULaon, and in attempting to carry otit this 
«nttrpri«B ii«« it ii romotired, baa met with his antiinely fate. 
'Wer hope it «witl tmai out to be without foundation. 

Thx death annmmeed of Mr. Alexander Leslie, whose 
name is associated with that of the distinguished Arctic explorer, 
Kordemkjdld. Mr. Leslie, who was a native of Aberdeenshire, 
was hr his fifty^fourth year. He devoted much time to the study 
of practical farming, and acquired a considerable knowledge of 
agrtculmral chemistry. Proceeding to Sweden, Mr, Leslie re* 
aided there for several years, and upon his return to this country 
he published, in 1879, through Messrs. Macmillan and Co., a 
narrative of the “ Arctic Voyages of Adolf Eric Nordenskjold, 
from 1858 to 1879.^’ Our readers will remember that Mr. 
Lealic was the translator of the famous explorer’s own account 
of “The Voyage of the Vega round Asia and Euro]>e,” Mr. 
Leslie was an occasional contributor to the columns of NAntRK. 

Thr Danish steamer Arrtums^ from Iceland, arrived at Leith 
OmJSaturday, and reported heavy casualties and serious loss of 
bfe during tlu recent storms. On May 13, Capt, Sehonstnip 
ittiet immense ice-floes about fifty miles from the east coMt 
of the islands He afterwards steamed to the soath*west, west^ 
and north coasts, but was unable, after leaving Reykjavik, to 
»eai‘ any of the ports for the ice. lliese coasts were again 
attempted on June 6, but with the same result, tlie helds of ice 
from Spitxbergen and the Polar seas being as extensive and 
impenetrable as before. Large distriota are aaid to l>e sufierliig 
•nvetely from famine, as the vessels are, unable to laud the pro- 
visions, on the customary arrival of which they depended. The 
•everity of the weelhcr is preventing the growth of the crops, 
and large nunibers of sheep and ponies are dying. Measles, 
which have imt been known in Iceland for the last thirty-live 
yean, arc very prevalent, and in Reykjavik .alone no fewer than 
mao persons were sufiering from the epidemic when the steamer 

m. 

Dr. HjALTSLlK, the distinguished physician of Iceland, so 
well known for (he ready and hearty assistance he gave to all 
aeieittl^ explorers of tlie island, died suddenly at Reykjavik 
<m June 5. 

Torwadoes of unexceptional eererityand destruetireness are 
reported from the Western States of America, particularly Iowa, 
lUlnots, Missouri, and Kansas, One half of the town of Grin- 
md, lOwa, is stated to have been destroyed, and more than 100 
perfMms killed, thii tornado having swept over a tract twenty- 
five miles long and half a mile wide, with devastating energy. 

Thk seventh aimual report of the Japanese Minister of 
Bducfttion states that there are 28,025 conuuon schools in 
Jlipan of^which 161,710 are public, and the remainder private; 
tfam beingi an increase of 1316 and 125 reepectlvely, oa 
nottpared with the previous year. The number of high 
adhoote U 107 public and 677 private, there being an in- 
oceaae of 42 and 63 respectively. Besides the above, mai^ 
J^irndee^garfem and primary schools were established. These 
private achooU,. even now, play a most important part in 
Jopanew oational life and education. Many of them have 
Isttodreds of students aitcocted by the fame of a siiifle teacher. 
Youths flock fisom all parts of the country to sit at the feet of a 
tenownedschokti as men did in Europe to hear Abelaid. The 
•mailt . oelebrated of these leaders of youth^for this they are, 
otfiher than rimpk schoolmasters in our sense of the word* 4 s 
Me* Euknewiea. of Tokio* whose tranaUrions from European 
beaks and odtgjnal work» on the political and soebLi ^uesdons of 
rite doy^ fef and wide in Jipaa, The students 

of this genrieman fttt many of the most important oAoes 
in the state ; some of them recently formed themselves into 


a patriotic society, and ent&bllriked a newspaper, in which 
the aicts of the government are subject to much eaustic 
criticism. Long after the ordinary ediicatlonal work of their 
teacher is done, and the young men have gone out ^to 
the world to do for themselves, they continue to reside near 
him, to study under his direction, and to form olasses in wMeh 
important public questions can be> freely disonaaed under his 
guidance. One of his dosses trausloted the whole of Admn 
Smith’s '^Wealth of Nations’* into Japanese, with annotatlona, 
and many other important Europeou works, especial^ ritoee oh 
philosophy and politics, owe their appearance in European dresa 
to Mr, Fukusawe and his pupils. The school has been a reali 
and, we Wieve, a highly beneficial power in the state. These 
** private school$»" which have been political aasoeiations, and 
debating clubs, as well as scholastic estabUshmenta^ have ocoa< 
sionally played important parts at crises of Jaixuwwe history. 
The members of the private schools estabUsbed in Ka|y>shiima, 
the capital of Sokuma, originated and led the great reV^eUion of 
1877, Fortunately Mr. Fukusawa’a pupils are mere peaceful in 
their objects and methods. 

Tilc French Government has established a prize of 2000/., to 
be given to the person who in the coarse of five years — from 
July 1, 1SS2, to July 1, iSSy^wiU have invented the nwMt useful 
application of the Volta pile. Foreigners are allowed to take 
]>art in this competition, which was instituted for the first time 
by Napoleon L, almost as soon as Volta invented biz admirable 
instrument, and has been reopened at several periods. 

The. proprietors of houses having a view of the Faro Mon- 
ceaux have subscribed among themselves a sum for illominating 
this garden with a number of Jablochkoff lights. Similar stqpa 
will be taken for other public gardens in Pari«. The tradesmen 
located in the Fakis Royal ore establishing a private company 
for tlie same purpose. An experimental trial will be made 
within a few days with incandescent lights. 

On June 15 M. Marcel Deprez delivered, in the laige hall of 
the Cofiservatoire des Arts et Metiers, Parin, a lecture on the 
transmisston of electricity to great distances. The lecturer proved 
that magneto-electric machines could be moved by a currant 
which bad circulated through four kilometres of gertnon^silver 
wire, whose resistaooe was twelve times longer than a similar 
wire of copper, and having a few millimetres diameter. M^ 
Marcel Deprex declares that he will go aliaest to any length In 
diminishing tndefinUely tlie diameter of the wire' of bis dynamo- 
magnetic moebioe, and that it is by reporting to large; d^oanoe 
that he will be able to produce a eurrant euffiotenriy powerful. 

Cox-. Iausseoat, director of the Conservatoite des Arte et 
Mdtiers, has placed at the disposition of adronauts, a dynamo<> 
meter of special construction lor testing scientifically the resist- 
ance of their canvass before and after vamshhig. 

Two German expeditiona will go. to American xtotions in 
order to observe the transit of Vmnu ia T>ecembta next Ob^ 
servations will be taken at Stratford, Cmmecticnt ; at 
South Carolina ; at Bahia Blanca ; and at Ponta Arenei* 

Mr. GiLDgeu, one of the eorteopondeiite uf the AOne Kwi 
in Siberia, telegraphs fepn the Lena Belto^, April ^ 
that he has found the bodies of Capt* Die Long Oiri Ite/ ocnii*' 
poniens^ who, it may be remembmL ^era e eiia ht|g 'boit 
betongnig to the The poor mn hod erideelly 

perished of cold and hutigeri 

Dr, Hasselberg of Pulhova haebeefi able to trace the 
Ikte of sodiam seen by niumy obaarvara^ia rite ^teotenri of 
Wells, to some distance in the tail oft^ rawtet 

Tte* Merchant Ventarm* Brietol fe^ve 

to erect, at an expense of 30^009^9 « ttew. TeciktiM ^ 

the site of the old Bristol Oriummor School* for ibe hte w w 
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and Minuig School# lounded the oceriioiw of 
th^ tkte Camm Mosoley# in 1$$$. 

A UCENX report by Dr. Bilrknor to the Gdttiogen Royn^ 
Society of Scieaoei»# on, his Polyklinik ** for ear disordeza# gives) 
A«iihe inatractive lacu. In iBSx the number of patients was 
pi^fsonsr (3 j 8 mate and 17S femate)# with 58 j different forms of 
ear disorder. The doctor reckons that a cure war effected in 
dr '85 per cent, of the patients# and improvement in X5'I2 per 
cent an (or 40*9 per cent) of the patients were of jnvenile 
age^ 1$ and under. There were 139 cases of injury of the ex- 
femal ear# 15 of the tympanum ; 31a of the middle ear# 27 of 
the inner ear, and 13 sundry, For otorrheea# pulverised boric 
acid was largely used. The greatly praised iodoform was fully 
tried in ear-treatment# bat Dr. Biiirkuer considers it baa **uo 
future in thitj Reuse. I .eiter’b heat*regulator, consisting of very 
flexible lead tubes, thniugh which water of any dwired tempera- 
ture is conveyed to injured parts of the body, did good service, 
e.specjial]y in inflammation. 

For the Sanitary Institute Congress at Newcastle- upon-Tyne, 
September 26, the following gentlemen liave accepted the presi^ 
dentship of the various sections Dennis Fmbleton, M.D., 
F.K.C.P., Section 1. Sanitary Science and Preventive Medi- 
cine; Xlenry Law, M, LC.E., Section IT. Engineering and 
Sanitary Construction; Arthur Mitchell, M.A., M,D., LL.D., 
F.R.S., Section III, Meteorolog)' and Geology. 

Mr. W. G. Innes, of Great St. Helens, has sent u« a few 
specimens of photographs of New Zealand scenery, taken by 
Barton Brothers, of Dunedin. They are beautiful specimens of 
the photographic art, and many of them are of interest from a 
geological a ad ethnological point of view. One photograph 
gives an excellent idea of the White Terrace at the Rotomahana 
Hot Springs# others show some of the grand mountains and 
beaatttal bays, native life, 

Mr^ Bryce Wrioht has, we understand, received a very 
^e sjiecimen. of the interesting gem known as Alexandrite, 
from India. 

The enormous glacier, Fon or Svartisen (69® aS' N., 35“ 15' 
E.) on the Senjen Island in Norway, and which is the northern- 
moat of its kind in Europe, will shortly be made the object of a 
ipwarkablft enterprise. It appears that a number of speculative 
m«s«hantj| in Bei^gen have obtained the right of cutting block-ice 
^ ftrr export from its surface. Soma blocks have already arrived 
at the latter ]>Iace, and as the quidity of the ice has l}eeQ found 
to be good# large shipmenU may be expected. The glacier is 
about tao square milesi and as the distance from iu border to 
the SMI is only a couple of mites# the ice may be obtained very 
cheaply.' A similar attempt to utilise the glacier Folgefonden^ 
was made some yearR ago, but failed, owing to the btecks in 
their downward course retjcaiediy breaking through the wooden 
bovft or conductor iu which they were slid down to the sea. 

The ISootegioal Museam of the I.tmd Univeraity has just 
reoalved as a gift from Prof, Nordenakjbld a splendid apeeixuen 
of the sea-cow# now extinct, brought by the 

from Behring laUndL 

Fxstbur's discoyeries haying been doubted in Gamiany, they 
have been submitted i6 the appreciation of a special commteaten 
and M. Fasteur sem thereto one of his assistants to 
perform vaa^iiou oa shaep. The report has been sent to 
Faring and is aoid to opprove the procese and to show that it has 
been quite ns efheteut in Germany as in Franee^ 

oorretpondeot at Mariubutg reports that a 
bkj^te^eomeelnnhean obi^^ or three 

^pk In <db*ft febkh^ the sun. 

t*id« theloHtmingbo^ I^of. R. 
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and edition (John Murray) ; Electric Lighting, by Tb. dn Moncel, 
translated by K. Routtedge (George KotstUdga and Sons)(^ 
La Bourboule, by Dr. G. H. Brandt (H. K, Lewis) ; the 
Funeral Tent of an Egyptian Queen# by VilUers Btuact (John 
Murray) ; Hot Water Heating, by F, A. Fawkes (BatofM) ; 
Notes on Cage Bird5t# edited by W, T. Green (Upoott Gill) ; 
Botanical Atlas# Part II,, by Dr, M'Alpiae (W. and A, K, 
Johnstone) ; Zm Fertteu Osteu, 2 vote# by Gustave Kreitner (A. 
Holder) ; Results of Rain end River Obeervotions made in New 
South Wales during i8Bt, H, C. Russell, Sydney; Handbook 
of Invertebrate Zoology, by W. K. Brooks (Cnssino, Bostem# 
U,S.) ; How to Overcome the Potato nUtase# by J. S. Jensen 
(Menatej)) ; A Synopsis of Etementory Kesalte in Pure and Ap' 
plied Mathematics# vol. i.# section 9, by G. S. Carr (Hodgson 
and Sou). 

The luMltions to the Zoological Society^ Gardens during the 
past week include an Arabian Baboon ^ammdtyas 

d ) from Abyssinia, presented by the Messrs. James ; a Bonhet 
Monkey (dfifooewr radiatus 6 ) from India# presented by Master 
G, H. Clark; a Chima-chima Milvogo {MUvago chimachimd) 
from Demerara# pnsented by Mr. G, H. Hawtayne ; two Upland 
Geese magtlt^mka d ? ), flve Ruddy-beaded Geese 

(Benicia fubidi€tpi\ a Loggerheaded Duck ( ThMytm tmertus) 
from the Falkland Islands# presented by Mr. F. £. Cohb> 
C.M.Z.S. ; a Rufous-neeked Weaver Bird {Hyphantpmu Uxior) 
from West Africa, a Common Lapwing ( ^andiu^ criOatuf'^ Euro* 
pean# {xreseoted by Mr. J. 8. Baldwin# F.Z.S, ; a Loggethcad 
Turtle ( Thehssochd^s €ast^na) from the Straits of Bonifacio# pre- 
sented by Loitl lilford, F.Z.S. ; a White-backed Piping Crow { Gym* 
tm'hwa imco/notn\ from Australia, deposited ; a Black-fronted 
Antelope {CephaUphut from Africa, a Water Chevro- 

ain {/fyomi^cAus a^ua/Hw) from West Africa# three IMrwm^s 
Rheas {BAm Harwmii) from Patagonia, two Spani^ Blue Mag- 
piea {Cyanopdius cookii) from Spain, purchased ; an Egyptian 
Goose {Chenalapex irgyptiaxa)^ a Chiloe Wigeon {Martca c/uko- 
fnm}t hve Mandarin Dueks {Aix ^alerimiaia)^ bred in the 
Gardena The following insects have emerged during the pa^t 
week Silk Moths: Aettns idfnff Sarnia eeetapia ; Moths: 
Sphinx piftas&i^ DHHphila eupharbvr^ ThfcAiUum npifarmis^ Scia* 
pUron tabanifarmis^ Sfiia c&nopifomiis^ Sesia muSAxifirmij, 
Ilypochera io^ CaUimorpha daminuba ; Buttec, flies : ydftitsa 
xantkpmslasy ^amssa Aporia cmbaigL 


QUM ASTROmUlCAi. COLUMN 

Thk Approaching Transit of Venus*— I n deducing the 
following expressions fur determining the times of contacta inthe 
transit ol Venus on December b, for any point upon the eatth’s 
surface# the jpositions of the plan^ have been taken from Hill's 
Tables# which had on advantage over Leverrierte at the last 
transit, and Auwer’s semi- diameter is adopted. For the sun the 
semidioineter deduced by Leverrier from the transits of Mercury 
has been employed. 

For j/irst external contact, there results — 

Dec. 6# th. 5601. IM, 12^5442] r sin / 

- 1**47933 - eo# / e(»<L -87" 3 S'*o). 

For Jaeft intemai oeirtACt— 

Dec. 6# ah, i6m, sas, 4- fa' 5822] t* sin / 

-|8*4768j r co« /cos (L--B5* 3i"9). 

For last inutnal cemtaet— 

Deed, yh. 54m. c«* ^(2*2894] Pstn/ 

4-{a^6a6iJrcos /cos(L- 158^* ifl'*®). 

For last eontaot^r- 

Dec. 6# flh, igim 4ti4 - [ntSaJ r am / 

oo« / coa (L- r34’ 3f''r) 

The tuistes fvena point for image are respectively 

In mtt aboi^iqvMta<F ia indias of th« earth at the place, 
/tlte geocemrte JaUtndk^ aad Lthe. l0i^^ 
reckoned pimd^ tomords the east. The leaultiJig timha are 
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Greenwich mean times. The quantities within square brackets 
are logarithms of seconds of time. 

The Cordoba Observation of Comet i88i II., on June 
II.— In Nature* vol, xxt. p. 519, we gave an ac(>mnt of Dr. 
Gould’s observations of the great comet of last year, on the 
evening of June 1 1, when he compared it with an object which 
he could not identify as a fixed star, and it was meotioned that 
Mr. Tebbtttt had attggested that the objects really observed vrere 
not the comet and a but the two stars A EridaUi and Bradley 
718, which have almost precisely the differences of right asce^- 
«ion and declination that were recorded on the night in question. 
This explanation we considered a probable one, and the same 1 
view was taken by the editor of the AUr^nomiuhe NachricJiUn, 
which has occasioned a farther communication on the subject 
from Dr. Gould, who rejects Mr. Tebbutt’s suggested solution of 
the difhculty. 

Dr. Gould says the appearance of the comet on Tune 1 1 pre- 
cluded the slightest doubt as to its identity. **The tail itself 
could not be seen with the telescope# it is tnu, but the large, 
diffuse, and \try elon^ted bead, much brighter and more 
definite on the advancing side, was sufficient to enable the 
veriest tyro to recognise it as a comet.” He was placed neces- 
sarily on the top of a hi^h observing chair, which he did not 
leave during the observations, the records being made by his 
as^^istant. He had made several sweeps to hnd a suitable com- 
parisoiMrtar, and was about to commence a new one, when he 
saw the object referred to above, '’at the upper jiart of the held 
on the left, while the comet was on the right, below.” The 
four published comparisons were then made, and whilst he was 
in the uct of pointing the micrometer-thread upon the comet for 
a fifth, it disappeared below the horison. He adds, that no jar 
of the instrument bad taken place ; " the field of the telescope 
was fully under control from the beginning, the declination- 
clamp remaining tight throughout,” and he insists that no one 
who saw the comet could have entertained the idea that any 
amount of blurring could have given such an aspect to a fixed 
star, though it were far brighter than A Eridaui. And he doubts 
whether a star of the sixth magnitude would have been visible 
under the circumstances. He made experiments on subsequent 
evenings, by looking at known stars of different magnitudes 
when close to the honz^n and through different degrees of haze, 
but in no case did he find one ofler the appearance noted on 
June II. Hence, he proceeds; “I can only suppose another 
comet to have been in the field. That it was not a companion- 
' comet is manifest, not only from the relative motion, and from 
an examination made the next day, but still more from the abun- 
dant scrutiny in the northern hemisphere, which could not have 
failed to detect any companion. That it was not a fixed star, 
wa-i evident from the beginning.” 

Thus the matter is l^ft by Dr. Gould, who, it must be ad- 
mitted, is by far the most competent judge of the probable 
explanation of the difficulty. 

Maskelyne’s Solar Parallax, — By communications from 
Mr. J. Morris, Hatfield Hall, Ihirham, and Mr. B. J. Hopkins, 
Marlborough Koad, Dalston, we learn that the value of the 
solar parallax given by Maskelyne, to which allusion was made 
in this column last week, appears in the third edition of Vince’s 
*' Elements of Astronomy^,” Cambridge* iSio: it was therefore 
published during bis life-time. 


THE EOVAL SOCIETY OF CANADA 

'T'HIS Society, which has been founded under the auspieee of 
^ the Marquis of Lorne, and is intended to be to Canada 
what the Royid Society and the Institute are to England and 
France respectively, held its first meeting on May 25, afi, and 
27. Ina^ral addresses were delivered on the sstb by the 
Marquis, Principal Dawson, and the Hon. P. J. 0 * Cbauveau, 
For the purpose of reading and discussing papers* the Society 
is divided into four sections ; — (i) French literature, history* and 
allied subjects ; (2) English literature, history, and allied sub* 
jects ; (3) mathematical, i^ysical, and chemical sciences \ (4) 
geologic and biological sciences. The foBowiz^ papers were 
read in Section 3 : — Note on zinc sulphide, by T, MoFatlane. 
On the ^'txansitton** resistance to the electric current at the 
bounding surface between amalgamated zinc and solutions of 
rino fttdpfaaiei by Frof. J. G. MacGregor, D.Sc. The ** tran- 
sition ” resUtonee la thU caee was shown to be at any rate not 
greater than a small ^tion of an ohm, the current 1>^ weak 


I and the electrodes large. The method of measurement ens^yed 
; was a modification of that formerly used by Beets. the 
I measuriment of the resistance of electrolytes by means of 
I 'Whefidstone’s bridge, by the same. In this paper, a new mode 
of using the bridge was described. Alternate currents were.sent 
through the bridge, and brought into the same direction by a 
commutator in the galvanometer branch, in which one of Thom - 
son’s galvanoscopes wa^ inserted. Two of the arms contained 
equal metallic re.sistances ; the other two contained, besides 
metallic resistances, electrolytic cells the same in all respects, 
except as to length. Thus the errors due to polari’^ation and 
possible ** transition ” resistance were eliminated.— Ou molecular 
contraction in natural sulphides^ by Prof. E. J. Chapman.— On 
the law of facility of error m the .sum of n independei&t 
quantities, each accurate to the nearest unit, by Chas. Carpmael, 
M.A. The chance of the error in the sum lying between 3^1 
where is small, was shown to be 

1^1 (i 




the series to be continued as long as the part raised to power 
M - 1 Is positive. This series is approximately equal to 

— A symmetrical investigation of the curvature of surfaces ; 
including a discussion of the plane sections of quadrics, the axes 
of conic sections and of quadrics, by Prof, A, Johnson, LL.D. 
In this paper it was shown that the leading theorems concerning 
principm radii of curvature, directions of i^rindpol sections* 
umbihes, lines of curvature, &c., can be obtained directly Iw a 
purely analytical investigation, elementary and symmetrical in 
Its character, of the plane sections of a quadric. — Note on the 
deduction of the equation of continuity, by Prof. Loudon.*— 
Note on the motion of a chain on a fixed curve, by Prof. Cherri- 
man.— Note on the application of a remarkable determinant, by 
the same. — Note on a question of probabilities, by the same.— 
On the general regulation of civil time, by Sandford Fleming, 
C.E. — On the utility of geometry as applied to the arts and 
sciences, by Chas. Baillarge. 

The following Mpers were read in Section 4 : — The dUtribu- 
tion of some saline and other plants in the by Prof. 

Maconn. This was an oral exposition, aided by a large map of 
certain peculiarities in the distribution of maritime Eastern and 
Western plants in the interior of the continent, and of some 
peculiar extensions of Southern plants to localities far north of 
their usual range. — Note on a general section from the lauren- 
tian axis to the Rocky Mountanu, north of the 49th parallel, by 
Dr. G. M. Dawson. This paper gave a summary of the latest 
facts respecting the succession and distribution of Cretaceous 
and early I'ertiary beds in tiie North-West Territories, and of 
the facts obtained respecting their subdivision into groups, and 
the useful deposits of coal and lignite contained in tnem. — 
On the cretaceous and tcftiary fioras of British ColutoHa and 
the North-west territory, by Dr. J. W. Dawson, F.R.S., Ac. 
The researches of the Geological Survey have resulted In the 
eoUeetion of series of fossil plants from a number of localitiw in 
the cretaceous of the Pacific coast, and of the eastern biuie of the 
Rocky Mountabi, in the laramie or limtHic group of the platns, 
and in the Tertiary Lake Basins of British Columbia. From 
these it appears that while up to the Middle Cretaceous a fiora 
of strictly Mesozoic character* consisting of pines* cycadf^ and 
ferns {tfevalls, the Middle and Upper Cretaceous show the in 
troduction of a larger number or broaddeayed Overgreena oi 
modem types* Though there seems to be a continuous pre- 
valence of warm and temperate conditions, from the l^per 
Cretaceous, up to the Pliocene* the groups of idants ohsmryed 
may be classed as— (i) Lower ai^ MiMto Cietpiepcn^ ; (a) 
Middle and Upper Cretaceous* with modem evergreens* as 
SaUx, Fopuhit^ MagnoHa^ dfo.* and paMM 

and cycads ; <3) Laramie or Fort tShis fr^p* probahly a tinft- 
ritloa from the Cretaceous to the Bdcene, with many new foripe ; 
(4) Tertiary Flora of the prohahty Miocene Tertiwry of 
Columbia. Descriptions and figures of these pla&ts are bm8 
prepared, and It is hoped may ; soon Ve pimbshed^-^ 
anatomy and development of oestoSd worms* by l^na•ay 
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UcufitriDtf coaoetioitv from Grand lyOtke, K.S., hy 
Vi^pC HoneymAn, D.C L.-^lUusttatioiu of ihe fauxia of the St 
Toi^, 'H.ht groupj by G. F, Matthew.— On bird^ltomHudson^s 
Bay^ ^ Frof« Bel). — On a new classification of CrincHdSf by 
Ffof. £. J, Chapman. This classification is hosed casentioUy on 
the presence or absence of a canalicnlated strncture in the 
calyx and arm plates. Three leading divisions are thus r«cog> 
nised. In one^ the plates are without internal canals; in the 
Second, the arm plates ore perforated internally; and in the 
third, a system of canals radiates from the base of the calyx to 
the extremities of the arms. The subdivisions have been worked 
out to brii^ readily under grasp the more salient or broadly 
diitinelive raatures of all the better^known families and types ; 
and as the common names of fiimilies embody very little indi- 
cation of these features, an additional grouping into sections is 
adopted. — On the Lower Cretaceous rocks of British Columbia, 
by j. F. 'Whiteaves, — On the introduction and dissemination of 
some noxious insects, by Wm. Saundeti?.— On the geological 
history of the St. John (N.B.) river valley, by Pror. L. W. 
Bailly. — On recent discoveries in the life^hibtory of Bo(rydium 
granulatum^ a terrestrial Canadian alga, as illustrating phases 
of development in the lower forms of vegetation, by Prof. G. 
Lawson, Ph.D,, LL.D. — On the Quebec group of rocks, by 
Dr. A. R. C. Selwyii. 

The following officers were elected : President, J, W. Dawson, 
C.M.G., LL.D,, F.R.S., Principal of McGill College, Mon- 
treal ; Vice-President, Hon, P. J. O. Chauveau, LL.D. ; Hon. 
Secretary, J. G. Bourinat, P'.S.S., Ottawa; Hon. Treasurer, 
J, A. Grant, M.D., Ottawa, 


ON SMELL 

'T'HE sense of smell is caused by the contact of certain sub- 
^ stances with the terminal organs of the olfactory nerves, 
which are spread as a network over a mucous membrane liniug 
the upper part of the nasal cavity. Each nerve consists of a 
numl^r of small bundles, themselves capable of being split into 
extremely fine nerve fibres. There are spinel le->haped cells con- 
nected with these nerves, from which nroceed two processes— 
one to the surface, provided with bundles of long hairlets ; the 
othtr passes to the interior. It is these halrlets which are pro- 
probably the proximate cause of amel). 

Let us consider, first, by what are smells excited? The 
operation of smelling is performed by sniffing, that is, by a 
series of short inhalations of air, bearing with it the odorous 
body. The first question which suggests itself is : Is the sub- 
stance which excites 6en.sation a liquid, solid, or gas ? It has 
been tried by Weber, to fill the nose with eau-de-Cologne and 
water, lying on the back for that purpose, and pouring the liquid 
into the nostrils by a funnel. Ho sensation is produced. I 
have mvself tried the experiment, and can confirm his observa- 
tion. There is an inritaUng feeling, but no smell. Of course, 
on washing out the nose, or blowing it, the characteristic smeU 
it at once noticeable. 

It is easy to prove that solid particles are not the cause of 
sm^. If the air conveying the odour be filtered through a tube 
filled with cotton wool, and inserted into the nose, a smell is 
still discernible, although all solid particles must thereb;]^ be kept 
bock. Ikit it is a very remarkable circumstance that it is so, for 
one would not suspect such extremely non-voiatUe bubstances as 
copper, iron, silver, dec., to give off gas, if indeed the smell 
which they most certainly evolve when tubbed is due to the gas 
of the substahoe^ 

We must, therefore, etmclude that the sense of smelt is ex- 
ited by giM only. It is of course neoessaty to include under 
the name gates the vapoutit of liquids or solids which have low 
vapomytensUm, and woich, in consequence, give off vapour at 
Che ordloaiy tempetatuie* It has been proved that this b the 
case even with mercury, the Ix^ing point of which » over 300**^ 
Centigrade, We eonsequenuy conclude that many other 
tabstanoes of whidh it is smpMble to measure the vapour-tea- 
sto^ at ordinary temperatures, owing to its extrmne mmuteness, 
also ev^ve gas, if ouly in very small quantitiesv But it is 
well known that all gases have not the poi^ of txeiting.a sense 
of Let us eompaie some gases whidh have smell, with 

some wHch have none, and endeavour to discover if thosewhkh 
Imye smell Mve any o^jnoperty in tbi^ 

The fbllowiag is a Ust ofgases which have no smell .^Hydro* 
g^ rntreyen, watertgas, marsh-ges, olefiknt^, carbon 

hydtooElorio acid, Ibmic add vapour, nitrous oxide, 


and ammonia. Those which possess smell are chlorine, bromine, 
iodine ; the compounds of the first two with oxygen and water,, 
the second three oxides of nitrogen {or perhaps it is right to sa^ 
nitric peroxide, for the other lower oxides are changed into it 
when they come into contact with air) ; the vapours of phosphorus 
and sulphur; arsenic and antimony ; sulphurous acid, carbonic 
acid, and almost all the volatile compounds of carbon, save those 
already mentioned ; some compounds of selenium and tellurium ; 
the compounds of ohiorioe, bromine, and iodine, with the above- 
named elements ; and some metals. 

In considering this list, X submit first, that the property ot 
smell is peculiar to some riements and their compouxids. Thus, 
chlorine, bromine, iodine, sulphur, selenium, and tellurium, 
which are volatile or give off vapour at ordinary temperatures, 
have a characteristic smell. We should expect their compounds 
to have a and we find this to be the case. Second, those 
substances which have no smell, or produce simple irritation of 
the nostrils have all low molecular weight. Such is the case 
with hydrogen, the element of lowest specific gravity. Such 
also U the case with oxygen and nitrogen ; but this as well os the 
absence of smell in water-vapour, may be ascribed to the constant 
presence of these gases in our atmosphere, and their necessary 
constant presence in our nostriU, so that we may l)e insensible to 
their smells because we are always inhaling them ; but I think 
it probable that this is not so. Hydrochloric, hydrobromic, and 
hydriodic acid!>, and ammonia, have purely an irritating effect, 
and cannot be described as bmells. When ammonia is pure and 
free from compounds containing carbon, it has no trace of smell. 
>Iitrous oxide is also the lowest of the oxides of nitrogeti, and os 
such has the loweist specific gravity. But it is when we turn to 
compounds of carbon that we are best able to draw general con- 
clusions ; for that element, far' excelUnee^ has the faculty of 
forming almost innumcralde compounds, and series which 
resemble each other iu properties, but differ in specific gravity. 
And here we are most struck with the fact that increase of mole- 
cular weight, i.f. increase of specific gravity in the form of gas, 
produces, to a certain point, smell. Let us examine the simplest 
serie?, viz. the maryh-gas pr methane series, commonly called the 
paraffins. The first two of these have no smell. Eihanci indeed, 
which is fifteen times as heavy as hydrogen, begias to have a 
faint trace, but it is not till w^e arrive at butane, which is thirty 
times heavier than hydrogeu, that a distinct sensation of smell is 
noticed. In the same manner, the olefine series, of which the 
first member U ethene, or olefiant gas, gains in smell with rise 
of molecular weight Of course, the highest members of this 
series have no smdU, for they are non-volatile, but this is the 
case with most carbon compoonds of which the molecular 
weight U high. 

A similar relation is noticeable among the alcohols. Methyl 
alcohol, in a state of parity, is smelMess ; ethyl, or ordinal 
alcohol, when freed from ethers and as much as possible from 
water, has a faint smell, and the odour rapidly becomes marked 
as we rise in aeries, till the limit of volatility is reached, and we 
arrive at solids with such a low vapour tension that they give oft 
no appreciable amount of vapour at the ordinary temperature. 
Agatn^ with the adds, formic acid is smelt-less, and produces a 
pure sensation of irritation. Acetic acid has a slight but diorac, 
teristic smeU ; and the higher acids of the serLss, propionic 
butyric, valerianic add, &c., gain in odour with increase in 
density in the form of gas. If we consider the nitrogenous 
compounds of carbon, we are led to the same conclusion. Prussic 
add is not saneU by more than four persons oat of every five ; 
bat the nitriles, which bear the same relation to prussic acid as 
the higher members of a series bear to the lower, have all very 
characteristic odours. Acetylene would appear to form on ex- 
ception to this rule ; but carefully purified acetylene has little 
odour, and it is surpassed by its higher homologues. We may 
thttrefbre, 1 think, accept this a$ a principle— that the Intaisity 
of the smell rises with rise in molecular weight. 

It is also uotiaeable that the characUr of a smell k a property 
of the element or group wlueh entears into the body, producing 
the smell, and tends to make it generic. Thus we can charac- 
terise the compounds of dilorine and its oxides as ohlorous ; 
indeed we xpay gnow the theee elements— chlorine, bromine, and 
iodine, tewether, and name the characteristic odour of them and 
their oxito haloid smetk. BimUarly, sulphur, sdeniumt and 
telhxrium, in their compounds with hydrogen, have a genedU 
smell $ and likewise arsenic and antimony. The only oxide of 
nitrpgto which is sttmit is nitric pfsrofxide, so that it is impossible 
to prohounee on a generic emell for this substance. It egami 
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cl^r to oliusJf^ ca^tnn compounds. The smtiU of the panihns 
is generic ; so is tbAt of the eleoholB, the aetda, the nitrites, the 
enSoes tHtb their irritation like that of ammonia, the bases of 
the pyridine series, the hydrocarbons of the i)efUeQe group, the 
higher bydrocarb^, such as naphritalene, anthracene, and 
phenanthrene. Give any one of these to a chemist familiar wkh 
the smell of any one of each series, and accustomed to use 
his sense of smell, and he will at once refer the body to its 
class. 

The tendency of a rise in the series is to make the smell 
heavier/' lets ethereal, and more diaracteristic. It also/ 
bcccaaes Mcae able to affect the cAfaotory nerves. 

The vote at which smell travels h doubtless the rate at which 
the vapour vrhlch gives rise to it diffuses. Still it i.s impossiMe 
to test this experimentally. For the ease with which a smell is 


alcohol, and placed in one end Of a long tube, which is iomie* 
diately corked, and a similar arrangement be adopted with amyl- 
alcohol, ' the dfth of the series of which the former is the second ; 
although rimir specific gravities have the ratio of 23 to 44, and 
the ethyl-alcohol ritouTd diffuse i| times as rapidly as amyl* 
alcohol, yet the smell of the latter will be perceived first, because 
a much smaller quantity produces the sensation. 

It is possible, with practice, to make a fairly accurate analysis 
by maodis of the sense of smell. The metbem is, knowing the 
consthnetits of a mixture, to prepare one which has the Fame 

measaritig the proportions of the ingredients. The only 
precaution to be observed is that the smell of no member of the 
mbeture be to overpowering as to mask those of the others. 
Thtts 1 have analysed, or rather synthesised, a mixture of 
chloroform with ether, alcohol with ether, and these liquids 
with carbon dlstrinhide, provided the latter be pure, to \rithm 
aeper cent, j bm I failed with members of the pyridine series. 
Yet it was possible to detect the proportions of member^! of that 
series to-eadi other ; and it is not dKficult, however extraordinary 
it maya^^r, to guess apprmumateTy the boiling-point of a 
mutttuevvmeniberB of a series, after some practice, purely by 
its soldi. 

So far as I know, no theory has been brought forward to 
account ibr the sense of smell ; and 1 therefore venture to huppiy 
thw want, premising that what follows is merely a tentative 
explanation, tiod as such will, I hope, not be too severely 
orinciaed. 

There is a probabIHty that our rense of smell is excited by 
vibrations of a lower period than those which give rise to the 
sense of light or heat. These vibrations are conveyed by gaseous 
molecules to the surface network of nerves in tbe nasal cavity. 
The dtfiereace of smells is caused by the rate and by the nature 
of suUb vibrations, just as di^rence in tone of musical sounds 
depends on the rate and • on the nature of the vibration, the 
nature being influenced by the number and pitch of the 
harmomes. 

us see what evidence can be adduced for the theory. 
Among the lightest rnbstances wbidi have smell are sulphtiretted 
hydrogen and phosphoretted hydrogen, both of which are seven* 
teen rimes as heavy as hydrogen itself. Prussic acid is fifteen 
times as heavy as hydro^n, and has a smell. But all persons 
are itot iriiie to perceive it, I have remarked on average of one 
in every five peireom who are totally unable to detect hs odour. 
Here we reach the lowest limit of molecular weight. 7 h produce 
^ fmeii, a must Arwe a molecular 

wHM times tkat ef kydro^n. If we compare the 

byaroearbons of the paraffin rerier, with each oriier, and rimi- 
b^the olefine series, we notice ttiiit the lower members have 
no ameU, Thei^ specific gravity of marsh-gas, CH4, is B; that 
of ethane, C^H«, 15 ; pftmnc, is twenty-two thwes 

as heavy as hydrogen, and here we first noriee smell. Ole- 
fiant gas, C0H41 bMthe specific gravi^ X4, and has no smell; 
propane, has a faint smell with a spcdfic gravity of sti ; 1 
am the hft^cr tnenabers of Ihe series increase in intensi^ Of 
nxkdl twrih ioerease in sperific gravity. Hydmeyanic am h 
snMit'hjrviHrit pamens, but not by all Its snedfiegrari^ h it. 
The mmbers of the senes, called the nitms, bavvm 
very -CMseierMc smdl Fonnie aeid vapour has the specific 
gnnrily has a puzdy pungent odour. Acetic aald^ jO 

rimes m as hydromn, has a faint smtW when pure ; pro*> 

pionic, and valer&udencids have stQwg smells. Methyl 

alcohol has no swell ; Hs tmectfio gtavity is id ; ethyl alediOl, 
33 timss heavier than hydrogen, has a faint smell ; and, as 


usual, the Intensity^ and if 1 may so term it, iHe fliyemr of the 
ssxmll, increases as we rise in aeries. 

These are the most typical instances of the carbon compoands, 
and tbey suffice, I think, to hhow the justice Of the asseetton 
that the intensity of smell increases with rise of molecular vrei^t. 
The hypothesis of vibration satisfactorily explains this* Tfo 
period of vibration of the l^tcr molecules is too rapid to afffiSet 
our sense; there is a limit to this power; and just as $astt 
people have the power of hearing more acute sounds than others, 
so some senses are limited by a specific of 1 ^tnd caiSnot 

smell prussic acid . Such pmpte also have dimeu Ity in pereeivtog 
the odours of bodies of slightly higher molecular weight than 
prussic acid. 

I^et us now inquire what is the probable rate Of such vibra- 
tions. Mr. Johnston Stoncy and ftof. Emerson Reynolds have 
made invesrigations of the ratio of the bright lines of some 
spectra, and have calculated their relations to each other. An 
analogy will make the nature of this relation more evident. 
When a note, say C, below the treble clef is sounded on a 
piano, not only the tone C is beard, but its octave C on the 
third space ; also G above the line, C on the third leger line, 
K on the fourth, G on the sixth, B fiat above the G, and 
other notes. These are called harmonics, or ovcr*tonef!. Now 
if we knew these over-tones, it would be ooasible to refer 
them to tfadr fundamental. 60 with light. The tight evolved 
by incandweent gases consists of certain colours, which have 
each their own rate of vibration. Knowing these rates it is 
possible to calculate the rate of vibration of the fundamental. 
This has been done by Mr, Stoney (Royal Irish Academy, 
Jahuary 9, 1871) with hydrogen, with the following results 

Wave-lengths, k, 4102*37 tenth-seconds 

,, pda'll ,, 

,1 C, 6563’93 

These are the 32nd, 27th, and 20th harmonics of a fundamental 
whose wave-length is 0*1313 millimeters. The time of vibratinn 
is 4*4 fourteenth-seconds. It maybe objected that these coin- 
cidences are not a proof. But Mr. Stoney and Prof Reyiitdria 
have measured the Jmes of the spectrum of chromyl chloride, 
.ind its 31 lines coincide with those calcolatetl. The probabiKiy 
of the correctness of such a calculation approaches to almoi^t 
absolute certainty. Now we have no means ot recognlsifig such 
fundamental vibrations, unless, indeed, the senae of smell is one 
means of receiving them. And it is tliis which appears to me 
probable ; so probable, indeed, as to form a working theory. 

But it is to radiant beat, I think, that we must look for indi- 
cations of harmonics of the fundamental vibrations which arc, 
according to this theory, the cause of smell. And a fresh proof 
may be drawn from the indkations already seen. Ptof. Tyndidl 
has shown the power which odours hare of absorbing heat-mys. 
There is no doubt that by refracting such heat rays by mean* of 
a rock-salt prism, after they hare passed through an atmosphere 
of odour, certain portions of the heat-spectrum show colder 
spaces, each corresponding to the particular rate of vlbratton 
which is absorbed by the vapour, throimh which the heat-rays 
have paftFcd. By measuring the positi^ of such gaps in the 
heat-spectrum, calculating ™ partictilar rate of vibration of rite 
mys at such gaps, and rerCTring them to their fundameittal, we 
should arrive at the rate of vibration of the molecule wbieh 
causes smell. 

Vie may now inquire what it k which moduces qualhy of 
smell. This, I think, can also be explained Iw the vlbnithm 
theory, and depends on the harmonics of the vibration. Thus, 
the quality of tone of a violin difiers from that of a flute by the 
dif&mt harmonics or overtones, peculiar to each instrument. T 
would aacribe to harmonics the quafity of smell possessed by 
dffierent substancea. Arid it is to this that eompomdt 
chlorine, phosphorus, &c., owe their pecUliartty df othmr. 
odour of compounds resentbles that of these eknieiints' to took 
extent ; this may be accounted for by the ritaiUrity of oveutowee 
of compounds and their elements. Then we muke a rimfturiiy 
in uuaUty of rim odour of a compotuxl bf a oerka 
Ulconohl, and yet the quality growr flatter and tuaivjfor #llli 
iuereaiedn mOkcular weight 

Smen, then, mayreMmbje anundkiwirmgtts^UUU^ 
by harmonics. And juftt as a pki^ has the sokm quiBty ai 
a flute, although noine of ik ItiamoiriOii ;aiu so hiflb us to'%0 
beyond the range of the ear, so fXrisUs owe tbeif Whik - , 

monies, which, If occurring tdono^ wmtld be beyond 
It must Imrcmmbered ' that me 



NATURE 


2 . 2 , iS8a] 


1S9 


the fuudon^tal, usleto s^cul means be nUopted to 
,|>emier them audible;, but tbeyndd theiriribrations to those of 
ftmdameDtal. 

soua^ds are heard simultaneowdv, they give a con- 
co^. or a discoird, but each may be separately distinguhdied by 
the ear* TvVo colours, on other aand, produce a single 
impression on the eye, and it is doubtful whether we can analyse 
them. But smell resembles sound and not light in this particular. 
Fbr hia mixture of smells, it is possible, by practice, to dlstin- 
giuiah ea^ ingredient^ and os 1 have shown, to match the sensa^ 
tW by a mixture. 

With regard to the mechanism by which smell is conveyed to 
the nerve, all that can be said is pure specnlation. Bat as it is 
supposed that the vibrations of sound are conveyed to the auditory 
narve throagh the small cirrhi, or hairs which spring out of 
round cylitumcal nerve-ceUs in the superficial layer of connective 
tissne of the epitbeHum of the internal car, and that each is 
nttoxied to some particular note of vibrations, so it may be 
imagined that the nah'd^ke processes connected with the spindle- 
shaped cdls, themselves communiaating with the nerve^fibres of 
the olfactory nerve, are the recipients of the vibrations causing 
amell. Although the rate of such vibrations is extremely rapid, no 
less indeed in me case of hydrOwn than 4,400,000,000,000,000, 
or the four quadriflions, four trilTiontfa part of a second, yet the 
wave-length is by no means so small, for it averages the 2-iooth 
of an inch, a magnitude quite visible with the naked eye. And 
hydrogen has no smell ; those bodies which hove smell, and 
hlj^er molecular wei^t, must necessarily liave a slower period 
of vibration, and possibly greater wave-length. 

It is doubtful whether there exists U lower limit to our sense of 
smell. 17 ie vapours of osmic acid, carbon tetrabromide, sele 
nium, tellurium, and arscnicous and antimonious oxides are 
among the heaviest known, and they have a most distinct smell. 
There appws to be a limit in pncticc, however, owing to the 
noi^YolanUty of substances of molecular weight at such 
temperatures at which smell vaur be perceived. The intense 
perfume of flowers is to be astribed to the terpetu^ of which 
oomiDon turpentine is one, or to their products of oxidation, and 
these bodies ail poasMs a molecuhur weight of 156, and the 
epedfic gravity 6S, a syiectfie gravity which appears to excite the 
cufa«t0iy< nerve moat powerfnUy. 

1 beinr forward tne theory addnoed with great diUeaee. 
The .ptomam U to be solved, in my opudon, by a carefid measueo- 
mm^oltbS‘^*^UD«s^^ mibe vpectenei of healtfnys, and the cake* 
latte^iflthwfiittdHBemak^ wMchlbk theery supiMM to he^he 
cease of* smeCL Such uMasaremanta and caknlations, evmt if 
dtty pBDved^the Iheosyi unssiiahie^ wemkL have great valee for 
tbear^owneeke^ eeddabeairmpeedad hi Ahh d ise Ao n wouldJiot 
helost AVIhilMta«Deeerfid 'Or‘4ioiv least ba a. 5 rst 

aaaehM oivtwbat M John Banyan ^called Nosotpgaee the Qty 
ofiMsesoal,'* Wiu,iAii<.HAiiftav 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMBHioas.— A syndicate, on which Dr, Ferrers, Prof, 
Stokes, Prof. Balfour, Mr, Todhanter and Mr. Trotter may be 
takm tp repreaent the interests of sdeune, has been appointed to 
,foa^T«|(elaticmefor the new degrees of rhmtor of Science and 
qI MtUcs.. Candidates for these degrees are reqmred by the 
aewr statatasyto ham made some ou^nal contribution to the 

In the last Mathtmatkal Xripo& under the old regulations 
iSfta) the fviU matks were. 37^150, and the awage 
snadESiof thaiBtst were fiyiar of thehust t«i^ ^$90 ; 

seideeilofftiiam aw^ first ten juzder cptiints, 

Qut4d:x4«jg^aaifica»gjivwn^m|^ 

avetuf^of 255 ^ mit of 
Btfig te .the last five di^. the swhe kn 

by. who was the 

s44wk)iiwl^#aaflite (he same trl|Kia» c^ltfotses sm^endy the 

Ikfot nfew 

aws^whsMaasda aiiodeniahM^wr^ to define 

aiauip.^ai^)a^/«fn£^^ The. snb^. dm eahihlted; the 

■ , ini < to ii g. ’tfcy ittMiWltwii - t<t. .Mtli fft. **Waiimaia»tf ■ 


the absolute scale of temperature. On another question, while 
the very demcQts of the subject were unknown to those w'ho 
answered, the same men reproduced faultlessly the olgebraioa] 
calculation of the thermodynamic function for a perf^ gas, 
Mr. Parwin strongly recommends such change.^ in the style of 
questions as that half iutelligcnce may be more stringently 
treated, and men induced to less and master more, and to 
gain a comprehension of physical principles. 

The aflUiation of Universi^ College, Nottingham, to Cam- 
bridge University has been formally recommended, so soon as 
the constitution of its governing body has been altet^ so as to 
admit a representative of the University, Scientific subjects 
have full recoguidon in the college course of study, by which 
exemption from one year's residence at Cambridge may be 
obtained, provided the student takes a degree in honours. 

When Statute B comes into operation, the present Board of 
Natural Science Studies is to be replaeed by two Boards — ^that 
of l^jTslcal and Chemical Studies and that of Biological and 
Geological Studies. These Boards will include, b^des the 
Professors and Readers belonging to Iheae stud.'es, the TVipos 
Examiners of two years in the respective subjects belonging to 
the Boards, and three members or the Senate elected to serve 
for three years. 

The second part of the Natural Sciences THi>os tHs year has 
no name in the first class, a result probably attributable to the 
transition state of the Tripos. Next June a better result may 
be anticipated, unless stuaents with one consent let alone 
more advanced parte of oU the subjects. If this is the conse- 
quence of the recent changes, it will be much to be regretted. 

OxfvyftD.— The term that has just ended has been chiefly 
remarkable for the fact tliat the new Statutes have come into 
operation in default of obstruction in Parliament. Already at 
several of the colleges, tutors and lecturers who have vacated 
their feUowships by marriage, have been re-elected ** ofocial 
Fellows ; ’* and ot^s who hold fellowships under the old 
ordinances have transferred themselves to the new official class. 

But little legislation has been cflectcd in Convocation .* the 
only proposal of the Hebdomadal Council which provoked oppo- 
sition was that to raise the University dues from five shilBags to 
seven and sixpence a term, and to double the fee for Reapon- 
sious fsmalls), makiug ii 2/. instead of i/. Both proposals were 
carriea on a division. The new Statute on Private Halls — con- 
taming provisions for bringii^ the master and students of such 
halls under the direct supervision of the University — was passed 
after being amended in Congregation. A Statute postponing 
tlxe date the University Eliminations was also pass^ ; so 
that Jn future the final honour schools will not commence before 
the last week of term. 

During Michaelmas term, there wiU be offored two scholar- 
ships for proficiency in Natural Science. At Balliol there will 
' be an election to a scholarship on the foundatioa of Miss Hannali 
Brakenbury, “ for the encouramment of the study of Natural 
Science,” worth 80/. a year (55X and tuition free), tenable during 
residence for four years : open to all such candidates os shall not 
have exceeded ei^t terms from mArriculatlon. This examina- 
tion will bej^n onTTittrsday, November x 6, at ten o'clock. Pt^rs 
will be set mthe following subjects : — ([)Meohanical Philosophy 
and Phyrieg; (2) Chemistry ; (3) Biology. But candidates will 
not be exiiected to offer themselves in more thau two of these. 
There will be a Practical Examination in one or more of the 
above subjects, if the Examiners think It expedient. There will 
also be an optional paper in Mathematics ; and the liten^ 
qualifications of the candidates will be tested by on Euglish 
essay, or by a paper ofgeheral questions. 

At Trinity CofWe otm Millard and Combe Scholarship, of 
the annual value mthout limit of an, will be awarded 

ill October next for profleUincy in Natural Scimioe if any Candi- 
date of safficxent merit, ofto himself. The Srilolandiip Is 
tenable in the first inriafioe for. two yeara, and will be prolonged 
for two years moeep if the President and Fellowa ore satisfied 
with the indMxy and wod conduct of the scholar. For 
special reasons it tofiF Se prolcmged for a fifth year. The 
sttbjeote of esn^dflotlQ^ Ue.Chemia£xy and Fhydes. Candid 
dates may lAo oAt Mathematics, it they wish to do so 
and give n the examination* Special wei^t 

wiB Be^iriMiedLto mccellenoft in one or two suldeote» rather then 
to; aJ^fadnoni^ oU. Candidates alto hove 

Mk opaneten^ M; d^nt ^ Clasrical paper. The scholar 
elected. wiBt Jkri neneasi^ be reqnked to comnsme teridenee 
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immediately. The President will receive the namcH of candi- 
dates and their tejitlmonUU of character on Tuesday, October 
10, l)etween S and 9 p.m. The enamination will commence 
on Wednesday, October 11, at 9 a.m. 


SCIENTIFIC SERIALS 

Ftdctidings of thi Amm<on Philosophical Society^ vgl. xix. 
No. 109, June to December, 1881. — Continuation of notes on 
an Egyptian element in the names cf the flebrew kings, &c., by 
S. P. Lesley.— Notes on the geology of West Virginia, by J. C. 
White. — Bhotodynamic notes, III. and TV., by P. E. Chase. — 
On Alaskaite, a new member from the series of bismuth sulpho- 
salts, by G. A. Kbnig. — ^The auriferoui gravels of North 
Carolina, by H. M. Chance, — On some mammalia of the lowest 
eocene beds of New Mexico, by E. D. Cope,— Notes on the 
Qulnnemont coal grou t in Mercer Co. of West Virginia and 
Tar'?wcll co. of Virginia, by J. J. Stevenson.— Notes on the 
coal-field near Cafitm City, Colorado, by the same, — The' brain 
of the cat {Felis doweslica ) ; I., Preliminary account of the gross 
anatomy, by B. G. Wilder. — Exploration of the Kiver Bene 
with the hitherto unexplored regions of Bolivia, by E. R. Heath. 
—The n.ames of the Gods in the Kiche myths. Central America, 
by D. G. Brenton. 

The Transaclions of tht Academy of Sciences of St, Louis ^ 
vol. iv. No. 2, 1882. — The hieroglyphic tablet of Pompeium 
grammatically translated and commented on, by E. Seyffurth.-^ 
Notes on North American Microgasters^ with descriptions of new 
specie by C. V. Riley.-— Descriptions of some new Torlricida 
(leaf -rollers), by the same. — On certain problems in refraction, 
by F. E. Nipher. — Magnetic determinations in Missouri during 
the summer of i88o, by the same.— ** Reversion of type” in the 
digastric muscle of the human being, by C. A. Todd, — Ephe- 
meris of the satellites of Mors for the opposition of 1881, by H. 
S. Pritchett.— The geuu’i Isoetes in North America, by E, Engel- 
man,— Auroral phenomenon, September X2, 1881, by E. A. 
Engler. 

Revue d* Anthropologies Paris, Deuxlcmc, Fascicule (1882), 
contains A paper by Dr, Paul Broca— left inc<tmplete at his 
death— on so-called Ectromelian monstrosities, or those in whom 
there is an abnormality, but not an absence, of certain parts of 
the bo<ly. — Contributions to the study of muscular variations in 
human races, by Tln^ophile Chudzlnski. This paper is one of a 
aeries, the earlier pwis of which appeared in the Revtee for 1S73- 
1874, and which will be continued in subsequent numbers. — On 
the cephalometric square, and its mode of application, by Dr. 
Topinard, who also describes the respective merits and de- 
merits of the methods nsaally employed by artists to de- 
termine the facial angle and its relation to other parts of 
the body.— On the populations of the peninsula of the B(dkans, 
by the late French geographer and traveller, Guillaume 
Lejean, sometime vice-consul at Khartoum, and at Maa- 
saouah. This portion of the author’s exhaustive history of the 
origin and settlements of all the various peoples who have 
occupied the Hemus peninsula since it was held by the ancient 
Thracians ends with the complete subjection, in the thirteenth 
century of the Slaves by I.atin princes holding lands under Uie 
Greek Empire, — In a paper entitled “ I..es Griots,” Dr. 
Berenger-Feraud describes tnosc itinerant musicians who are to 
bo met with In evey part of Central Africa, from the shores of 
the Atlantic to the Indian Ocean, and who, notwithstanding the 
low castes to which they belong, constitute a distinct confedera- 
tion under the authority of a chief, who exercises great authority 
over its scattered members, and leriea a heavy tax for bis own 
use from their general receipts. These people, whose name of 
Gricitfi is a French corruption of the Ouolove word Gwewonal,’' 
ore regarded with fear and repugnance by the n^gro natives of 
the lands which they traverse, and where they are looked upon 
as . members of an impure caste, whose dead are capable of 
tirjnglnig sterility and perpetual droi^ht to the ground In which 
they are buried. They are skilled in improvising and reciting ; 
and while some play the violin and guitar, the least gifted amow 
them beat the tam-tam or play on various discordant wind- 
imtramentA The confederaBoit » undoubtedly of longstanding,, 
and while the Giiots, vfho perpetuate many ancient myths and 
songs, contHhute touwe the maintenance of some di^;ree of 
intercommanUntioa among the African races, they am cmdited 
with fomenting freqnent fumenrions, by trafficking wi^ the in^- 
mation which tibey acquire through the extraordinary 




granted them of going wbem they will among rich and poor, 
both in times of war and peace.— A critical review of aU thoi Is 
known of the Chukches, or Yn-its, by M. J. Deniker, ghr^S the 
substance of what has been learnt of the ethnological and soelal 
standing of these Arctic peoples from the narratives ofNordqvtst 
NordenskjdM, the Russian Argoustinovitch, Krause, DaH, imd 
others. 


Mathefnatische und NulutwimnschaftlUhe MUikAlungeUs 
(Berlin Academy), Heft 1, 1882. — Report of work in connecilon 
with the Humboldt foundation for natural research and travel, 
by E. Du Bois Keymond.— The thermo-dynamics of chemical 
processes, by H. Helmholtz. — On abnormal forms of ptnercones, 
by A. "W. Eichler. — On the molecular refraction of liq^uip 
organic compounds, by H. Landolt.— The embryonal excretory 
apparatus of the gill-less Jiylodes mariinicen^sis^ by E. Selenka. 
— On the differences of phase of electric vibrations, by A. Ober- 
bcck.— -On twisted rock- crystals, by E. Reusch.— On gepgnostic 
observations by G. Schweinfurth in the desert Ijctween Cairo 
and Suez, by K. Beyrich.— Investigation of volcanic rocks from 
the region of Abu-Zabel, on the Ismailia Canal, by £, Arzruni. 
—On the terminal growth of phauerocam roots, by S. Schwen- 
dener. — On an abundant exhaiatioa of sulphurettea hydrogen ia 
the Bay ;of Mesolungi, by G. Von Rath. — On transformations 
of amide by action of bi'omino in presence of alkalies, by A, 
VV. Hofmann.— On the phosphates of thallimn and lithium, by 
C. Uammclsberg.— The present state of science, by E. da Bois* 
Keymond. — On the production of amides of mono-basic adds 
of the aliphatic series, by A. W. Hofmann.— On the production 
of muEitard-oils, by the .‘-ame. — Crystallographic researches on 
sublimated titanite and amphibole, by A. Arzrunl— Congratu- 
latory addressee to Von Bischoff and to Henle on attaining their 
doctor-jubilee. 


Thk last number of the youmal of the Ruadan Chemical and 
Physical Society (vol. xiv. fasc. 5) contains several valuable 
pai>er8. Prof. Mcndelecff contributes an interesting paper ” on 
the heat of combustion of hydrocarbon®,” and a note on hi^ 
experiments on the resistancce opposed by water to the motion 
of solid bodies.— Prof. Butleroff contributes a notice on the im- 
portant question as to the variability of atomic weights, and 
another on the oxidation of isodibutylene by permanganate of 
potassium ; and M. Woeikof discusses the influence of local 
topographical conditions of meteorological stations on the 
average te^eratures of winter,— Besides, we notice papers on 
the formation of hypochlorites and chlorate* during tive decom- 
position of chlorides by means of a current, by MM* Lyailoff and 
Tikhomiroff. — On the separation of barium from strontium and 
calcium by means of chromates, by M. Meschersky. — On the 
structure of nitrated products of the iat series, by M. Kisel. — On 
the critical state of bodies, by M. Stoletoff.— On the electrical 
conductibility of vacuum, by M. Kraewitseb. — On vibratory 
telephonic signals, by M. Jacoby. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 1$. — *'0n a Deep Sea Electrlcri Tlier* 
mometer,” By C. WinUm Siemens, D.C.L, F.R.S. 

In the Bakerian Lecture for 1871, delivered before the Royal 
Society Roy. Soc.^ vol. 19, p. 443), I showed that the 

principle of the variation of the electried resistance of a con- 
ductor with the temperature might he applied to the construction 
of a thermometer, which would be of use in cases whm a 
mercurial thermometer i^i not available. 

The instrument i described has since been lat^ely wed as a 
pyrometer for determining the temperatures of hot and 

smelting furnaces, and Prof. A, Weinhold {AefnaltH der RfysU 
und ChemUs XS73, P* 2 ^ 5 )* using the Instrument WithadifferWM 
voltameter dcsoribed in my paper referred to, found its 
tions to agree very closely with those of an alf ^m rmo m e ter 
within the limits of his experiments from totf to C. 1 jtm 
not aware, however, that any results have been pubUlhed 0? itj» 
application to measuring tempemturel where a mtuh gWtor 
de^e of accuracy is required, as In thecase of dew sea hhW- 
vauons. My friend, Prof. Agias^ic, Of CamkMfe, 
ordered last year, for the Aqmricaa Goveraumnt^ an 
designed by me for this perpoac, und during the iminM iVNp 
auMected to a series of tods on boixd the United Stat^ COnM 
and Geodetic Survey steamer tw Cmrawmder i : 

The apparatus cimrisU mmiUtf m a ooil ofid£k^«oy^ mn 
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wir* '15 diameter, and aboot 432 ohms resistance, attached 

to an jiMiiWed cable by which it can be lowered to the required 
4 Bjyth« ai id coanectcd, so as to fonn one anb of a Wheatstone s 
The eorresfiotiding arm of the bridge is formed by a 
aeco^^ebU made precisely »milar to the former one and of equal 
rafistahce. *rbis coil is immersed in a copper vessel filled wdth 
water, and the temperature of the water i ^ adjusted by adding 
iced or hot water until the bridge is balancedi The temperature 
of the w ater in the vessel is then read by a mercurial ther- 
mometeti and this will also be the temperature of the resistance 
coil 

To avoid the error, which would be otherwise introduced by 
the leads of the resistance coil, the cable was constructed of a 
double core of insulated copper wire, protected by twisted gal- 
vanised steel wire. One of the copper cores was connected to 
each arm of the bridge, and the steel wire served as the return 
earth connection for toth. 

Sir W. Thomson’s marine galvanometer with a mirror and 
scale was employed to determine the balance of the bridge. 

Mr. J* E. Hilgard* assistant in charge of the United States 
Coast and Geodetic Survey, ha® sent me the results of Com- 
mander Bartlett’s experiments. The apfiaratus was set up on 
board the Blakt in April, 18S1, and experimenta were made off 
I he east coast during August. In each series of experiments 
the temperatures at different depths were first taken by Miller- : 
Casella thermometers attached to a sounding wire. A sinker 
was then fastened to the resistance coil, and it was lowered by I 
the cable to the same depths, and the temperature read by means j 
of the mercurial thermometer attached to the comparison coil. ' 
The depths at Which readings were taken ranged from the sur- 
face down to 800 fathoms, and experiments were made both in 
rough water. The temperatures recorded varied from 

38*5* to Bi' 5* F. In every case the readings of the electrical 
instrument were precisely the same as those of the Miller- Casella 
thermometers for the surface and the maximum depth ; but for 
intermediate positions it was observed that the electrical thermo- 
meter in almost every case gave a slightly higher reading. This 
dlscrej^oy may be accounted for, 1 think, by the circumstance 
that the electrical thermometer gives the temperature of the 
water actually surrounding the coil at the moment of observa* 
tion^ whereas the Miller- Casella instrument brings to the surface, 
Of at least its readings are efifected by, the maximum or minimum 
temperatures encountered in its ascent or descent, which may 
not coincide with that at the point of stoppage. This famishes 
a very strong argument in favour of the superior accuracy of the 
electrical instmment. 

It was found that about five minutes must be allowed at 
each observation for the resistance coil to assume the temperature 

the water surrounding It, and a second period of five minutes 
for adjusting the temperature of the comparison coil on deck. 
AUowing five minutes more for lowering the cable, fifteen 
minutes aufticed to complete a deep sea observation, 

Chemical Society, June i,— Dr. Gilbert, president, in the 
dhair. — The following papers were read ’.—Determination of 
nitric acid in soils, by R. Warington, The sample should be 
taken in dry weather rrom the subsoil, as well as from the sor- 
faoe. It is dried at 55° C., and powdered. About 200 to 500 
grma. are extracted in a vacuum filter with about 100 c.c. of 
water ; the extraction reqnires ten to forty-five minuteii. The 
nitric acid is determined by a modification of Schkeasing’s 
jnethod, the nitric oxide jm obtained being meastxred.^On a 
spedxoseopic study of qKorophyll, by Dr, Rttasell and Mr. 
Umaick, The authors have not endeavoured to isolate a pure 
subrtence, but have endeavoured to follow spoctfoscopicUlly the 
changes of a body (or bodies) which gives a particular absorp- 
tion spectrum. This ridorophyil was extraoted by a mixture of 
alcohol and ether, and gives the well-known absorption spectrum 
of lour bands eadly seefi, and three other bands in the viokt 
endi which are not noticed with goe^ght. This tdilorophyll, 
l^^tveatment either with a small quantity of alm^ any acid, or 
jridi some salts, as ferric chloride, mercuric chloride, &e., or by 
Imat, is changed, and gives another charaOteristte ipeetrum, to 
wldmi the authors gave the laboratory name c| ** half-acid 
ctdOJtophyll t ^ the action of strong hydrochloric arid, e further 
change is pmdacriit end an absorption sperimm is obtained, 
widfii k nansed riitorophyll. Alkalies act on t^hloro- 

and cventiutlly an absorprion ^pectnifli df one broad 
bm in t 1 & rkdi Very oOacentrated catisttc potash srii^oii 
spbtf rids band Into two. bands, one Of whkh ultlmatriy dje* 
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appear.s. The eye observations and measurements were checked 
with photographs taken by Capt. Abney, All leaves gave 
similar results, except some acid leaves, from the vine, dec., 
which gave half-acid chlorophyll instead of the normal product, 
when extracted with alcohol and ether. 

Zoological Society, June 6. — Prof. W. H. Flower, F.R.S., 
president, la the chair. — The SccreU^ called the attention of 
the meeting to the curious way in which the young Cormorants 
lately hatched in the Gardens were fed by the parent birds, and 
exhibited a drawing by Mrs. Hugh Blackburn illustrating this 
subject. — A communication was read from Prof. St. George 
Mivart, F.R.S., containing a aeries of observations on certain 
points in the anatomy of the Cat-tribe — Mr, 

Howard Saunders read a paper on some JUirida collected by 
Capt. H. H. Markham, R.N., on the coasts of Peru and Chili ; 
comprising, amongst other rarities, the third known example of 
the large Fork -tailed Gull {Xtina a species which 

had been vainly sought for on the Pacific coast of America for 
upwards of thirty years. The author drew attention to the 
peculiarities distinguishing the various species of gulls found in 
the Pacific from those of the rest of the globe, and pointed out 
that, owing to oceanic currents, the connection l^tween the 
species now only found on opposite sides of the equator had 
evidently been much more recent in the Pacific than in the 
Atlantic. — Prof. F. Jeffrey Bell read a paper containing an 
attempt to apply a method of formulation to the spedes of the 
C&matuHd<Si and added the description of a new species, which 
he proposed to call Actinomttra annulata^-^yix, Francis Day, 
F.Z.S., read some notes on the supposed identity of a specimen 
I #f a fish determined by Dr. Glinther as Anguilla kieneti with a 
I Gadoid Lycodes, — Mr. E. J. Mien read the second portion of 
his pa))er on the crustaceans received by the British Museum 
from the Mauritius, and called special attention to what appeared 
to be a variety of Palinufus hngimanus of the West Indies 
which occurred in it — Mr. W. A, Forbes read the fifth of his 
series ef papers on the anatomy of Passerine birds. The present 
communication was devoted to the consideration of the structure 
of the genus Ortkonyx^ which was shown to be a true Oscinine 
ferm. — Mr. H. J, Elwes exhibited and made remarks on a 
Stonechat (Saxuola) which he had obtained during a recent 
expedition to the Aures Mountains of Algeria. —The Secretary 
exhibited a series of the diurnal and nocturnal lepidopterous 
insects bred in the Insect House in the Gardens during the 
present season. 

Royal Horticultural Society, May 23. — Sir J. D. Hooker in 
the chair .— injured by salt in the late gale : — Dr, Church 
described experiments he bad made at Cirencester during the last 
fifteen years to a certain the amount of salt in the rain brought by 
autumnal gales, especially from the south-west. He found from $ 
to 7 grs. per gallon, while the ordinary amount was only ‘5 grs. 
The average winter amount was but slightly in excess of the 
average summer quantity. He noticed that in Oakley Park, 
one side Of the trees was severely injured, a 'd that, if no rain 
followed for a few days after the gale, tke salt sparkled on the 
trees, even at a distance of thirty-five miles from tlie sea. The 
salt abstracted the moisture from the leaf-cells, and formed a 
condensed solution, so that the leaf became completely dried up, 
aud perished. Mr. McLaohlan added that salt had been ob- 
served on wdndows at Lewisham, as at Croydon, and elsewhere. 
Sir J. D. Hooker remarked that Dalton was the first to record 
a similar observation at the banning of this century. With 
regard to beedies withstaudiug toe gale better than oaks, as men- 
tioned at the last meeting, it was eUcited that they were unhurt 
at Kew, and Vale wood, Haslemere, but at Cirenee&ter, in Dorset- 
riiire, and Cornwall, they Mfered severely. Mr. Blockmoor 
exhibited foliage of pears, &e., from TeddinMon, senhe of which 
was quite unhurt ; of other trees growing adjacent to them, the 
leaves were much injured. Vines end peaches showed similar 
diSerences. He su^sted that it oould not be salt in this ease. 
The opinion geheis^ ehf ertalned was that such discrimination 
were due to the trees bring of rriatWelt hardy and less hardy 
V)ndi.^PJMi>deudrm Mr. Mangles exhibited sprays 

of this species from the Himalayas. It briongs to the scaly- 
leafed seriion, ^ he observed tlmt members of this group wUl 
not hybridise with any ^peeled of rhododendron without scales on 
the foliage : Mr. Smee exhibits^ a tulip 

having petals dlsfrlbuted down the peduncle, a not uncommon 
oecurrenoA Mr. Hehabw remarked on the fact that whenf such 
: a petal was hrif-g^een and half^oloured, the tendency of fhd 
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latter htttf b to tkmok the gro^nt^ and afc ugo fcion of tbe pettauw^. 
Tbis^ciMet ihala^ter to' bind ewer the 

tbe pewiti oMMcbed, enrobe ootbe 

oppo 4 te aide, aad nro/'even daeoydtitoibiftf.-^C’ihw^g <f 
Rhododindrom : The Rev. G. Hewkywi!bow«d a flower mv^ 
the corolla wai doubled, the iUmenf) partially petaloid, while the 
piatil vytoi Open below with namens, a tuft dt Imperfect petsU 
and ijitalttem arloing from itbe baro. He ahowed a drawing of a 
aomeWhat iimilor condition made in 1875, in which the style 
had become strap-fthaped, was partially coloured red, nnd bore 
anther^lls on tiie margins ; the pollen, however, was evidently 
abortive. 

Exito«nolia#ieal Society, Jwne y.^Mr. H. T. Staioton, 
F f»^idont, in tbe chair.*— Mr, P. B. Mason exhibited 
dark varietieu of Zygana JOi^mdula^ and C<diiittorpha d^mhtuUii 
as well 08 of the in^ect fonoerly supposed to be ^^tis hd^iRiua^ 
Boisd., hut which was now* bcbev^ to be a remarkable vantety 
of — The Pre^idrat remarked that there had been 

a great auortality ibrs sprh\g among the young larvm of the 
currant aaw-fly (AVsva/wr rtidsU). — Mr. McLachlan read a 
revised liet of British Mr. W. L. DisUmt read 

deacriptioiss of new H}>ecies end a itew genua of .CtMOkfa, from 
MadaggUfOar. — ^Mr. A. G. Butler oontouioicatad <de.'>cmptions of 
hetcrucerous J^idopttra oolleoted in ChiU by Mr. .Kdmoadfi : 
G00mddiei . 

Victerriu fPhiloeophtcal) Institute, Jtmc 15. — Anniial 
meeting; the Right Hon. the Earl of Bhfcfte^lmry, K.G., in 
the cha»r. — Prior to the deSivery of an address <m the seleittiftc 
a^rpects erf the last Phle^tine survey, by Mr. Trebwitey SaufKiers 
—who gicve A cfttefnl analysis Wf the 

vey of Palcsdne, e^-pecially ndtichig the accord «rf 'rae Vewihs 
with the Bible hanative— tbe 'honorary secretary, Captain F. 
Petne, uead the Teport, from^hich op^ped that the total 
nttrhber «if members was bw 'U pwa r ds or 950, Prof. Pairteur 
and many sdher welbknown men of scince hu^g yolned the 
Society in the post year. 

PiOtts 

Acadamy of-fieienuofi, June ra.— M« }amin in the chak,— * 
The 4eadi .«if M, Conaira, Corroepondeskt 4 n Rural Eocmemy, 
won coounemed upem.— ^On^apeuntof thematbemati^ theory of 
efiirotatnvthegattieof bilihirds, by M* Hwol.— Charactersiand fdk 
of double aalts formed by fusion, by MM. Rettholot and llosvay. — 
Remarks on the use of rinc-carboa couples in eJectrolyHis, by M. 
Berthelot. — Note on some explosive all^s of ainc and platinum- 
metals, by MM, Hevilie a«d Debray. Osmium is the only one 
of the platinum metals which does not retain zinc when one 
treats its alloy having a loi^exceas of «nc, with an acid capable 
of dKaolvmg'thisToetBl^ The action of zinc on osmium-lridltim 
is expiatned, uccordfncto therroo-theteistry. (The heat 

liberated in union of zhtc iridium is enormous, and greatly 
exceeds that in union of osmium and iridium).— M. de Lesseps 
reported on the Suez Canal, and gave an iitcount of the s.s. 
4wiri?ra/.— tM.'SchiGesing was elected Member in Rural Economy 
in room of the late M. Decaisne.— Progmunne of a.<ftroirQtntc8u 
work to^he done by the scientific expedition sent to the wmdi 
pole, by M. Doewy. Chisshig the observarions as (I) accidental, 
and (2) regular, chose oP the tritmiit ahme belong to tbe 'first ; 
the second class include determinttkm of ' the hour,' the latitude 
and the longitude ; of the radiant points of the southern 
heavums ; and search for cimict»--^Obscrvmtion bf the Venus 
transit at C«pc Horn, by 'M. Mouehez. The Transit Ccfm- 
mittee reluctairtjy gave up the idand nf Cape Horn 'for itiie 
mouth of the RivCr Santa Crttz in Eatogoaia ^for the most 
southerly stBtioft), (Ire chances Of 'good ii^eatDer tw^g od «maH ; 
Vmt they urge the importance of pmv^irtg the Cape Horn sden* 
lific wrisrfrm with iiwmrmeuttf for transit obtorvatkms.— Jlnrtrcrc* 
titras Tor the natUTaHats of the Cape Horn "MiMcm, fbr^ 
iriveMigafion of the Anhna 1 st>n Terra del ^^ur^' and odjaeaht 
islands, by M. BUnohard. Pnter uHo., the omall mgtBttialv 
ttftoMe toCrtsw wMe am* xrf the aea, sdiould on 

fa pfcyHtfeal g ec^a^ . Do the larid'bhdsiaS^tte’tb; 
tWcbnttoettHitwiflter? Arethere batrrehhms in thwie vimr 
Sst, 4 :ipectsd atom mtiGt be 'taken in thoae cbid aod Saet: 
dhumiiwIitovMtoovery few species of aittikteF 

ttdtioe^ itorthftt or hees.^faottoctfantf 

to <Jape Hbpfi, i>y *W. ^chartie. In dmtany, special t«|gafd; 
AoeiS ewerttw 4 gte.— eeutoteal fnrtrtwBoM, >r 

IBM. 

mtrivytroaimgid ; 


vetoligathm of FOiaed beaohes.— Pregmminc of metoorulog^M 
niagweric obeervadons, hy M. Angot. Direct ohmvikfoMtoao he 
«BB«Mk At 44md 8 a,m. arul p.inr^t midday and at laoiic^l^ (Ihc 
teapediitoU bra & complete series of registering a<w lhr 

oerluia inftmnients, a douUc scries), /njkr o/fo, tidl batruotloto 
ato given for observation of austral ourorok --^Observatiom Of 
planets 291 , 292 , 993, 224, and of Comets 1882 (Webs) at Faris 
Observatory, by M, Higomdan. — Observotious of the ratte 
comet with the 7-inch mmdian circle at Bordeaux Observatory^ 
by M. Rayet. — Ditto with tbe & 4 nch Brunner equatorial at 
Lyons, by M. Gone.isiat. — On a mode of transformation Of 
figures in space, by M. Venecek,— On the law according to which 
electromotive force of a magneto-electric machine varies in 
fuaction of the reoiataoce of the exterior circuit, by M. Deprez. 
The diminution of electromotive force in the nog, whan the 
, current becomes very mtenwe, is due to iosufiioiency of the in- 
! ductora. The wires of tbe ring cut the mn^ietic lines of force 
at an angle increasingly different from a, right angle (at which 
niaximam force is had).— Oscillations of the plane of poUriKation 
by the discharge of a battery ; simultaneity of Metrical aad 
optical plienormena, by MM. Bichat and Blondlot, A ].jiyrlen 
jar was discharged through a coil round a transparent body 
flint) between polariarr and analyser, nnd each time there was 
raappuaranoc of the extinguished fight. In one arrougemcitt the 
image of a slit in the polar iscr was viewed in a rotating mirroj;, 
with a telescope, at eoch di^chaige ; aud one raw a Scries of 
bright bauds (as in the case of a spark). The plane of polarisa- 
tion was proved to oscillate about its normal positiOT.— Decom- 
position of salts by matters in fusion, by M. Ditte.— Action 
of heat on an add solution of sulphate of nickel in, presence 
of sulphuretted hydrogen, by M. Baubiguy,— d!)n the me- 
chanism of putrid fermentation, and on the alkaloids ccsultii^ 
from .it, by MM. Chnstier and Etard. — > 0 n the > deconiposiDg 
aoticMi of certain. organic matters on oxygexmted water ; 
of.m momoir by MMv Bert and Regnard, by M. B^chaotp- --Qn 
the cqtfeitode^oanauntoated to cold-Uooded animals to oontrset 
chosbon by raising Iheir temperature, by M. Gibter. Charbon 
was oopiineiiicated In freigs (five out m twenty) compeUed to 
lito, after •inooelatioB, in water at 35'’ to 37% The boctem 
developed were longer than .u»ual (due to slow .curoulation).— 
Does the loeohanhin of absoiFprion of virus viwy with thematote 
of the wounds ? Does the nature of the wounds ahhet ^he 
elfiuiency of surgical intervention ? by M. Rodet. The natuce 
of the wound affects only the rapidity of the pcopqgfition, tmt 
at all the mechanism of abeorpuOA ; the penetration is,, in % 
far tbe most cases, by the lymphatic vessels, very rarely liw tm 
blood-vessels exclurively, and seldom, comp^tively, by blood* 
vessels and lymphatics.— On the sub-basaltic. alluvions of the 
CorioBs (Ardeche), by M. Toroapol'^Frobable lowering of ^thc 
current water in tiro i^ley of the Seine 4 aru^ the nmuner and 
autumn of 1882, by MM. Iromoineand de Pf(iasideAa.-^M. ICoilKf 
described a new fire-alarm; an iron wire, conatently rtcetched 
by a spring, and closing a circuit (with bell) when elongated by 
hirat ; comnwmcatiosi h made by rupture, os wcU as hyiOUfNio- 
sfon of the wire. 
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TJSfiE FUNERAL TENT OF AN EGYPTIAN 
QUEEN 

7 %tf Fumral Tent of an Egyptian Queen, By VilUers 
SttUurtf of Dromana, M.P. (London: John Murraj', 
18S2.) 

T he startling discoveries of the royal mummies in 
the pit of the Deir-el-Bahari has already been the 
subject of great interest, and cast an unexpected light on 
the history of embalming and the vicissitudes of the dead 
as well as the living, revealing the unexpected transport 
of the monarchs from their costly chambers and sarco- 
phagi of the Biban*cl-Molouk to the Dcir-el-Baliari in 
the fifth year of a monarch named Herhor, of the 2i3t 
dynasty, one of that line of ambitious pontiffs who, at a 
time of national decay, mounted the Egyptian throne. 
That the tomb of the Deir-el-Bahari was the resting-place 
of Herhor himself and his family appears from the dis- 
covery of their mummies at the same site along with 6000 
sepulchral objects, some of which are already filtering to 
Europe, and others discovered at least ten years ago, 
already enrich the collections of the Louvre. The nume- 
rous duplicates of the smaller and portable objects can 
neither be all retained in the country, nor is it desirable 
they should be in the interests of science, for the interest 
would be languid which allowed them all to remain on 
the banks of the Nile. The reason why these archaeolo- 
gical treasures were tleposited in the Deir-el-Bahari is 
quHe uncertain, and as the hieratic inscriptions on the 
shrouds only speak of their' removal and condition, the 
cause is likely for the present to remain undiscovered. 
The Deir-el-Bahari was built by Thothmes I., IL, Hatasu, 
the ambitious queen, and her warlike brother Thothmes 
IIL, as it was a spot especially favoured by the i8th 
dynasty. Probably the 21st dynasty was descended by 
the female line from the i8th, for families do not readily 
become extinct in that direction, and there are Jiving 
descendants of the Plantagenets at the present day. The 
tesumption of the titular names of the 18th dynasty by 
the 2i9t also points to a connection between the two 
families, although it is difficult to conceive the precise 
point from which it started. As however the first monarch 
of the 3 Jst had been a prince of Kush or Ethiopia, and 
these princes or viceroys wore continued in a lineal 
descent during the i8th and 19th dynasties, it may 
{>eriiap» be the case that Pinotem 1. and II. were de- 
seeded by that fitmlly from tbw monarchs of the 18th 
dynasty. 

It is mtt necessary to danS on the mummies, but some 
ef 'the factfl mentiot^ by Mf. ViUiets Stuart in hU work 
leteariwble, such for ewamfiie oe the wailing of the 
AUh women along dte. Nile on their removal by the 
efsiinfiacft to the Museuni of Boelaq, for although pro- 
‘^laisfonehimoinmers the iaibeiru^ t^men were 

and gratekimi. On ^val of the 
at Cairo, that of Thothmes Ut wes^nroHed, 
Mi seldforj a Mdi a martial 

. the mnstiragifo tmmld^ mose 

whkh he was^ 

fliWt Id ITS Tt hod 
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been taken of his features, so that only a carte de visite 
of his remains has been left for posterity. Rameses IL 
was a hero of the grenadier type, for his height is at least 
six feet, but he has not been unrolled, the loss of 
Thothmes I If, having discouraged the Boulaq authorities, 
so that for the present the vexed question of his features, 
whether the heroic aquiline nose or the ordinary fiat 
Egyptian, remains in abeyance. The other mummies 
which have been partly denuded are the priest Nebseni, 
of the 18th dynasty, whose features are good Egyptian, 
and Pinotem II,, whose capacious mouth and thick lips 
announce a Nigritic origin or intermixture of blood ; 
others, as Isiemkheb and Makara, have been left in thetr 
bandages for a future period to unravel. The queen 
Notemut, the grandmother of Makara, and a remote 
progenitor of Isiemkheb, had however hair streaked with 
silvery gray, and was an old woman still retaining the 
coquetry of a careful plaiting of her locks. Some of the 
family were of mixed origin, and when was the Egyptian 
race otherwise, except when foreign conquests introduced 
other blood into the country. The greater portion, how- 
ever, of Mr. Stuart’s work is occupied with the description 
of the leather canopy of the queen Isiemkheb. This ancient 
pall -was composed of numerous pieces of leather tanned by 
the bark of the sont or acacia, and sewn together by red 
cord, and is supposed to have covered the mortuary cabin 
of the saored boat or horse, to which it formed a kind of 
baldacchino. It is exceedingly brittle, and the colours arc 
still well preserved, the centre 9 feet long by 6 feet wide, and 
divided into two equal sections, one of which is covered 
by pink and yellow rosettes on a blue ground, the other 
displaying six flying vultures flying with extended wings 
and holding feather sceptres in their claws; they are sepa- 
rated from one another by horirontal linos of hieroglyphs, 
the name and titles of Masaharuta, high priest of Amen 
Ra, the deity of Thebes, and a row of pink rosettes on a 
yellow ground. On either side is a flap divided from the 
central section by four bands of colours — blue, ted, yellow, 
and green — and further divided by a border of spearhead 
pattern. Below this comes a row of panels containing a. 
row of emblematical devices, predominant amongst which 
is the scarabaeus, flying with extended wings, thrusting 
forward the solar disk — emblems of the sun-god^but 
I having with this emblem the representation of a gazelle, 
suppoml to be the favourite of the queen, twice repeated, 
a singular representation of two united ducks, and orna- 
ments like the Greek antefixal and the cartouche or 
royal name of Pinotem II. seven times repeated. Below 
this is a border of pink and blue chequers at the 
bottom, with a broad kilt of pink or perhaps origmally 
scarlet. This magnifioent work of letather measures 22 
feet 6 inches in lengtl^ and 19 feet 6 inches wido» contain- 
ing a spaae of 20i square feet of foather. It is the most 
remarimble object ntart to the historical , mummies of the 
whole collection, and'OKhibits the .greoAftst ladmicai skill in 
preparation, and mrtisricoNXsellencem execution and design. 
Its ago i&isomewhm .about the time of Solomon, but the 
length of the reigns of the moaazebA of the 2ifit dynasty 
te entonMd^m the vnitlta of' the Serapeutn, which con- 
tamed the and Apis mummies, andtvbieh 

MwriNtdfoiM pmorioaBy inaccessible from the collq^ 
of the tnult. Tbw period, however, was that of fori^ 
Stances, os MM by the flight of Adad, the iduhikan 
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|)tince, to Egypt, ai»d his marriage with the sister of the 
Besides the devices the cadppy was oraametited 
with a hieroglyphlcal ioscription, thh purport of which 
appears to he tW the queen in the futujre state was in the 
arms of Khonsu^ one of the deities of ThebeSj son of 
Mut and Amen, “ redolent with perfpmss sweet as those of 
Punt,” the SomiU or Gaarlafui, ani“ crowned 

with flowers ” Those found in the coMns of this period, 
and which stiU preserved their original colours, have been 
determined to be blue larkspur, yellow mimosas, or 
acacias, and the white lotus, besides which, according to 
Mr. Stuart, a moss was discoverel in the coffins resem- 
bling a kind found only in Greece. The coloured plate 
of the canopy which accompanies this part of the work 
gives an idei of the brilliancy of this remarkable piece of 
leather embroidery as it appeared nearly three thousand 
years ago. Specimens of this leather canopy, which have 
been brought to England, show that the colours with which 
it was painted or dyed still retained their original lustre. 
From some unknown circumstance they have, like the 
flowers, never paled by the effects of time. 

In his commentary on the text, which it is unnecessary 
to follow here in detail, Mr. Stuart has given an account 
of the scarabaeus, known as the Copns Isuiis of Savigny, 
and detailed a fact not generally known or described in 
the account of that insect. Instead of propelling the clay 
boll or pellet or the dung cased in with clay as the other 
kinds of this family are sail to do with their hind legs, the 
mile Cf)pris hidis carries the ball on its head and neck, 
for which the peculiar formations of the horns and pro- 
jections of the thorax are specially adapted. One has 
been found wending its wiy over the ground with its 
spherical load, another has been knocked down bearing it 
as the beetle hummed his drony flight through the air. 

Besides the description of the leather pall, Mr. Stuart 
gives some account of the recently discovered pyramid of 
Pepi at Sakkarah and that of Haremsaf, The interior 
of thew pyramids, unlike any of the others, was covered 
with incised inscriptions coloured green, a peculiarity 
seen also on some sepulchral tablets. The inscriptions 
of these pyramids are mythological phrases, consisting of 
formulas like those of the Ritual comparing the passage 
of the soul of the deceased kings after death through the 
heavens to the movement of the constellation Orion and 
the course of Sothis or the Dog Star. Amongst the other 
new facts mentioned in these inscriptions is that of the 
tree of life, which is placed in the island of the blest 
amongst the pools of the fields of the Aahlu or Egyptian 
Elysium. A new light is shed on the earlier mythology 
by these texts, which chiefly turn on the Nut or goddess 
of the Ether, from whom Osiris and the monarch in the 
character of that god is descended, These remarkable 
texts have been translated by Brugseh-Bey, and Lauth. 
It is much to be regretted that these inscriptions are so 
entirely religious, and that these earliest of hieroglyphic 
monuments offer no contribution to the history of that 
remote period* Meidoum,is surrounded by tombs, in one 
of which tile author found the name of Senofru of the 
3rd dynasty. The attempts to solve the antiquity of this 
sepulchre other sources has failed like ail the earliest 
works of Egypt ; for the passage is^uninstructive, some 
scribes of A later age have scrawled or scratched a 
memorandum of a visit, but the walls are otherwise sitenb 


and the chamber has not been found in which tlte rnjm 
tenant was deposited. The mastabas of the age do; hot 
abound in relics, and the antiquity of some of the terra 
cotta vases has been impugned, the criteria of the diderent 
kinds of pottery being obscure. At Dashour the author 
found a very early tomb of a person named Afoua, but 
although the style of art announced a high antiquity, the 
inscriptions curt, and in the oldest form, offered no novel 
points of interest, they were like those of the slab of the 
3rd dynasty at Oxford, supposed to have been brought by 
Greaves from Egypt. 

Mr. Stuart has published the tomb of Rameses, the 
governor of Thebes, in the reign of Amenophis IV,, and 
the so-called Khuenaten, and enters into a discussion of 
the difference between Amenophis IV. and the heretic 
monarch. The general idea is that Amenophis IV. 
adopted the worship of the sun's disk soon after his 
accession, and altered his name from Amenophis, or “the 
peace of Amen," to that of Khuenaten, or the “ splendour 
of the disk," in honour of the orb of heaven, whose worship 
he had substituted for that of the Theban god. The fact 
that the features of Amenophis and Khuenaten essentially 
differ, the one depicted as a rotund youth, the other that 
of a haggard septuagenarian, had long attracted attention, 
and been explained on the hypothesis that the portraits 
of Egyptian royalty were conventional, and therefore not 
to be depended on, and that the introduction of the new 
worship bad unshackled the technical details of the 
Egyptian artists. But who was the mysterious Khuen- 
aten ? was he an emasculated virility of the harem, or a 
withered senility of the Nigritic race who had ascended 
the throne of Egypt ? Was he possibly the old queen 
Tii, who, ambitious of power, had assumed manly costume 
and, attended by a mock or daughter queen and attendant 
princesses, endeavoured to set up a new capital and a 
foreign cultus at a small but rival capital. All is mystery, 
the facts pointed out by Mr. Stuart of the different features 
which could not change with the same facility as the 
name, the different functionaries of the two courts, the 
strange and servile homage paid by the courtiers of the 
old heretic and perhaps impostor, the copious bribery Of 
the novel monarchy only add to the unsolved problem, 
and are not the least interesting part of the work. The 
identity of the two monarchs as two single gentiemcn, 
rolled into one will be long contested, as even the tottib 
at Thebes gives the same name and titles to the erased 
and mutilated heretical forms of Khuenaten. Amoi^st 
his miscellaneous plates are one of the mummy 
Thothmes IIL in its bandages, a box of the queen 
Makara, and some mummies of the find at Deir^t- 
Bahari. 

These are also known from the photographs of ht> 
Emile Brugseb, attached to the report of Mgspero. 
discussions and examples of the Indo-Gemunic 
of the Egyptian language are given ; but tlw> 
philology is a knotty point, for the Egyptian lajaguaj^ ii 
not of a decidedly Indo-Germanic co&structtoh,aUbb^l^ 1 
many of the words undoubtedly have 
analogies. 

The main interest of the wOr^, however, {e 

monuments of the Ospedalty 

canopy of Isiemkheb^ Ti^e arc, 
such an enormous mass ^ unpubBslied 
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hiAcri^kms that evetn the Deir-^d-BiJiad find is not to 
comjsatt with the inscriptions on the tcmpies of Denderah 
and Edfii, and thos^ of the caves of Slut. 

nYDRQGRAPHICAL SURVEYING 
Ify^^ogmpMcai Surifeyingj a Description of the Means 
emd Methods employed in constructing MaHne Charts, 
By Capt. W. J* L. Wharton, R.M. (London : Murray, 
1882.) 

C APT. WliARTON, who has had considerable ex- 
perience in nautical surveying, having been in 
command of surveying vessels for nearly ten years, has 
devoted his time, during the short interval he has been 
unemployed, to writing a work on this part of the naval 
profession which he modestly describes, in his preface, 
as an endeavour to collect together information, which 
has existed for years in a traditionary form amongst sur- 
veyors, for the benefit of young officers who may wish to 
devote themselves to surveying work in the future. 

A book of this sort was certainly much needed as since 
the time of Sir Edward Belcher, only one treatise has 
been written by a naval surveyor — Capt. R. Maync, K.N., 
C.H*— and we think Capt. Wharton deserves the thanks 
of the profession for his exertions, and wc hope to see 
his work adopted as the text-book for instruction at the 
Royal Naval College. 

Before however reviewing Capt. Wharton^s treatise 
we propose to state briefly what we consider to be the 
requirements of a nautical survey. 

The perfection of marine surveying appears to us to be 
the representation in a graphic form, readily understood, 
of the coasts and harbours of the world with their various 
eff-lyiijg dangers ; marking distinctly the various features 
of high and low water lines, showing the dangers to be 
avoided and the channels available for navigation, placing 
prominently on the chart those objects on the land which 
serve best to ascertain the position of a ship, and subor- 
dinating all other features to these objects, so that the 
channels to be used, and the marks by which those 
channels can be recognised, are easily distinguished ; as 
well as representing the set of the tides and currents and 
the errors of the compass. To execute such a survey it 
Is evident considerable care must be bestowed in ascer- 
taining accurately the positions of the land marks, ns on 
these depend the wboJe of the work, but this accuracy 
need not be carried to such a degree of minuteness that it 
be shown on the chart j for, after all, the principal 
object of a chart is to show the soundings ; aqd enough 
tare bis been bestowed on the land-marks if their posi- 
^ons are ascertSiined with sufficient precision for sound- 
ings. Of course circumstances occasionally arise when, 
other causes, it may be advisable to modify this 
sirin^cinent^ but not for tb© purpose of navigation. 

Iroarton appears to have kept these objects 
in view in writing his work. The work com- 
with, a description of the instruments used in 
^ prevtouely given by 

M by Simius, cimnbt ^tonsideribd out of place, 
^ description <rf inarine riirveying m ^neral 
inb pMtJcul«i itfaat in 
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We much commend the following remark at p« 54, too 
often ignored by surveyors: — ‘'The accuracy necessary 
in many details of a chart depends very much upon its 
scale. Over-accuracy is loss of time. Any time spent in 
obtaining what cannot be plotted on the chart is, as a 
rule, loss of time.” 

Of course the scale on which a survey should be exe- 
cuted should be settled after due consideration. It is 
evident that an inaccessible coast, off which there is deep 
water, does not require the same accuracy of delineation 
as a coast studded with bays and harbours, or off which 
numerous dangers exist ; or those portions of the globe 
little frequented by shipping the same care as the coasts 
of the United Kingdom. These points must to a great 
extent be left to the officers in charge of a survey, but the 
scale once settled no time should be wasted over details 
which cannot be shown on that scale. 

Capt. Wharton's remarks on soundings are excellent- 
There is no doubt that this, the most important work of 
the marine surveyor, is very monotonous. To sit in a 
boat day after day, from early mom to dewy eve, marking 
in a book soundings and angles, witli the salt from the 
spray drying up one's skin, and the sun blistering one* s 
nose requires more than ordinary real, patience, and per- 
severance ; and only long practice enables the surveyor to 
really take an interest in this work. Young surveyors 
should, however, remember, that every other detail is 
subordinate to this, and that until they can really sound, 
thoroughly, over a given patch of ground without loss of 
time they cannot be considered masters of the profession. 

Capt. Wharton's remarks on obtaining latitudes and 
running meridian distances are excellent. We think 
indeed that, in the latitude, the same results might be 
obtained with less figures, but it is by no means easy to 
draw a hard and fast line. 

In the remarks on tides, no mention is made of the 
importance of referring the result obtained to a fixed 
mark on the shore, nor any observation as to the diurnal 
inequality, and consequently the necessity of, on all 
occasions, when practicable, registering both day and 
night tides. In the Eastern Archipelago the diurnal 
inequality is in some places 4 to 5 feet, and in Auetralia 
the mean tide level also differs at different times. These 
facts appear to have escaped Capt. Wharton's notice, but 
probably will be inserted in another edition. 

In the remarks on searching for Vigias, and ascertain- 
ing the position of a ship at sea, Capt. Wharton seems to 
think accurate observations cannot be obtained, as he 
asserts the position of a ship to be doubtful to three 
miles. 

On this point we must differ from him, as long experi- 
ence has proved, to our own satisfaction, that provided 
the weather is fairly clear the position of the ship can be 
obtained to half a mile. Nor in asserting this do we rest 
on single evidence, as Capt Moriarty, R.N., C.B., in the 
Great Eastern^ had no difficulty in picking up the end of 
the Atlantic cable when it had been slipped from the 
ship* 

The fact is the great error in sea observations is due to 
the refraction of ^ horheon, but It must be borne in mind 
that, eacetidng in shallow water, this is but slight, and 
that It can alwa^fS ^ correct^ by observing on opposite 
sides of the borisDiu 
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By taking advantage also of the bi^ight planets passing 
the meridian in the day time good observations ckn be 
obtained for latitude and longitude at the same time (a 
great point), whilst the sun is above the horiron, ns well 
as at sunrise and sunset, when by Sumner’s method three 
or more stars can be combined to give the position. We 
admit that constant practice is required to take these 
observations accurately, but they can be obtained, and as 
it is very useful to be able to make certain of a ship’s 
positicm, as often as possible, all officers should practise 
themselves in observing both Venus and Jupiter with the 
sun above the horizon. 

Whilst however not agreeing with Capt, Wharton on 
some few points, wc think his work will be found most 
useful, not only for young officers taking up surveying 
but also as a book of reference for older surveyors, and 
personally feel much obliged to him for combining in one 
volume so many useful remarks and tables which have 
hitherto been only in MSS. or pamphlets. 


THE HORSE IN MOTION 
The Horse in Motion as shown by Instantaneous Photo~ 
graphyj with a Study on Animal Mechanics^ founded 
on Anatomy and the Revelations of the Camera^ in 
which is demonstrated the Theory of Quadrupedal 
Locomotion. By J. I>. B. Stillman, M.A,, M.D, Exe- 
cuted and Published under the Auspices of Leland 
Stanford, (London ; Triibner and Co., 1SS2.) 

T he above is the somewhat long title of a large and 
important work issuing from the well-known Cam- 
bridge (U.S.) University Press. Long as is the title, the 
name df the principal contributor to the volume Is left 
unrecorded there, though indeed even a cursory glance 
over its contents shows how much indebted is the whole 
question of the mode of motion in the horse to the | 
daborate series of investigations of Mr. J. Muybridge. | 
Leaving aside the anatomical and teleogistic arguments 
of Dr. Stillman, as contained in some hundred pages of 
letterpress, we cull from a postscript to the same the fol- 
lowing interesting information, which we give as we find it 
in the book. Some time in 1872, Mr. L. Stanford, of Palo 
Alto Farm, in California, had his attention called to the 
very controverted question as to the action of a trotting 
horse, and conceiving the idea that the photographic 
camera might be made available to illustrate the action, 
he, according to the authority before us, consulted with 
Mr. Muybridge and induced him to undertake some 
experiments in instantaneous photography. Some ten 
years ago, a photograph taken in the space of the one- 
twelfth of a second was considered quite a success, and 
it would seem that the experiments made then by Mr. 
Muybridge were inconclusive, tt 1877 Mr, Muybridge, 
however, renewed his experiments. A few pictures were 
taken of "Occident,’' a noted trotter belonging to Mr. 
Stanford, while he was in motion, and one of these, re- 
presenting the horse with all his feet clear of the gwmnd 
was enlarged, retouched, and distributed. This result 
was so extraordinary and so successful, that jit was 
(teterinihed to try others on a more extended scale. 4 
was assumed that if one picture could be taken instan- 
taneottsly; an foddinite number might also be tdk;en» 
and so the various positions assumed by the horse in a 
single complete stride could be illustrated. 


Mr. Muybridge was authorised ta procure the dwseded 
apparatus, and a building suitable to the xhurpose was 
erected on Mr. Stanford's farm. By 1876 preparatio&a ; 
were complete, and every resource of the j^otogrs^ahic 
art had been provided. Twelve cameras were placed in 
the building at intervals of twenty- one inches, with double 
shutters to each, and these shutters were so arranged that 
the whole scries of exposures were made in the time 
occupied by a single complete stride of a horse. The 
very ingenious mechanism invented by Mr. Muybridge It 
would be impossible to describe without the assistance :of 
illustrations, but it may be stated that he was thereby 
enabled to double the number of bib cameras, and the 
whole of the large series of twenty -four figures each, 
which are used to illustrate this volume, were taken by 
him. They were very accurately taken, and the heliotypcs 
are perfect transcripts of the original photographs. 

Thanks to the zeal and energy of Mr. Muybridge, and 
the liberality of Mr. Stanford, we are now enabled to see 
for ourselves the various attitudes assumed by a horse in 
running, trotting, leaping, and the result is most strange. 
It would seem as if moat civilised nations had failed to 
recognise the true action of this noble quadruped, as if all 
had settled down into being content with a conventional 
idea of how a horse in motion ought to be represented. 
Now our artists will ha\’e no excuse; they can directly 
interrogate nature, as represented to them in these silhou- 
ettes, no doubt at first they may follow her with fear, for 
some of the positions look strange, not to say grotesque, 
but soon both artist and the public will have learnt to 
recognise the troth ; and once this is so, the old style will 
be in its turn regarded as grotesque, and as representing 
but an early stage in the development of art. 

Mr, Muybridge’s photographs will be of immense im- 
portance to all art students, and they should be atten- 
tively studied by all admirers of the horse. A few other 
photographs are given in this volume of the various 
stages of motion in the cow, dog, deer, and boar. 


OUR BOOK BHELF 

Unexplored Bdluchistdn : a Survey of a Route 
Afekrdn, Bashlturd^ Persia^ Turkisia$e, and 
By Ernest A. Floyer, (London : Griffith and Farrati, 
1883.) 

An entertaining book of travel, but by no means an explortiT 
tion of" Unexjdored Bdluchistin/’ as is indeed sufficiently 
evident from the sub-title. Nevertheless, Mr, Floyer has 
investigated and partly solved some interesting geogra- 
phical questions in the little-known province of Bashkurtl 
tBashalmrd), on the Perso-Mekrdn frontier, whieh he 
visited on two separate occasions durW the years 1876^7^ 
This region, which had been merely skirted by Cddsorid, 
i Lovett, Ewen Smith, St. John, and others conriiectt^ iirith 
the Perso-Baldch Boundary Commission ctf 
with the development of telegr-^y in Persia 
in 1873-4^ was ascertained toeon^se six 
tories or districts — G^vr sund Farmant th 
Jagda in the west, Marz and and 

respectively, and Daroaerd with the capital, Angn^dA^ ih 
the centre. The town, which ain>ed 1 ^ to bo ja ttfhfais JW 
great natural strength, was ‘fmwKf to lie wi : 

$f si' P:. long., or abopt 
aasiflPm to it on Bt. nakp. 

Bacd range, between I^ewdand 
' near its western ' 

and west under 30 ' a iPean 
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|be;t> the cutmmating point of thev^hok province being 
oppatently the Gn^Kbh peak (6^400 feet) iit the Parment 
diiittidt* 

A survey of the Ab-uashur »ater*parting, between 
Bitehtod and Hormuz Strait, considerably reduced the 
suifiposod eastward extension of the Mindb basin ^ and 
showed conclusively that it was in no way connected 
with the Bampur Kiver, which many geographers, have 
hicheito made to discharge through the Mi nab into the 
Persian Gulf Mr. Floyer now argues with much force 
thait the true outlet of the Ilampur is the Sadich (Sadaich), 
Vhich reaches the coast in 58^40^ E.p in the Gulf of 
Omdn, and which seems to flow from the Shahri country, 
through the Shimsani Pass, in the Band-i-Marz range. 
He found that where he crossed the Haliri in N., 
57® 40' E., it was already a considerable stream, 90 feet 
broad, and 4i feet deep. The furthest head- waters of 
this important river, of which next to nothing was pre- 
viously known, are in the Jemal Buriz range, whence it 
flows in a south-easterly direction to the Rudbar and 
Shahri districts. Here it would be almost necessarily 
joined by the Bampur River, coming from the north-cast, 
and the united stream, whose further course has hitherto 
rctnamed an unsolved problem, would appear to flow 
thence through the Shimsani Pass southwards to the 
Sadfeh. Hence the Sadfth would seem to be the lower 
course of the Haliri-Hampur, thus draining nearly the 
whole of the region in south-east Persia, between 57* -- 
61® E,, and 25® 30' - 29 N, But this interesting point 
cannot, of course, be finally determined >vithoul a more 
thorough exploration of the Rudbar and Shahri districts 
between Biimpur and the Ab-washur water-parting. 

The work, whose chief fault is its misguiding title, is 
written in a pleasant, vivacious style, and contains much 
useful information touching the ethnical, social, and 
linguistic relations of the Baluchi tribes on the Perso- 
Mekrin frontier. A, H. Keane 


A Synf>/tsis of BUementary Kesults in Pure a^id Applied 
m at hematic s : amtaining Propositions^ FormulcCy ami 
Methods of Anatysis^ with Abridged Demonstrations, 
By G. S» Carr, B.A. Vol, i.. Section ix, (London ; 
C, F. Hodgson and Son, 1882.) 


!n our notices of the pre\dous sections we have suflft- 
ciently indicated the scope of this W'ork. The present 
section is devoted to the integral calculus, and takes up 
its numbered articles at 1900, and closes at 2997 : the 
p^ination being pp, 3 i 3--440 of part ii, of vol. i. The 
fitame honest work, lor which we have already commended 
the author, is conspicuous here, and the utility of having 
sudh a bandy manual on the calculus is evident. It would 
ok impossible to furnish here the results of a thorough 
exanvmation of the text ; the preparation for such a task 
would take up a very long time ; but we would recom- 
Tp^d a testing of the several parts to which a reader 
ifey have occasion frequently to refer, so that the 
book might be consulted with full confidence. We are 
glad to Imd that the likelihood of the occurrence of such 
m<^r$ ^ we mentioned in our notice of the first part, is 
Induced to a minirouni by the very careful method of 
now adopted by Mr, Carr. We have much 
pkasure in commending this new section to the notice of 
oth* mathematical readers. 


A of and ProhUpns on Conics a$ 

, of the Higlh^ Plano Cumss. By Ralph ^ 

(Dublin : Hodges^ Figgi% and C( 




npteswW serve a^ ma «»f;^leiit Cfompendiuir 
d atiirient ^ho is uromug, Dr 

\ Tireaj^^^u ^lonic S^tbns anf on dkb H^hei 
ih«act4t was wldiat th«.authi^.was.read 
1 that these lusefui 

Rirtterta elmwi 


an apt mathematician, and to have a very extensive ac- 
quaintance with the classes of curves considered. These 
are mostly curves of the second, third, and fourth orders. 
The Problems have been, in general, suggested by Dr. 
Salmon^s treatises and by Dr. Casey's Memoir on Bicir* 
cular Quartics : Mr. Roberts also acknowledges his in- 
debtedness to Darboux's Sur une classe rcmarquable de 
courbes et dc surfaces algdbriques. Occasional explana- 
tory matter is thrown in here and there, and concise 
proofs are given in several cases. As the text-books 
■contain a limited number of examples, this work will be 
a useful supplement to them. We like almost everything 
about the book except the paper, and that appears to 
to be of a very inferior character. 


LE 7 TERS TO THE EDITOR 

\The Editor does not hold himielf respoftsible for opinions express* d 
by his correspondents. Neither can he uftderiake to retu 7 n% 
or to correspond with the writers of rejected manuscripts. 
No notice is iakm of anonymous communications, 

[The Editor urgently requests com etpondents to keep their letters 
as short as possible. The pressure on his space is so great 
that ii is impossible otki^mdse to ensure the appearance even 
of comsnunications containing interesting and navel tacts,^ 

The Recent Unseasonable Weather 

In view of the recent unusually cold weather iu England nncl 
Scotland, which has been so well described and proxiinatcly 
explained in la^t wreck’s Natukk, the following paragraph, 
extracted from the Standard of June 15, appears to me highly 
sugifestive, especially as regards one of the probable causes foi 
the unwonted high preshures” on the northern side of the 
dcjircssion wliich i.s accused of being the linniediate source of 
these unvcO"<mable conditions : — 

**New« from Iceland states that the Spitsbergen floe-ice 
surrounds the north and east const, entirely preventing naviga- 
tion. A Norwegian steamer endeavouring to reach Bernfiovd, 
on the south-east coast, last wtjek, was caught in the ice and had 
to put back. Owing to the prcseiicc of these immense ice-fields 
vegetation has jntule no progress, causing a great loss (if horses 
and sheep through starvation. Kpidemics of inensles and small- 
]x>x have been introduced into the island froui Europe, and are 
making ex ten- ive ravages among the popidiiUcn ; the former is 
especially prevalent iu Kcjkjavik.'* 

Now it hits been ascertained with some condderable degree erf 
certainty by MesHi’R. Blantord aud EUot, the Government ujcteoro- 
logists ill ludifl, that a heavy winter snov\fail over the North- 
west Himalaya exercises a marked and prolonged influence in 
lowering the lemi^crature and elevating the atmospheric pressure 
.and thereby directly affecting the winds and weather, over the 
vvhole of Ntwtheiu India, and parts of Central India ; and in- 
directly to a much greater distance. Turning to Europe, wo find 
the tUfitance from Kejkjavik, on the west cojiU of Iceland to 
London is about 1 14a milc.s, or about the tame as from Lahore 
to Calcutta (1080 miles), while from Cape Horn on the cast 
coast of IceLnd to Edinburgh the distunce is only 750 milesy 
or about the ‘•ame as from Calcutta to Agra. To any one 
familiar wiih Indian weather charts or the meteorology of fliat 
country, it w ould appear absurd not to attempt to correlnle the 
meteorological condiiion* at places so comparatively near as the 
above-mentioned towns ; and in fact experience has shown that- 
the meteorology of the PunjAb is not only intimately connected 
with that of l*ower Bengal, but also with that of Southern India* 
If therefore it has been found that an abnormally heavy snow- 
fall in the N^irth- West Himalaya, such as that which charac- 
terised the winters of 1876-77 and 1877-78,. exerciaed a marked 
cflcct on the metedrolo^ of Northern India, which was felt at 
places situated iOc>o uiil^ or more from tfic seat of acticui, may 
ft not be reasonably inf^red that the presence of a lar^e rnoKs of 
ice or snow in the Icelandic area would be likely to give rise to 
similar atmoaidtenc eoudUious over these islands? It seems 
therefore not at all improbable, that the abnormal weather 
during the past few weeks may be directly due in semte consider- 
able measure to the coincident appearance of lar^e mistes of 
ice ofl the eastent coasts Iceland, like thot^e which, from the 
aecouint ia the Steamff^i appear to be at present prevailing to an 
unusual extent* 

In the cage of Ihdif Att abnormally heavy fall of snow in Om 
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HtmaUjran aonc U found to be awtociated* not only with the 
iittbjwqucnt conditions already tutmed* but also with an initially^ 
and therefore according to experience iubst^mify weak south- 
west monsooUf which in Its turn invariably causes local, if 
not general drought and famine* These heavy snowfaUs are 
found to have a tendency to recur at the nuuunum sun-spot 
epochs, and are proximatcly due to some condition of the upper 
atiti-moniitoon current, at present not exactly known, by which a 
larger amemnt of vapour is deposited in the winter, on the 
Himalaya as snow, and on the North Indian plains as the 
*' winter rains. 

It does not appear that we can so readily account for the 
occurrence of the present ice-floes off Ireland or for the large* 
masses which have been encounter'ed this spring in tlie Western 
AUantic. They nuu>t however to some extent be due to the 
unusually warn* winter which seems to have prevailed pretty 
uniformly over the North Atlantic and North-West Europe, and 
which has detaclied a larger proportion than usual of the Arctic 
ice-field?. And though it is improbable that we shall find any 
such regular periodicity in the amount of these ice-floes in the 
Atlantic as in that of the Indian winter snowa and rains, it is 
worthy of notice to observe that they have a decided tendency to 
occur to an unwonted extent about the times of maximum sun- 
spot — like the present. Thus Prof. Frit/, of Zurich, ‘ gives the 
following as the list of year^ In which floating ice was found 
most abundantly in the lower latitudes of the North Atlantic 

YcArs of greatest freiimncy Kpochs of maximum, 

of floating ice. sun-imot. 

1789 1788*1 

1804-2 

1816-18 i8i6‘4 

1829 9 

1837-2 
1848-1 

1862-64 i86o-i 

;K I 

It is also interesting to notice that in 1862 Heists ** Wochen- 
schrift** mentions that the floating ice-masse^t in the Atlantic caused 
‘^a noticeable cooling of the weather in June over Europe.’* 
And it is farther significant to find in a detailed list of the ice met 
with every month in the Atlantic by ships belonging to the North 
German lines from i860 to 1869, tfutt iS 6 $ and 1869 (the year in 
which similar weather to the present is mentioned as having been 
observed by the writer of the paragrapli in Nature) were the 
years in which the greatest quantity of ice was encountered. 
Though I ^ree with Dr. Hann in attributing more importance 
to the tropual than to the p&iar area, in influencing the gentral 
weather of these latitudes, I think it very probable on theoretical 
grounds that we are relatively more influenced by the laUtr 
area in sumnur and by the pnner in winter^ and that just as it 
has been inferred that the regular recurrence of periods of 
diminifibtd temperature in Europe, is due to the regular move- 
ments of the ice in the polar area so we may reasonably conclude 
that abnormal movements of the ice, especially in the Spitxbergen 
area, are likely to produce periods of abnormal coolness luch as 
that which at present prevails. In any case the moral to be 
drawn, if we really do intend to t-olve the weather problem, U by 
all means to Imve a meteorological station in Iceland, and 
endeavour to study the weather as we are fortunately able to do 
in India, on a large scalf^ instead of merely confining our attention 
to the minute range of conditions we are able to oWrve within 
the limited area of these islands. 

E. DotXOLAS Arciiibalo 


The Analysis of the Tuning Fork 

Ik Nature la«>t week there is a short description of Mr. 
W* F. Stanley’s well-devised experiments, by which the 
fdrk **Ib shown not to de^d upon a vibnitW reatroid,^' 

Few persons would readily obtain the expeimuental steel rod^ 
or would care to attempt the feat of sawing through the bend of 
the fork down into the stem, and some murical readers may like 
to know that (mbsiiogf of course, the pretty effects) there is a less 
arduous way of arriving at the coimlusion to which Mr. Stanley 
has directed attention. By very simple experi^enU X have been 
aocuatomedtoshow that ChiadnPs analysts, as geuerally acobpt 6 d, 

U« worie, '* die Bedehugaen dw Sonaea fleckeo-mriode s« dea 
Mwedrokstkdwa aai MediwtUdien I&tcbrinawn/' p. 175- 
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is not in aU particulars borne out by the evidence of fadtSf If k, 
vibrating tuning fork is held in its upright position by ineans> of 
a knife-blade passed through the pronga, peWing upon the inner 
bend HO that the stem is in contact with the table, Kylthout its 
being held by the fingers, tlvere will be a communication of vibra- 
tions fully as strong as when held in the josual manner, with 
variation of intensities according to differences in ^e degrm of 
jiressure. In this experiment the fork at its bend is subjected ^ 
pressure both above and below. The argument, therefore, is 
that the existence of a segment in transversal vibrationi, occupy- 
ing the bend of the fork as figured in Chladni’s analysis, is in- 
compatible with the evidence. As in all musical instrument?, 
the communicating of transversal vibrations from one solid to 
another is invariably through the nodes, and as segments are 
always destroyed by firm pressure, it seems clear that the 
analysis should be amended. If a vibrating fork is drawn across 
a stretched .string with pressure, the prong pasringfrom the bend 
towards the point or end, the integrity or the vibrations of the 
fork is not impaired, and there Is but a slight transference of 
vibration to tnc string; but it is otherwise with respect to a 
stretched wire, as when the prong comes into contact with the 
wire, its vibrations cease ; the wire will not be subordinated to 
the coercive activity of the prong as the string is ; yet if the fork 
is placed with the prongs astride the wire, so ihat the bend, at 
the seat of the alleged segment, rides upon the wire, the wire 
readily conveys the vibrations, and acts as a sound-post. It may 
be shown that the stein of the fork acts likewise as a sound-post, 
since we may substitute a free stem ; if a vH^rating fork is ueld 
by the stem, and if through the prongs another fork has the 
shoulder of itsstem pressed upon the bend, then, when the point 
of thU second ?tem U brought into contact with a solid, the 
vibrations of the fork arc transmitted through it from the l^nd, 
with nearly the strength of tone as would be produced by the 
original fixed stem. The stem itself may be dispensed with as 
a part of the system, for if the fork U held so that the external 
part of the bend, where it joins the stem, is pressed against the 
edge of a table or other solid, its vibrations are not interfered 
with ; neither is the strengih of tone dimini>hed, exc^t aiit in 
caclt of these instances, varying in the usunl way aocoitUng to 
the degree of pressure, Herma^^n Smith 

June 19 

** Combing” of Waves 

All who have watched waves breaking on the sea-shore must 
have noticed the furrowed or combed ” appearance of the back 
of a wave as it curls over. If the water is not much disturbad 
by wind, it is seen, on attentive watching, that this ** combing 
appears suddenly, and begins at the advancing edge of the crest, 
and spreads backward?. With small waves a foot or so in h^ghi 
and of long extended front, sucli as are seen in > hallow water, it 
may be observed that the crest, which in this case rolls down the 
front of the wave, is at first smooth and even, while the book of 
the wave is also smooth and unforrowed, but the edge of the 
crest suddenly becomes crenated, and almost simuUaneoitsly the 
combing ap^ors on the back of the wave, travelling ra^y 
backwards rrom the crenaled edge. Moreover a conaidefabfe 
length of the wave appears to be shnilariy affected almost at the 
same instant. With laiger waves, whose crest falls rather than 
rolls upon the concave froiiX, 1 have observed that the U at 
first smooth and even, but that it suddenly becomes uneven» and 
often fringed with a row or rows of drops, and that at the same 
imtant the combing appears. In both coses, if there is much wind, 
the regularity of the phenomenon is dbtufbed, and observafiiou u 
in other ways rendered difficalt. The action is so exactly ptnUkl 
to something which takes place in the splash of drops, and wmeh I 
have described in detail in a paper recently read beft^ the 
Society (see Prac.^ R<^, iiv., No, iiS), that Z think youf 
readers may be interested in U brief statement, uith apiekl 
reference to this more familiar case of waves, of ti^ expmttihh 
there put forward. The explanation amounts to this s*?^ 
well known that a long cylinder of Ikiuid is unsihbM, andl wOt 
if left to itself, at once tend to split into a row of oqttAl, oqtd* 
dhtant drops : the splitting being effectiDd by a domidetiOii Of , 
the cylinder in certain places, and A ia Othet$.- 

Aguin, if a mus of liquid is bminded by An edite whokh entMk 
b appr^imafcely a portlott of 4 IqiBt 0 ^^ 
reason for supposing that thb cyiMpcid bA anient 

simtiar laws of iwSuty, and ihnt^ it'ihUl ^ to el04v4 
sme way, ihe surface being Ibrc^ Ih la certute 
m others. Now a wuvB’s ptUsents wk * 



It wiUi fberefore, of itiself, ctetve in the way described, ttnd the 
flow of water will thereby be hindered at the constrictions, and 
Bided at the places of out. Thus lines of easiest flow 

will beset np, which in tbek turn will determine the furrow* on 
the beck of the wave. The fringe of drops is due to the splitting 
in a similar manner of the cylindrical jets shot out from the 
places of balging, sphere the flow t« aided. Indeed, much of 
the seething at the edge of a wave U, 1 think, atttilui table to the 
breaking up of such jets in this manner, fn the case of the j 
minute phenomenon of a drop-splash, I have been able, in some | 
decree, to bring this explanation to the test of measurements, 
which, $0 far as they go, quite confirm it. The regularly-toothed 
edge of a spot of candle -wax that has ^llen on a cold object, | 
affords in a permanent form a familiar illustration of the same | 
action. A. M. Worthington 

Clifton College, Bristol, June 20 

TI/£ SEAL ISLANDS OF ALASKA ^ 

T en years have only just elapsed since the Govern- 
ment of the United Stales of America obtained by 
treaty the territory of Alaska, including the seal islands 
situated off its coast in the Bering Sea, and at that time 
although the sealskin trade occupied thousands of hands, 
and had done so for at least a century previous, yet next 
to nothing was known of the animal producing the skins, 
and there was not, even in the museum of the Smith- 
sonian Institution, a perfect skin and skeleton thereof. 
This state of things has happily now vanished, and 
through the joint action of Prof. Spencer Baird and the 
Secretary of the Treasury of the United States, Mr. 
Henry W. Elliott, was enabled to visit the Pribylov 
Islands in 1872, and we cannot but admire the zeal and 
energy which enabled him to reside in these dreary and 
desolate places all through the seasons of 1873 to 1874 
inclusive. While a brief digest of Mr. Elliot's notes were 
published in 1874, it is only now that he has been 
enabled to publish a complete monograph on the subject, 
an emended copy of which, reprinted from the Report on 
the Fishery Industries of the Tenth Census at Washington 
in this year, is now before us. It forms a quarto volume 
of some 176 pages, and is illustrated by two maps and 
twenty-nine plates of subjects from the author's pencil. 
The writer's opportunities for observation, it will be 
noticed, were especially good. The previous observa- 
tions of Stellar and others left much to be desired. The 
geographical distribution of the Arctic fur seal (CalJo- 
rhinos) is very peculiar. In the Arctic waters of the 
Atlantic they have not been found, in the corresponding 
waters of the Pacific they are virtually confined to four 
inlands in Bering's Sea, namely St. Paul and St. George 
the tiny Pribylov group, and Bering and Copper 
Islands of the Commander ^oup On the former two 
they swarm. On the latter two, though the larger in 
area, the seals do not occur in such quantities. It seems 
iniposstble to avoid the reflection here as to the waste of 
Ihr seal life in the Antarctic regions, and along the coasts 
of South America, from which, as a centre, the Arcfic 
Ibrms, probably, original^ came. Not a century ago the 
fdr seals rested on the Falkland Islands in millions for 
hundreds that are to be found there now, and it seems 
hopeless to expect that a British parliament could, with 
ah its many labours^ trouble itself to frame regulations, 
ouch as the Russians and Americans have done, with 
the object of repeopling, even in time, these splendid 
breeding-ignmnds whith/on the FaBOands, Be in Ac very , 
tr^ of commence, and which, dnlike the Ala^tan Wands, i 
hhvh he^tilhl and safe harbonrs. 

Pribylov IslandB were dificovered by the hardy 
triiose name they bedr, in 1786, and one of 
^ is called after hi& ^odp^ iBb St, He 

the name of Russia. Ajhnost striking 
Ihe the sweet tnuaic to Wa eai^ S 


numerous seal rookeries was wafted towards him. For a 
little time he kept his secret ; but he was soon watched, and 
his treasure had to be shared with others. These islands 
lie in the heart of Bering Sea ; they are just far enough 
south to be beyond the reach of permanent ice-floes, upon 
which the Polar bears could have reached them. Fog 
banks shut out the sun nine days out of ten during 
summer, and the breeding season. By the middle of 
October strong, cold winds from the Siberian Steppes 
sweep across them. By the end of January great fields 
of sludgy, broken ice bear down on them ; and from 
December to May, or June, they lie ice-bound. It is 
owing to this constant, cold, moist, shady, gray weather, 
that these islands are frequented by such millions of the 
fur seals. Let the sun but shine out, and the temperature 
rise to 60^ F., or 64“ F. in the shade, and both seals and 
natives are at once incommoded by the glare and heat. 
During the winter of 1872-73 Mr. Elliott, while watching 
with ah the impatience which a man in full health and tired 
of confinement can possess, to seize every opportunity 
upon quiet intervals between the storms of sleet, in order 
to make a short trip for exercise, only got out times, 
and then only by the exertion of great physical energy. 
On one occasion the temperature sank to - 4"", and the wind 
velocity, as recorded by one of the Signal Service ane- 
mometers, was at the rate of 88 miles per hour. This storm 
lasted for six days. The average summer temperature 
is between 46" and 50® F. in ordinary seasons. The cloud 
effects are, as might be anticipated, something wonderful, 
but the aurora is scarcely to be seen. The islands are of 
volcanic formation ; their vegetation seems interesting, 
and algae (seaweeds) seem to abound. This is the 
weakest part of the author's report, and it would be well 
worthy of the Smithsonian Institute to have the whole 
flora of these islands carefully investigated. Only a few 
very hardy vegetables are raised on 5 i. Paul's. As yet, 
rats seem not to have landed on the islands, though mice 
have become troublesome, and the cats brought to keep 
the mice in order, have by inordinate indulgence in meat 
(seal) eating, become wonderfully altered ; thej; are de- 
scribed as ‘^stubby balls," having become thickened, 
short, losing the greater portion of their tails (in the 
second and third generations), and their voices are altered 
into a prolonged, fearful cry, that surpasses anything ever 
heard in these countries, So bad is this caterwauling, 
that it even at times arouses the wrath of the sluggish 
Aleutians. Foxes and lemmings abound on St. George ; 
the latter are not found at St Paul’s. Birds abound, and 
though fishes are scarce, invertebrate life in the waters 
of the group seems abundant. The “ natives " of the 
island were about 400 in number in 1880, of whom some 
eighteen were whites (Russian), and the rest Aleutians. 
The births never equalled the deaths, but they are con- 
stantly being recruited by the Alaskan Commercial Com- 
pany. Now-a-days the people are comfortably housed 
and well clothed. Seal meat is their staple food ; and 
by the regulation of the Treasury they can kill, every 
autumn, an average of twenty^three to thirty young seals 
for each man, woman, and child in the settlement. As 
each pup averages ten pounds of good meat, this would 
show an average of about 600 pounds of flesh meat for 
each. To this diet they" add butter, sweet crackers, and 
sugar. They are passionately fond of butter* No epicure 
could appreciate good butter more than these people, and 
the Sweetest of alt sw^et teeth arc to be found in the jaws 
of an Aleut. The Company allows them feirly liberal 
supplies of these, also rice and tobacco. As an illustra- 
tion of the woihing kbility of the natives on the seal 
grounds, the followii^ shows the actual time occupied by 
them in finiriiing up three acasons’ work which Mr. 
Elliott pepsoimUy supervised on St. Paul’s Island* 

In $0 days’ vtprk of yt men secured 75»ooo «k}ns. 
in 1S73, 40 71 n *# 

In i874i 3^ n 1* $0,000 „ 









This shows the increased ability and consequent celerity 
of action among; the natives. 

Here it may be mentioned that by an Act of Congress 
the exclusive right of taking a certain number of fur seals 
every year for a period of twenty years on these islands 
^vas granted to the Alaskan Comnicrcial Company of San 
Francisco, subject to certain reservations and conditions. 
The Company seem to have done far more than they 
wore actually by law required, and the benefit to the 
people has been no less gp-cat than to the Company ; and 
wheare it was simply impossible under the old state of 
things to collect the lawful quota of 100,000 seals’ skins 
annually in less than from three to four working months, 
it is now done by the same amount of hands in less than 
thirty days, and so the whole of the skins are preserved 
at their prime, and it is rare that any of them are unfit to 
beeent to London, whereas in comparatively recent years, 
>often as many as three-fourths were rejected ; comment 
•on such an altered state of things is needless. Here it 
may be interesting to note that almost all the raw seal 
hides are sent to London, from whence, when dressed, 
they are distributed all over the civilised world where furs 
are worn. Our reader will surely know that the seal- 
skins as worn by the seals and as offered for sale by the 
furrier are very different-looking objects Instead of the 
sleak, glossy coats familiar to u'^, the sealskin when on its 
own owner’s back is a very unattractive thing, the fur not 
being visible, but hidden away under a coat of stiff over- 
hair, which IS of a dark gray brown or grizzled colour. 
Not only is this hair removed, but the whole fur is dyed. 

The seal life on the Pribylov group consists not only of 
the fur seal {Calhrhinm ursinus\ but also of the sea lion 
Eumetopias SUUtri^ the hair seal (Phoca vitulim). and 
the walrus {Odobcenus ohesus). Of these it is only the 
first tljat is of any commercial value j but in this work we 
have some very interesting sketches of the life and 
manners of the others, and sonie very characteristic 
portraits. As our space will not allow us to refer in detail 
to these, we may here mention the fine figure of an old 
male walrus, being a life study, forming Plate 21, and the 
figures of the sea lions on Plate 16. The life studies of 
^he common hair seal on Plate 4 are also very excellent ; 
this animal, so common in the Atlantic, would appear to 
be rare in the North Pacific. Althougn the skin of the 
sea-lion has little or no commercial value, yet to the 
.natives it is most valuable; it supplies them not only 
with its hide and fiesh, but they also utilise its fat, sinews, 
and intestines ; its very lip briules arc in great demand 
in China for pickers to the opium pipes, and for several 
ceremonies peculiar to the joss liouses. The walruses 
are of little value unless for their hides ; these are used 
for covering the frames of boats, atwi when the latter are 
Ifhoroughly and constantly attended to they form the best 
opccies of lighter that can be used on the islands, standing 
emote thumping and pounding than any sort of a wooden 
beat or^ven a comigated iron lighter. 

ft i«> however, the history of the ftir seal that will 
-bblefiy interest the readers of this volume. It repairs to 
.these islands to breed and to shed its hair and fur, in 
numbers that veetn almost fabulous. It seems to be an 
^animal of wonderibl instinct ; indeed, our author thinks 
that few, if any, creatures in the animal kingdom exhibit 
tt bigher order of instinct. A male, when in his prime, 
6 or 7 years of age, will measure to yj feet in 
fiwm the tip of his nose to the end of his little tall, 
niuibwiti weigh from 400 to 600 pounds. Its murrle and 
iw#s ab<mt the same sire knd form as those of a foil 
qIooMI Kewfoundiatid dog, only the lips arc presssed 
Wgidnvt one another as in man; on either side of the 
onsofoatee an pair of large bluish haaej eyes. 

In one bf the {mas there isa very exceliefet portrait by the 
authw5df an old male. When the fur seal moves on land, 
it may be ahUioOt said to Step with its fore feet, but it ^ings 
up the rear oi Us body In a quite different style, for after 


every second step ahead with the anterior limbs, it will 
arch its spine, and in arching it drs^s and lifts un and 
brings forward the hind feet to a fit position under its 
body, giving it, in this manner, fresh leverage for another 
movement forward by the fore feet, in which movement 
the spine is again straightened out. If it be frightened, 
its abandons this method. “ It launches into a lope, and 
actually gallops so fast, that the best powers of a man in 
running are taxed to head it.” This rapid progress it 
can only keep up for some thirty or forty yards at most, 
then it sinks to the earth, gasping and breathless. The 
adult males are always the first to arrive on the seal- 
ground, which has been deserted by all of them since the 
dose of the preceding year. These arrivals begin about 
May I. Not the oldest, but the most ambitious, land 
first. Up to June i more seals arrive, but about this 
period the seal weather begins — foggy and moist ; and as 
the gray banks roll up and shroud the islands, the bull 
seals swarm out of the depths by thousands, and take 
up advantageous positions. The labour of locating and 
maintaining a position on the rookery a terribly serious 
business for the late-coming males, as it is throughout all 
the time to those males that occupy the water-line of the 
breed mg- grounds. A constantly sustained fight between 
the new comers and the occupants goes on morning, 
noon, and night without cessation, frequently resulting in 
death to one, and even to both the combatants. Inis 
fighting is done with the mouth. The sharp, canine 
teeth, tear out great masses of the skin and blubl^r. 
One old veteran, specially watched, took up his position 
on the water-line early in May. fie had to fight from 
forty to fifty desperate battles ; and when the fighting 
seaso n was over ho was there, covered with scjps, and 
frightfully gashed, raw, festering, and bloody, with one 
eye gouged out, but lording it still bravely over his harem 
of some fifteen or twenty females. These seals are 
profound sleepers, so much so that one, cautiously keeping 
to the leeward, and stepping softly, would find it easy to 
approach near enough to pull the whiskers of any old 
male ; but on the first touch the trifler must be prepared 
to jump back with electrical celerity, if he has any regard 
for the sharp teeth and tremendous shaking which would 
await him. On young seals the trick may be played with 
impunity, but to the great terror and confuoion of the 
little sleepers. While the females and young have but 
one note, a hollow prolonged bla^a-ting call, addr^sed lo 
their young: the bulls have the power, of uttering four 
distinct calls or notes. They seem to suffer tnise^ fifOih 
a comparatively low degree of heat. From the time Of 
the males landing, until the close of the scaaon^about 
three months— they pevctf leave the stations th^ have 
secured for a single moment, and of necessity they 
abstain during all this time from food of any hand, or 
water. It is no wonder, therefore, that after su<^ a 
fost they return to the sea mere bony shadows of what 
they were. 

About the middle of June the females arriver aqd^ bad 
as the fighting among the males has been up to this fo 
secure good stations on the land, it is now mr so much 
worse for the possession Of the cows. These latter ate 
much smaller and more Ikhesome than the moles, 
over 4 to 4^ feet in length. Their heads ood eyesrore 
exceedingly beautiful; their explreswon is fo- 

teUigent, and attractive. The femahfls lOfm dp 4 be 
« rookeries” for the purpose of gestotiajb 
young are bom very soon after the /pf fhe, 

femaTcs. The females am recetyed ;% the 
the water-line stations with ; thwy a^ 

nately coaxed and asked up on the 
these beadh-masfors. can do 410, by 
ling and roaruig. and omtO # tkiy Ote 
under the most jealouf 
covetous and afobMliOttimitoris tdf tliO 
those stations’ to the mar Of 
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bade, the little cows have a hard time of it at the 
&at ahd when they are few, for no sooner is one pretty 
creature fairly established in the station of male number 
boc, who has got her there, than he perhaps secs another 
of her style in the water from whence she has come, and 
he devotes himself to coaxing the later arrival by the same 
winning methods so successful before ; whereupon bull 
number two, one station in the rear, observing bull number 
one to be oiT guard, reaches out with his long, strong 
nede, picks up the passive cow by the scruff of her neck, 
just as a cat does a kitten, and deposits her upon his 
ground ; and this will happen again and again until the 
Ettle cow will finally find herself several stations back. 
Her last lord not being exposed to the same temptations 
as lie on the water level, gives her such care tnat not 
only could she not Leave if she wished, but no other bull 
gets a chance of seizing her. When the females have all 
landed and the harems are full, it would seem that those 
nearest the water may contain on an average from fifteen 
to twenty females, those in the rear from five to twelve. 
The courage of the fur seal is of the highest order. As 
regards man, it is invariably of a defensive character. 
Though alwa) s on the defensive, he never retreats, but he 
will not attack ; the cows, however, are easily frightened 
and are timorous. Shortly after the females are landed, 
the young are born ; they are for the first three months 
of a jet black colour, arc about fourteen inches long, and 
weigh about four pounds. It would seem that they arc 
nursed only every second day, the mothers going off to 
.the fish grounds to get a supply of food, but they may 
also return to suckle their young at night. When return- 
ing in the daytime, each mother at once recognises her 
own young, though there may be thousands upon 
thouands ail together blaating at once. Before entering 
into such a crowd, the mother stops and calls out, just as 
a sheep does for a lamp, and out of all the din she then 
recognises her offspring’s voice, and makes direct for it ; 
but It would seem that the young ones do not often know ! 
their own mothers. 

£arly in August the young seals, now about six weeks 
old, are taught to swim. If dropped into deep water 
about this period down goes their bullet-like head, and 
they arc drowned ; at first they try their skill in the shallow 
pools, for a week or two they only flounder about, thrash- 
ing the water as little dogs will do. When for the first 
time they well launched out they soon turn to the 
shore, and if by some receding wave they should be left 
hij^ and dry, they will crawl away for a little distance 
end,\^uite exhausted, will coil themselves up to take a 
ehOit recuperative nap, and then to the swimming lesson 
again. Once boldly swimming they seem to fairly revel 
in it. The parents do not in the slightest degree supervise 
or direct the young in swimming. The young shed their 
black coat about the middie of October ; the second or | 
^-going jack^, does not at first vary in colour between 
nor does a pronounced difference take place 
jmtll after the ' third year. The females bear their first 
3^^g*wh^,they are throe years oid> and the period of 
gojgftkm lahks bply h few days of a year. 
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seem quiet, not even in their sleep, tlwiy do not fast, as 
they constantly le ive the land for the sea, though this at 
Irregular periods depending a good deal on the weather ; 
on land they sport and roil about as if in perfect enjoy- 
ment, curling and uncurling themselves, in fact they seem 
to be surcharged with a quite joyous life, but when in 
play they never grovel or bite or seem to show even an 
angry feeling. It is we have seen very different with 
them when they are a little older and begin to take upon 
themselves the cares of a harem. These seals pass a 
deal of their time in the water, where their gambols are 
truly wonderful, and the time they can remain underwater 
is, Mr, Elliott writes, past belief.” They are readily, when 
on land, classified as to age. Th^y shed their fur and 
liair during August. Passing; over a detailed and well 
illustrated account of the various rookeries, carefully cal- 
culated as containing some 3,193,042 breeding seals and 
their young in 1873, and of non-breeding seals over 
1,^00,000, and the speculations as to the vast amount 
of fish consumed by this immense army, we have to 
notice briefly the chapter on the taking of the seals. 
Except for food, none but the “ bachelors ’"are slaughtered 
when their furs are in good trim ; the natives get between 
a herd «and the sea, and then gently drive it up to a 
slaughtering station. In cool and moist weather the 
seals can be safely moved along at the rate of half 
a mile an hour ; on firm grassy ground three or 
four men can secure and guide as many as a 
thousand seals at the same time. They are per- 
mitted frequently to halt, rest, and cool, as over heat- 
ing injures their fur, and so on they go to death, and to 
supply with their hides the markets of the world. They 
never show fight, and are as docile as a flock of sheep ; 
the bull seals on the contrary will fight rather than endure 
the panting torture of travel, so that if any of them get 
mixed up with a herd of bachelors they are easily let drop 
out ; their fur is of no value. On arriving at the slaughter 
places the herd is allowed to cool, and then the killing 
begins i the labour of skinning is severe and trying even 
to experts ; the hide has to be taken off at once. The 
skins are taken from the field to the salt-house, where 
they stay for two or three weeks, being pickled ; after this 
they are taken and rolled into bundles of two skins in 
each package, with the hairy sides out and lightly corded. 
In this state they go by steamer to San Francisco, v^ere 
they arc counted for the tax, and from thence they are 
shipped to London. 

In a series of illustrative and supplemental notes to this 
volume, there arc a number of very interesting details as 
to the Russian Seal Islands ; as to the Fauna and Flora 
of the Priblyov Group ; a digest of the data in regard to 
the for seal rookeries of the South Atlantic and Pacific, 
and the number of skins taken therefrom. There is a 
translation of Veniaminov’s account of the Russian seal 
industry at the PribJyovs, 1842 ; a meteorological abstract 
for tbe months from September, 1872, to April, 1873, 
which was an unusually severe winter ; and a history of the 
organisation and regulations of the Alaskan Commercial 
.Company, under whose excellent management the seal- 
skin trade is now carried on. In concluomg a necessarily 
somewhat brief notice of this excellent motiogiaph^ we 
would congratulate Mr Commissioner Spencer Baird on 
being the means of obtaining for men of science and of 
commerce so much valuable information, md we can 
scarcely give too much praise to Mr. Henry M. Elliott 
for his most artistic and prmsewortby history of the most 
interesting uf all Pinnipeua. 

A for AZimi^ATIJ^O 

CUmENTS OF MODERATE STRENGTH . 

of this ittsteutnent, which I hod the pfoasure 
A of 'bru^ing before the Physical Society at tMr 
Oxford meeting, is chiefly mediori. But it ogctirited fo 
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me that a few details, mainly constructive, might prove 
of interest Jc was suggested by Mr Preece, in conse- 
quence of a statement made by me in a paper on “ Mea- 
surement in the Medical Application of Electricity/* read 
before the Society of Telc^apb Engineers. This state- 
ment was to the effect that some difficulty still existed in 
the trustworthy estimation of induction currents of 
medium strength, such as are habitually used for physio- 
logical and therapeutical purposes. The French Inter- 
national Co'Timisston had only imperfectly remedied the 
defi:iency by recommending the universal adoption of a 
particular pattern of induction coil made by a single 
German firm, and arbitrarily graduated to a sledge^’ 
apparatus. Mr. Preece thought that a dynamometer, 
which may be regarded as a galvanometer of which the 
moving magnet is replaced by a suspended coil introduced 
into the circuit, would answer the purpose ; since the de- 
flection of the coil is in one uniform direction, although 
the ciirrsnts traversing the circuit are alternate. This 
very practical hint seemed to offer a prospect of obtaining 
accuracy in a department of science in which it is much 
needed. But on examining existing dynamometers I 
found only Weber's original instrument, which, in spite 
of it5 immense value, is fitted only for a well-appointed 
laboratory, and another, made by Messrs. Siemens for 
the measurement of very intense electric light currents, 
which erred on the opposite side of deficient delicacy. 
The dynamometer or Messrs. Siemens, shown at the 
French International Exhibition, by means of which the 
alternating currents of telephones were demonstrated, 
was probably in the same category, though neither 1, nor 
the president of the Physical Society could obtain any 
exact details of its internal arrangements. 

An electrodynamic balance, described in the AnnaUn 
d^r Physik in 1 88 1 by Helmholtz, comes somewhat closer 
to the requirements of the case, but this, like that of 
Weber, i« a delicate apparatus, difficult of transportation. 
It might, however, prove excellent as a means of cali- 
brating a less perfect and absolute, but more handy 
instrument, such as that I was in search of. 

Another form of dynamometer had been incidentally 
named to me by Mr, Ayrton, of his invention, in which 
the moving coil is replaced by a piece of soft iron which 
becomes magnetic during the passage of the current. Of 
this also further details were wanting. 

I therefore attempted to make one for myself by the 
usual method of suspending a coil of wire from two silk 
fibres within a fixed coil, bringing its two ends to mercury 
contacts at tbe lower part, and joining all up in one 
circuit. Two defects at once appeared, i. The coil of 
copper wire was far too heavy to move with the small 
currents at my disposal ; and when it did swing, it con- 
tinued to oscillate slowly for an unlimited time, giving no 
satisfactory reading. 2. Tne mercury contacts caused so 
mucih friction as absolutely to stop all motion whatever. 

It was therefore obvious that (i) a light coil, and (2) a 
sensitive bifilar suspension were needed. Both of these 
must have a fairly high electrical conductivity. The 
second of these desiderata may be dismissed first J 
found at the gold lace shpps bobbins of silver-gilt wire, in 
which the gold is drawn over the silver in manufacture ; 
not merely plated on. These two combined have a dia- 
meter of yjof of an inch ; which is exactlythat of thefinest 
platinum wire commercially made. But whereas the 
resistance oi i metre of the latter is 62 2 ohms, that of the 
former is only 9-$ ohms. An induction shock from 
Dubois- Re>rmond's apparatus passed through a ipetre of 
tins wire ba^ such strength, that 1 do not wish to try U 
again, nor should 1 venture to administer it to an 
invalid. 

It occurred to me that (1) the light coil might be 
obtained by Jising fine aluminium wire covered with sitk. 
Messrs, Jonnsbn and Matthey, with their usual courtesy, 
drew this forme specially, to a diameter of i-rooth of an 


inch, or even less/ and Mr. Rickards, of Dethy, com- 
pleted tbe operation. 

By winding this on a mandril, tying the ring thug 
obtained with silk threads, and immersing in photOi* 
graphic amber varnish, which I find much less dense, 
and as good an insulator as Shellac, 1 obtain a coil 
composed entirely of metal and silk, which is at once 
rigid, light, and conductive. One of these, of vaS inches 
internal diamater, not of very fine wire, contains forty- two 
turns of wire in five layers, its length thus being over four 
yards. It weighs 6 25 grammes, less than too grains, its 
resistance is about half an ohm. 

On suspending this light coil from two threads of the 
silver-gold wire named above, 1 found its deflections con- 
siderable, and easily measur^, even with moderate cur- 
rents. It could easily be made dead-beat.” The bifilar 
couple was varied by giving the suspending points a 
sliding motion to and from each other. By also fashion- 
ing the suspensions in the form of light vertical springs, 
the two threads were kept at an approximately equal 
tension. 

Aluminium appears to offer great advantages for em- 
ployment in such functions as these. It is said in 
Watt‘s ‘'Dictionary/’ that “the electric conducting power 
of aluminium is eight times as great as that of iron, and 
about equal to that of silver/’ where probably the com- 
parison is intended to be made with equal weights, and 
not volumes. But even if it were lower, it would be 
abundantly sufficient for the purpose named, as the cur- 
rents are of high tension, and as the resistance need 
not be materially less than that of the suspending wires 
given above. Its specific heat is very great, so that 
moderate changes of temperature affect it but little. This 
property might render it valuable for the fabrication of 
resistance coils. 

It was stated at the meeting that this metal bad been 
tried by Messrs. Siemens, but given up ip consequence 
of the failure of connection in the ends of the aluminium 
wire. This difficulty I have not found, probably in con- 
sequence of the high tension, and also from the fact that 
the contacts are between gold and aluminium, both stable 
substances. In any case the difficulty could be overcome 
by making a gripping contact with a light clamp, such as 
is already used in watch work. Nor can Messrs. Siemens* 
unsuccessful attempt for other purposes be^I think, coh- 
sidered as a distinct anticipation of this. The mech^i- 
cal advantage of such a light coil in diminishing moment 
of inertia, and in reducing the force of the blfikr coU|de, 
can hardly be denied on theoretical grounds, and is, 
indeed, borne out by experiment. W, H. Stone 


MATHEMATICS AT THE JOHNS HOPKINS 
UNIVERSITY 

F rom time to time we receive cppieaof the University 
Circular, From two now before us, we make a few 
extracts, which will serve to show what this young but 
promising University has done (or atteitiptedT tO do) in 
tbe session x 88 1-82. The students have beep thirty-two 
in number ; of these, twepty followed advanced and 
University courses, and twelve pursued collegiate copreeif. 

Supreme over tbe depaipnent presides Sylv^ej, 
F.R.S., who, besides editing tbe American 
Mnthmaiics and reading papers at the Mathem^icaU 
Seminary (similar in its cHaract^ to otir own 
Mathematical Society), has delfvewtf 
lectures- one on ffie Tne(»y of {fttd hi ^ * ' 

on an extension of TchebyOheff^s tbeqiy 0^ 

Nomberi), the other on a tuwtemry if ^ 

algebra* '//'/v 

Tbra session OA' tbe of 
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BaUimore m Deceniber last. At the Janitary meeting of 
the Seminary, he read a paper ‘*Cn Two Cases of the 
Qitadric Transformation between two Planes/ Vand has 
subsimuently read other papers, and been a contributor to 
the joumaL But the result of his visit has been the 
delivery of systematic and highly original course of 
lectures upon Algebraical Geometry, in connection with 
the Abdian and Theta Functions/^ 

These lectures, we hope, wilt be given, in book form, 
to a more extended audience^ Besicks the ordinary class 
lectures, given by the able staff of assistant professors, 
some of whom are well known to mathematicians here, 
short courses of lectures have been delivered by Mr. 
C, S. Peirce (who has recently annotated and published 
in the American JoHmal\i\% father^s fine work on “ Linear 
Associative Algebra ''), on the Logic of Relatives, by Dr. 
Story ; on the Clebsch'Gordan invariantive theory ; and 
by Ur. Craig, on the Construction and Direction of a 
Riemann^s surface (how these two la^t courses recall to 
our minds a departed master.) 

Leibnitz somewhere says “ Les mathdmatiques sent 
r honneur de IVsprit humain ; if this be so, then the. 
University has done well in assigning so great apart of its 
time and resources to the study of the higher branches 
of this department of knowledge. Hut indeed Johns 
Hopkins is a true university, for it is catholic in its sym- 
pathies, and enfolds in its wide embrace all branches of 
culture and learning. 

In No. 13 is an abstract of a lecture before the students 
by Dr. James Bryce, M.P., on our English universities. 


KCENIG^S EXPERIMENTS IN ACOUSTICS 
I. 

T N the volume mentioned below » Dr. Koenig has collected 
* the valuable series of researches in expeiimental acous- 
tics that have been published by him chiefly in the Anttaien 
of Poggendorff ana of Wiedemann during the past twenty 
years. Many of these researches are well known in England, 
having attained to classic '' importance, and their main 
results are to be found embodied in all the best text-books 
of acoustics. Other researches of more recent date are 
yet known only to the few, but will doubtless win their 
way to general knowledge before long. The most novel 
points in the book are the late researches of its author 
with the ingenious instrument known as the wave-sira. 
This invention Dr. Koenig has applied to support his 
views upon the origin of the beats of imperfect con- 
sonances, and also to investigate the influence of differ- 
ences of phase upon the quality of tones. The general 
nature of the wave- siren has already been explained in 
the pages of Nature, but in the sequel we will 
attempt to describe fully its most recent forms, a 
applied in the last investigation. In addition to these 
datply interesting matters of recent research, there is a 
mine of wealth contained in the volume, The first 
chapter d^ls with the application of the graphic method 
in acoustics j an equally interesting, chapter on mano- 
metric flames and their appiicattons occur a little further 
Koenig's reseatenes on the standard tuning-fork 
or are ^eU known to need com* 

nient. The reader wlU find the whole series of papers 
coated in Chapter XriL will hhm findnotices ofin 
. adjttstibfe tpmng-fbile c^hle bf Ifivlng a variety of tones, 
of a cwouff tamnrfo^ ttodc, of nei^ stethoScopesi of 
jnstymne^s for prodo^ bontinwne beats audible to a 
of together vriBi ieseaedbea on 

^ jfwase of vibration of two associii^ telephones, on 
-plated notea duwcteristic of the different vowel sounds, 

ittpoitanpe* Tie 
to fibd deep mathe^tic^ insight 

<Pmmi 



perspicuous and fascinating record of experiments planned 
with rare Ingenuity, carried out with honesty, patience, 
and consummate skill, by the man whose exceptional 
abilities as experimentalist and constructor have done 
more than those of any other physicist to make the 
science of experimental acoustics what it is to day. 

In ihe present article we shall refer in some detail to 
Dr. Koenigs researches on the influence of phase upon 
the quality of sound. 

It has long been an accepted doctrine of acoustics 
that every continuous sound possesses three recognizable 
characteristicsi, viz., pi/cA, intensHy and quality^ and that 
these three characteristics depend respectively upon the 
frequency, the amplitude, and the degree of complexity 
of tl e sonorous vibrations. The third of these charac- 
teristics, the quality of a sound, has also been denomi- 
nated ^'timbre*' or clan^-iinP' by those who affect 
Gallic or Teutonic proclivities in scientific nomenclature. 
Everyone now knows that, by whatever name this third 
characteristic is called, it constitutes the almost indefin- 
able yet perfectly recognizable difference which exists 
between a note as played on one musical instrument and 
the same note as played upon another. The notes may 
be the same in pitch and in intensity, but thefe U a 
residual difiference in quality that the dullest ear cannot 
mistake. 

It was by one of the finest pieces of scientific research 
by Germany’s greatest living physicist, that the true 
cause of this mysterious ** quality** was established. 
Helmholtz^s great work on The Sensations of Tone takes 
for its basis tne fact that with every fundamental tone *' 
or perfectly simple sound there co- exists a whole series of 

partial tones,** which together with the fundamental 
make up the mass of sound that we usually call a "note.** 
All our musical instruments yield us complex sounds in 
which every fundamental is accompanied by a variety of 
upper partial tones (sometimes called by mistranslation 
"overtones** ; and also, by a far more serious mistake, 
" harmonics), the number of such upper partials and their 
relative intensity being a consequence of the conditions 
of vibration in the instrument. Hence instruments hav- 
ing different kinds of vibrating parts— strings in one, 
reeds in another, columns of air in another — will emit 
tones that vary in number and intensity of accompanying 
partial tones ; and the ear taking the mass of coinplex 
vibration as a whole will pronounce that there is a 
difference in quality, Helmholtz* s theory, in short, asserts 
that the quality of atone depends on the following poinis : 
firstly, whether there were any upper partials present ; 
secondly, what those upper partials were ; thircuy, what 
their relative intensity towara one another and toward 
the fundamental note might be. Thus, for example, 
the thin quality of the notes of wide, sloped organ-pipes, 
which contrasu both with the full rich quality of the ^ano- 
fbrte notes, and with the harsh, strident, irrepressible 
notes of the harmonium, becomes intelligible when it is 
rendered plain that in the first case there is an almost 
complete absence of u^er partials, that in the second the 
partes, though numerous, are loud only for such partial 
tones as are concordant with the fundamental, while in 
the third discordant partials, loud and shrill mingle with 
the fundamentaL 

Bat there is a negative proviso in HeimhoItz*s theory 
of a veiy important kind, namely, that differences in 
quality or tone depend " no respect an the differentes 
in phase umUr wMeh these partial tones enter into 
cof^ositionP ^ 

Tbis negative law, which Helmholtz has sought to 
confirm by varioue experimental proofs^ is a consequence 
of thn hypothesis that the ear ur consciously analyzes 
complex sounds Into their simple elcments*-the paztial 
tones^ach simple {p^tUl) tone actuating a separata 
port of the nerve4trttctures of the ear. Before Helm* 
■ ttAnMUy of Tdoa <EUb'i TirtuiaUdon) p. 
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hbiti’s thne, the theory had Been propounded that quality abandon' the new hypothesis that the ear thus decempbsea 
depended on the form of thfe vibrations of the wave of complect tones into simple ones, or else to establiisil by 
sound ; but stnee differetices of phase greatly affect the | experiment that no difference ot phase alf^cted the per* 
form of the vibration, HelmhoUr was forced either to 1 ception of quality By the eui*. 


Kio. X.— -Reculiant curves formed by comi cu^v Ing tog^tltcr the wAvc-forflis oi a bafmemic Mrks of simple tonosofoaual intensity but dl0ering in phAae, 

The difference of form introduced into a complex | forms of a note and its first eight upper partials, each of 
vibration by a difference of phase between its components ! the nine tones being of equal intensity. |Of the four 
is already known ; but Koenig has brought forward tome . curves ranged in line the first corresponds to the result^ 
very striking examples. Fig, la, for example, gives the , ant when the components start at similar phases, each 
curves wlxich result from compounding together the wave- * component beginning from :icro with descending ordi^ 
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natps. lUi Mcond of tba row, each of the se(»«Mie t wave^lenstb, and in dnt ibMli'-caW 
comnnnmft travee begins with a negative ordinate of wave'kngtfa. It wiU h«’Baeiead''‘hbw veiy 
maximum amplittide, or differine in phase t y one quarter eutves are to the eye, tbo«ila.'ceaipooBw4:ef t^^ 
from the first ease. In the thitd the difference i« naif a f elements. It will Ohio be .obsetstd' tbat fiiie Ittiimb'lpf'v 






dHiiMf^ce phase — ^ is k reversed copy of that for away lesviog the shaded portion, the curve being repeated 

, #hicb the difference of phase o ; while the curves for half a dosen times, and meeting itself after passing round 
pha»e-d)^«Bce i and J arc reversed copies of one an* the circumference. For convenience the four curves to 
other. Now, according to Htelmholu*8 theory* all these be compared arc set out upon separate rims or metal, aU 
forma of vibration should yield identical sounds in the of which are mounted upon one axis to which a rapid 
ear. Kosnig ftnds, on the contrary, the startling result motion of rotation can be imparted. Against the indentea 
that the sounds are perceptibly different in duality. His edges of these rims wind can be blown through an appror 
proof is extremely s^ple; The curve, calculated graphi- priate slit; thU whole combination forming a variety Of 
cal ly with great care, IS set off upon the circumference of the Wavc-Siren described a few moriths ago 
a cylindrical band of thin metal, the edge being then cut columns of NAT^tfilis (p. 35 ^> xxiv.), It will be 



S’lOi lie aild itiSinbsif ef writ* gf uppw ptrtla) when ihk diffewnte of plwse is a 

obvious that as these phss in ffont of o and J yield intermediate qtadities of tone." Koenig also 

the sUt the maaimuin Wdtt ivhen tha fiuds that by copibbutig simply a note and its octave, the 

Slit is feast covered, ttf Jof loudest resmtaut sottna occurs when the phase- of com- 

aion of the curve crosses the feoiit of the idlt. The blnation is a difference pf phase of $ again yielding 
of the eurvOs ocieidespond to the feebfestiresuUairu In Fig. four cunree are shown 

: O^dbusatiem,,; the positive ordinates to rarefacdons. corresponding to the combit»ation of the odd memJma^ 
NWi Koeniga , eapptent, the sound is i, 3, ,5. 7, % m the aeries, taken as before as of 

equ«d ihtensityi . In this case the form of the waves ia 
with ^ing the identical for tne |Wea o and 1 and also for the , phases i. 

' tooe ; iwhflst the duVTi^si/of phase and The latter yield a loud and strident tone as com* 
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l^a^d with the former, though accordiog to Helmbbltz's 
theory their tones should be alike. It may be objected to 
these illustrations that in all natural sources of tone one 
never itnds a whole series of partial tones every member 
of which is equally loud as the fundamental tone. It 
is more nearly true for most musical instruments that 
the higher up one g:oes in the series of partial tones 
the feeler are they in comparison with the fundamental 
tone. • 

Accordingly, Koenig has combined, as in Fig. 2, a series 
of partial tones corresponding to therespttctive frequencies 
S> 7j 9» making the amplitude of each partial tone 
inversely proportional to its frequency. The separate 
curves are shown in Fig. 2, both grouped about a hori- 
zontal line, and also as successively superposed upon the 
fundamental The uppermost of the set of curves ex- 
hibits the final resultant ; which, in this case, where the 
difference of phase is taken as and all the components 
rise from zero together, is seen to consist of bold, well- 
rounded sinuosities. In Fig. 3, curves identical in wave- 
length and amplitude, but differing in phase by are 
compounded together ; but the final resultant shows a 
wave-form that is practically a zig-zag. Now if these 
bold sinuosities and zig-zags be cut out in thin metal and 
curled up into circumferences so as to adapt them to use 
as wave-sirens in the manner before^ mentioned, it is 
a^in found that the zig-zags corresponding to differences 
of phase and f yield always harsner and louder tones 
than the rounded sinuosities that correspond to o and i. 

These observations arc very remarkable, and have im- 
portant bearings that must be left for discussion in the 
next article on Koenig’s work. 

For the present we will coixclude by observing that 
more than once it has been pointed |mt that a certain 
perception of difference of phase did exist. Sir W. 
Thomson has suggested that there is evidence of this in 
the phenomenon of slow beats whihh by a curious 
acoustic illusion almost always suggest the idea of some- 
thing revolving, The writer of this notice bad also pre- 
viously pointed out that in certain cases ahere a compound 
sound was led separately to the two ears a difference of 
phase between the components could be i^ected. 

Jt may not be generally known that Dr. Kcenig has 
ouite recently republished under the title of “ Queiques 
E^Mences (PAcousiique^^ the most important of his 
recent researches, including those on the Wave-Siren 
and on the Beats of Impecfbct Consonances. The figures 
herewith presented^ and those which will acconq^ny the 
continuation of this notice; are taken by i)r. Koenig's 
courteous permission from this his very valuable con- 
tribution to experimental acoustics. S. P. T. 


THE RAINFALL OF THE GiaBE 

P ROF. LOOMIS has recently contributed a paper, on 
this subject to the American Jmmal a/ 
no small interest and value. The paper gives 
annu^ rainfall at 713 places in all parts of the |i^obe, and 
the results are graphically represented on a mkp of tho 
world as closely as can be done by five of one 
colour. These tints represent respectively annualjftmounts 
of rain under 10 inches, from 10 to 25 inche^^^S to 50 
inches, 50 to 7^ inches, and above 75 inches. It,|isstat^ 
that the map is merely a provisional one, it beihg Prof. 
Loomis's expressed intention to publish a list of addi- 
tidnal observations with a revised edition of tiie map ; 
and in the meantime he invites the assistance and enti- 
clam of meteorologists in furtherance of the work. 

Hie map shows unquestionably the broad features of 
the distribution cf the rainfall of the globe, 

so tn^kny ^nges that wlU be made in a futiue issue, 
howevier interesting and important these may be locally, 
will onty be rectifications or the iso-hyetal hues in some 
of their lobordioate 


Leaving out of consideration nil exceptionally he^vy 
rainfalls confined to limited spots, such aa those of Cheta^ 
punji, in Assam, which amounts to ^3 inches annually, 
and the Stye, in Cumberland, which is about ^90 inches, 
the heaviest rainfall is met with in the rain-belt, which 
surrounds nearly the whole globe lying between the north- 
east and south-east trade-winds. Absolutely the largest 
rainfalls over large regions are tO be found where the 
trade-winds, after having traversed a great breadth of 
ocean, are forced against and over a breadth of land, of 
some elevation and extent which lie across their path. 
Of these the best examples are the highlands of Java, 
Sumatra, and Assam, in the Old World, and parts of the 
north of South America, and of the steep slopes of Mexico 
facing the Gulf of Mexico in the N ew World, over which the 
trades or monsoons discharge their moisture so copiously 
as tq raise the rainfall over large tracts up to, and in 
cases considerably above 200 inches annually. The ^ 
influence of height is well illustrated by the rainfall of 
Mauritius ; thus, while at the observatory it is 46 inches, 
it amounts at Quay to 149 inches on a mean of the same 
19 years. Similarly in St Helena, while near the sea- 
levcl it is only 5 inches, at a height of 1764 feet it is 48 
inches. In Ascension, no part 01 which rises to any con- 
siderable height, the annual rainfall is only 3 inches, and 
the whole island is little else than a burned-up desert. 

The rainfall is particularly large in mountainous regions 
in both hemispheres above lat 40®, situated on the eastern 
shores of the great oceans, and consequently in the full 
sweep of the strong westerly winds of these high latitudes. 
Thus large portions of Scotland north of the Clyde, one 
or two small patches in England, a few spots in Ireland, 
large tracts between California and Alaska, the south of 
Chile, and the west coast of the south island of New 
Zealand have an annual rainfall exceeding 80 inches. 
Nay, even at Bergen, lat. 60"® 33' N , bathed in the warm, 
moist, westerly winds of the Atlantic, the rainfall is 73 
inches annually, which is the largest rainfall yet observed 
anywhere at so high a latitude. Those headlands, even 
though of comparatively small height, which ran out into 
the sea, meeting the moist oceantc winds, have rainfalls 
very considerably above the average— owing doubtless 
largely to the greater friction of land than water on the 
winds, thus partially arresting their progress, and in- 
ducing a more copious precipitation. 

As causes of deficient rainfall, Prof. Loomis enumerates 
five, viz. : (t) a uniform direction of the winds daring the 
year, such as prevails within the regions of the trades, 
illustrated by the rainfiall of Ascension, Sahara, and South 
California; (2) the prevailing wind having crossed a 
mountain range, thence descends on the Icesidi, illustrated 
by desert qf Gobi, Chili, and large tracts in Spain ; (3) 
ranges of mountains so high as to obstruct the free move- 
ment of the surface-winds towards the interior, as parts 
of Central Asia and Califoxiiia ; (4) remoteness from the 
ocean measured in the direction from which the wind 
proceeds, Uiustrated by the gradual diminution of the 
rainfall on advancing eastward into Europe j and (5) high 
latitudes, since beyond laL 6o^ at a little distance from 
the ocean, it seldiom exceeds 10 inches, and there are 
apparently large tracts in North America and 
where the raintall is less than 10 inches. As regards this 
last statement, observation scarcely bears it out, since In 
Rurjopeo-Asiatic continent, only two stations in latitude tbn 
above 6o^ viz. Kola in Russian Finland, on the Arctic 
Sea> and Yakutsk, show rainMs less than 10 inches, and 
these are doubtful owing to the short periods over which 
the observations extend. . 

The truth is there are other causes powerfiiUy Influencing 
the distribution of tbexainfaU than thCse^ which 
niina^on of the rainM of the 
Janwqry and Tuly. best disdosea. 
explanation In the systems Ibw imd b^ 
which appear and dis^pear adlh tfbaaon. Olwie, 
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promiAent ai% tbe low pressures which occupy the centtes 
of continents ip the summet months, and the northern 
portions of the Atlantic and Pacthc Oceans in the winter 
months ; and on the other hand, the hi^h pressures which dll 
the centres of the continents in the winter months, and the 
^ high pressures in the oceans immediately to the west 
sides of the great continents, about lat. 36^, as shown by 
the Admiralty's physical charts of the Atlantic, Pacific, 
and Indian Oceans. 

To take, as an example, the great summer barometric 
depression of Central Asia with the winds, flowing in upon 
it on al) sides vortically, carrying with them the moisture of 
the ocean from which they come. Thus East Siberia is then 
swept by south-east and east winds, which distribute to west- 
ward as fer as Irkutsk, in July, a monthly rainfall of 3 inches 
and upwards. Now since the annual rainfall of this region 
is all but wholly determined by the rains of the summer 
months, the extension of these rains inland wholly deter- 
mines the position of the annual iso-hyetal lines. Again, 
to westward of long. 100“ in Siberia, the rains have their 
origin in the Atlantic and Arctic seas, and since west 
and north-west winds prevail from Archangel to Central 
Asia, they bring with them comparatively so large a share 
of moisture from the ocean, as to raise tne annual rainfall 
over the greater part of these northern regions to about 20 
inches, or even more. On the other hand, on the cast 
side of the Ural Mountains, which drain these winds of 
much of their moisture, the summer rainfall is much 
less. From north of the Caspian and Aral Seas, south- 
ward to the Persian Gulf, and eastward to the Indus, 
the summer winds are north-west, and since they thus 
advance over regions rapidly rising in temperature, little 
if any moisture is deposited in their train, thus rendering 
this extensive region one of the largest arid tracts of the 
globe. 

These, with other considerations, indicate that the 
courses several of the iso-hyetal lines, where observa- 
tions are s iarse, should be regulated to a greater extent 
than has besn done in the map before us, by the positions 
of river- basin'! and mountain ranges in their relations to 
those seasonal winds, which really determine the annual 
amounts of the rainfall. 

One of the most important points to which attention is 
drawn by Prof. Loomis, is that more rain falls on the 
eastern than on the western sides of continents. This 
remark holds good everywhere, until we reach the higher 
latitudes of both hemispheres, where the predominating 
winds become westerly. Thus the rainfall at San Fran- 
cisco is only from a half to a th>rd of the amount which 
falls on the coast of Pennsylvania in the same latitude ; 
and about the same proportions, or even proportions still 
more striking, are seen on comparing Morocco with the 
Chinese coast, and the west with the east coasts of South 
Africa, Australia, and South America. The explanation 
IS to be found in the portions of the areas of low and high 
pressures, with their accompanying winds, during the sea- 
son whose rainfall determines the annual amounts. On the 
^ast side of the continents the prevailing summer winds are 
south-west^ iouth, or south-east, which having traversed a 
extbnt of ocean, andeonstantly advancing into higher 
and coldar latitudes, spread a copious rainfall ovetthe 
regidtts they traverse, But on the other hand, the 
west side of condnAnts in the tame latitude lies between 
the Region of abhormally high pressure in the ocean 
Imtnediatcly to westward, and the low pressure of the 
interior, nOrth-west wihds ih the northern, and south-west 
vtdiids in the southern hemisphere prevail there j aiid as they 
adyhhee into lower latitudes or over regions of a constantly 
temperature, they dt^it Uttle nr no rate in 
Bence, Owing to the laBuve^ more or less 
pf the sumtner mns^ it foSbws 4 m the annual 
lloee phnkttis of the 

. In Che seOond issue of the mnft atteitfion; 

should he directed, in addition to the regions idready 


indicated, to the rectification of the lines of equal rainfall 
over Iceland, the south-east of Norway, the Gulf of 
Guinea, the temperate redons of South America, and 
Northern, Central, and Western Australia, and we feel 
assured meteorologists will heartily co-operate with Prof 
Loomis, and give him all possible assistance in com- 
pleting the important work he has so successfully begun. 


iVOTES 

The name of Prince Leopold (Duke of Albany) has been 
added to the General Committee of the Darwin Memorial Fund, 
subscriptions to which, we may remind our readers, are stUl 
being received at the Royal Society, Burlington House, by the 
Hon. Secretaries, Prof. T, G, Bouncy and Mr. P. Edward 
Dove. 

The communication from Greenwich which appeared in our 
last number, p. 175, showed that in the double magnetic storms 
of April, the Greenwich times of commencement of disturb- 
ance were, for Greenwich . April 16, iih. 32m., and April 19, 
I5h. 3Stn. ; and for Toronto, Canada, April 16 , uh. 34m., 
and April 19, 15b. 34m. The communication in question was 
followed by one from M. Dechevrens, reporting the magnetic 
disturbance as com-nencing suddenly also atZi-ka-wei, China, at 
7h. 36m. on the morning of April 17, and as being as suddenly 
renewed at Zlh. 40m. on the morning of April 20; equivalent to 
April 16 — iih. 30m., and April J9, I5h. 34m, Greenwich time. 
The outbursts thus occurred at the same absolute time at 
Toronto, Greenwich, and Zi-ka-wei. 

The Prince and Princess of Wales opened the handsome new 
Technical School at Bradford on Friday. The Prince, in the 
various speeches he gave showed that he has a real appreciation 
of the necessity for scientific training in this country, if wc arc 
to keep on a level with the other great nations in our industry 
and commerce. 

The Commission appointed by M, Ferry to report on the 
construction of the rotating dome for the large refractor of the 
Pari*? Observatory, has held numerous meetings at the Conserva- 
toire des Arts et Metiers, Col. Laussedat, director of the esta- 
blishment, being in the chair. Only two projects have been 
reserved for final choice. M. Eifiel proposes to use a saline 
solution in a horizontal circular channel placed on the wall to 
diminish the weight off the rotary roof. 

We arc glad to learn that owing to the exertions of Admiral 
Mouchez, magneticol observations will soon be resumed at 
the Paris Observatory, in subterranean chambers which have 
been excavated in the newly annexed grounds. These observa- 
tions will be self -register'mg by photography, in conformity with 
the instruments established by M. Mascart at the College de 
France, Direct observations wdll also be conducted with the ok! 
instrumenu which were used by Arogo, which were famous 
for his prognostications of Aurors, at a period when, the elec- 
tric telegraph not having been invented, many days must elapse 
before the arrival in Paris of news from the northern parts of 
Europe. 

In the course of a few weeks all the International circum- 
polar observatory parlies will have arrived at their different 
deUinations, or be on their way thereto, and on August i the 
observations w2l commence simultaneously on the common plan 
framed by the difierent conferences held hi Hamburg in 1S79, 
in Bern in *S8o, mad id St. Peterahatg in 1881. By the present 
arrangedient tUism feis three stations, the United States apd 
Germany two each, whilst England, Austria, Sweden, Norway, 
Derandtki FranoCi Btdland, Italy, and Finland UEwidtain <i^ 
each, of which three-the French, the Italian, and One Oetnsaa 
he established in the Antarctic regions. The total nttaiber 



NATUm 


to8 


Stations will tlius be sixtceUf with a eomplement of some 150 
men. The work wUl be carried on continuously for thirteen 
months* and the expeditions will leave their quarters on Sep- 
tember I, 1883, On their return an International Conference 
will assemWe— it U suggested in London — in order to examine 
the material coUected« which will, it is hoped, give important 
results, particularly as regards meteorology. 

“La LAMPA SOLAIL,^’ or the sun lamp as it U called, from 
the likeness of its rays to sofar light, was succcssfally tried on 
Saturday lut in the vault of the Uoyal Exchange. This lamp 
is the invention of MM, Clerc and Bureau of Brussels, and is so 
simple in its action as to require no regulating mechanism. It 
oonsbts of a square block of marble or dry limestone, having 
two holes pierced into it from above. The boles slant together 
until they nearly meet ju-'t within the base of the block. Into 
tbeee holes are inserted the two carbon rods forming the poles 
of the arc* and the current traversing the partition of calcareous 
atoae between their points heats it to incandescence, and thus a 
eoft white light is emitted from the bottom of the block. This 
light is remarkably steady, and is very ^-uliable for picture gol- 
galleries. It was used to light the picture gallery in the recent 
Paris Eleotrioal Exhibition, and in now employed in the ft>yer of 
the Grand Opera House, Paris. The limestone is calcined by 
the current, and the carbons feed themselves by gravity as they 
are consumed. The ugly shape of the lamp is certainly against 
its use, unless it be suihctently well screened from view, but its 
simplicity is decidedly in its fhvour. 

The new Report (1880) of the Smithsonian Institution contains 
among other valttable material, a Bibliograpby of Sir W. 
Herscbel's writings, a lUt of hi.s published portraits, and a long 
and very careful synopsis of his scientific writings. This last 
occupies nearly too pages and its value to the student is evident. 
Appended there is n subject -index to the hcicntific writings of 
Herschel. The same volume contains the first results of the 
attempt of the Institute to issue a yearly report of the work 
done at observatorie** all the world over; the report covers 
Upwards of 100 page^. 

Of the Smithsonmn Report, upwards of aoo pages are occu- 
pied trith a Record of Recent Setentide PrngrcsF, in which Trof. 
Baird writes the Introduction, Prof, Holden, Astronomy, Dr. 
G. W. Hawes, Geology and Mineralogy, Prof. G. F. Barker, 
Physics and Chemistry, Prof, Barlow, Botany, Prof. Theodore 
GUI, Zoology, and Mr. O. T. Mason, Anthropology. Mr. Mason 
aUo contributes a separate Bibliography of Anthrcqwlogy, in 
which (p. 4Ke) we find the following curious entry — “Vikin’s 
<A.) ship.'’ 

Ok the secommeadatlon of the Agricultaral Chamber in 
Ihockhohu the Swedittb Government has accepted the mvttotioii 
to participate ki the Infcertiatloeal Fishery Exhibtiicm to be held 
in Londem aextyear, aod granted a sum of about 3000/. towandK 
the expettses qf Fepreseiitati<m. The Norwegian Government 
has also accepted the invitation, and a small sum has been voted 
fey the Storthings 

At a reeent meeting of the Smoke Abatement Committee, 
Inld at 44, Berners Stmt, Mr, Ernest Hart in the diair, jurors* 
qrpports were handed in from Col. Resting, C.B., Prof. Chon^r 
FjR.S., Mr. Atchison, Mr, D. Kinntar Clark, Mr. 
fBtrrls, a«d others^ on b^lf the various juries, diacnsoing 
the^mulits obtain^ awd tabulating the figures shown by the 
v*rimtaht|« Great sotisfaerira was expressed at the ex^lant 

adbiovedfeysAiM! 
fuel pnd oboteaMt of 
ss&olw 4 tt opeufthM, lae^ws^AS the sorihEactory aetion «f open 
gmtes and h H b h ehefc e iptwded for bontiog atdbrac^e 
tiRs coal. troth lecretery (Mr, W. K. K. Coles) annoniieed 
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that the Manchester Exhibition of Smoke^Abating Apparatus, 
carried out partly under the auspices df this Society, had proved 
highly successful, and bod attracted great interest among the 
practical men iti tlie Lancashire district, and would, it was 
bdlieved, be fruitful in good results. The arrangemeuts were 
discussed for converting this committee into a permanent instita*- 
tion for smoke abatement, under the provisions of the law. It 
was announced that the Duke of Westminster would preside at 
a meeting to be held at Gro^venor House on Friday, July 14, 
for the pur[>ose of distributing the awards, when it was ex{)ected 
that all the re| orts and tabulations would be ready in the form 
of a volume for public information. 

T>t£ President of the Italian Antarctic £xi>edition has re- 
ceived, at Genoa, a letter from Lieut. Bovc, announcing the 
arrival of the ex|>edition at Fuuta Arenas, on April 24 from 
Staten Inland, Staten Island has been thoroughly exatniued as 
to its fauna, fiora, topography, hydrography, and oc^iuereial 
utility, 

TilE J/a/if, commanded by Sir Allen Young, left the Thames 
last week to search for and succour the under Mr. Leigh 
Smith, missing in the Arctic regions for about a year. The 
is 450 tons register, isi fortified for ice work, well 
equipped, and with provisions for two years, and a year's suppty 
for the EtnXs Sir Allen, while he wilt doubtless use hU discre- 
tion, has been instructed to avoid entering the ice, if possible. 
It has certainly been a peculiar Arctic season, so far as Ice con- 
dition arc concerned, and Sir Allen may find when he gets on 
the ground that all his calculations and arrangements are at 
fault. 

Mr. C. Holcott Brooks, Secretary of the Californian 
Academy of Sciences, sends u-s the following note on a meteor 
in Wyoming, which he Rtaies is “well autheaticuted in all 
respects.” “May II, at 4 p.m., in Weber Caflott, Wyoming 
Territory, while the sun wa^ shining brightly, a sudden and 
steady glow in the sky attracted attention to an immense meteor, 
whose brilliant colours were beautiful beyond description. Its 
track across the heavens was marked by a large red belt, which 
after its brightness had died out, left a column of clearly de- 
fined white smoke in its place. It fell in a south*easteriy direo* 
tion, and was observed by a scientist who recently JUTived In this 
ci^y, and who attended the meeting of the Califomia.Academy 
of.SciancC'i last everting.” 

New seismic apparatus for Indication of earthquakeunotions 
«n Etna have been devised by the brothers Bsawart, at the 
instance of Prof. Tacdiini. From an illuutrated aoeoimt In the 
ftivisia ScimtiJUa Intk*s trinity we gather that the indicator for 
miduiatory shocks is in form as follows t a ftcnnCl grooved 
interiorly (and looking like a small inverted umbrella) is jfixed at 
one end of a pivoted horizontal bar having a counterpolae ; it 
has an aperture at the bottom, which allows of its osdUating a 
little way w ith the bar on a vertical column, on which is pta^ 
a vertical style with weight at (this > latter osot 
fiusibtated by a rising brass tube). This wm^ by^its Idt 
(eonttary.to the dkection wheppe the shede ecAxief), In^ om oj 
theaight lettered grooves df the ftwmel (N, E, dtOi), iridicuiea, 
the direction, and, depressing the bar, doses a dtotndy 
an electrcHmaguct, the result being that the pendulum 
olook on the base-board is libeled, ^ the m 

been set at 12, and it indicated 5 wte 
show that the liberating 4 bcic 3 ^ .had 
An ekeeric belt nuy be intMidttoe 44 
pmtdulam iwy be 
jsamt vertictl ahodca « 
rippdd we^H » suspmrded vertkfpiy A df 
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tl^e circuit Wng clo«ed wh^n the weij^bt dips in the cjercury, 
#ith eifeCts fts otbove^ 

Ta^i Socier^ Natioiude d'Aoclimatntinn de France, at its 
Annual Oeueral Meetings lately held in ^ari^j awarded a medal 
df the first class to Mr. J. E, Hartii>g, F.L.S., ior his mono- 
graph on “ Ostriches/* and his receutly^^published work on 
** Kictinct British Animals/* 


AVg are gJad to ieara that the Geographical Society have 
finally resolved to make further use of the services of Mr. 
Joseph Thomson in the work of African exploration. The 
region to be explored by Mr. Thomson is that around Mount 
Kilimanjaro^ about which our knowledge is «o meagre, Mr. 
'I’howson will set out in the beginning of next year. 


\Vk have received a copy of an interesting address by Prof. 
F, W. Hutton of Canterbury College, New Zealand, on Biology 
in an Arts Curriculum.” The author takes as his subject the 
principle of selection, aiid after briefly explaining its linjxtrtance 
in biology, proceeds to argue that it is of nut less importance iu 
psychology and sociology. The analogues, or rather paiallels, 
which he draws arc thoughtful and interesting, as the following 
examples will show Either from transmission, or from early 
association, every man has a number of opluions common to the 
nation and to the class in life to which he belongs, which may 
be called his inherited opinion.<i j but as his reasoning powers 
develop, these opinions are subject to variation* The variations 
may be owing to original ideas arisiug in his mind we know not 
how, like the variations of structure iu animals j or they may l)c 
due to education, that is, to coming into contact with other 
minds, citlicr personally or through books ; and it must be 
noticed that, unlike structural variations, these mental variations 


may be produced at any time in a mai/s life, and may or may 
not, remain constant. l‘*hystcal transmission is not necessary; 
mental transmission from mind to mind diffuws a variation 
rapidly through all the individuals, and con'^equcnily it is not 
necessary for the action of aeicction tliat the originatur of an 
improved mental variation should have any bodily offspring. 
When mental variations compete with one another, selection 
constantly acts on them Ihnmgh the agency either of utility or of 
sympathy/* Similarly in Sociology iVof. HuUon shows tiiat 
the principle of selection is all-important, and themfore that the 
pcBtical constitution which beat admits of variadon within due 


limits, or is most flexible, is most likely to survive in a struggle with 
other political constitutions^ Hence, he maiutaiuii, the growing 
tendencyof Monarchies to supplant I>espoti*ms, and of Kepublich 
to supplant Monarchies ; abo of the progress of parliamentary 
fonns of government— parliamentary discfi»>.ion being but the 
principle of selection applied to poUilcal ideas. The parallels 
thus drawn between the principle of selection in biology and its 
operation in psychology Land aooio^gy, are well prases^; but 
tey arecWoh-lyin no Wiq^Hdosefiy amalognis to the survival of 
toe fittest among otganisma There is just such aTiaemblanoe 
as there is in .ihe caae to which Pmf/Hmton alludes of the 
an^qgy between ihe biological and the social organism, and 
whkhy as he truly observes,, is iucocfiplete and apt to be mis- 
Mtng, ^ritidced, it wonkl not be difficult to find In this 
analogy os many di«r^ What, for iaitaime, 

iw1he <ar|sarawwion of m onbaal ahsaum to the pxbfimiors of 
medicine, 6t laV? Whht to pTuons ;uiil rtforma- 
Ac. So, we' thinks iu Uiu petneipte of eeleclion, 
there is a geneml jmmhhum 4o in 

and in psychology or omfldkigy, .the toMiblaime is 
^ly genoni)# sand msgr m4 ^ tonaead too ^for. 
^ dofts SMIaed Pst the tuatbi# lilt ^dfelathms of 

*be:tia hf is 

w biiiaghm^ M m k 


is further evident that in biology there is nothing corresponding 
to individual judgment, which is the most important agent in 
seiecting variations of ideate. 

In the current number of the youmal of Foreiiry is an excel- 
lent article on Kpping Forest, in which the natural beauties of 
dug well-known resort lare faithfully portrayed. It is to be 
hoped that in the discussion that has raged and is btvU raging as 
to the management of Kpping Forest under its new superin- 
tendent, the atm of l^rliament for its preservation *'in its 
natural aspect as a forest ” will not be lost sight of. In the 
words of the writer of a paragraph on the subject in the same 
number of the Journal of Fortstry^ we repeat that ** it is a forest 
that the public want, aud not a gigantic pork or tea garden.** 

It is well known that of late a good deal of attention has been 
devoted in America to the manufacture of mgar from the 
Sorghum. In connection with thU subject a letter has recently 
been published in the Ntw York Datfy Trihuftf from Prof. 
SilUman, in which he gives a detailed account of the value of the 
nioit important varietie.s. There seems to be a great future in 
America for the Sorghum as a sugar producer. 

Thk discussion of diurnal ranges of temperature having shown 
to Dr. WoeiUof \Jzvistia of the Moscow Society of Naturalists 
for x88i) how much they depend upon the topographical con- 
ditions of different stations, be discusses in the last number of 
the Journal of the Russian Chemical and Physical Society the 
influence of the same conditions on the average temperatures of 
winter arid on the deviation from average lempcraturey, especially 
during atiti-cycloncs. Comparing the observations at different 
Swiss btation.s, he finds that the annual range of temperatures 
doOK not always diminish with the height of the siation ; it is 
Icijft on isolated mount ains, but it is, greater in high valleys when 
they ore wide. Discuising further the differonces of temperature 
in valleys and on isolated mountains, he shows how the tempera- 
ture of ihc air in the former is often much colder than on the 
mountains, as well in Switzerland as on the Caucasufe, and in 
Eastern Siberia ; and he concludes that the map of isotherms, 
recently published by Dr. Wild in liis great work “On the 
Temperatures in the Russian Empire,'* does not give a true idea 
I of the distribution of winter-temperatures, especially in Siberia ; 
moKt of the stations of this country being situated in valleys, 
where the temperature is lowered during the winter by typo- 
graphical condiuons, the isotherms for January occupy altogether 
a too soiithecn position on this map. Thus, for insUnce, the 
January isotherm of - 31® which passes through the Voenasensky 
gold-mine, is loiver by 7® *2 than the true temperature for this 
place, and by if the necessary reduction to tlie sea-Jcvel be 
taken into account* 

On the 14th inst., at 2 p.ro., a severe earthquake was felt at 
the bswu of Laie& .m Sweden (65“ 40' N,, ax'* f E*). The 
shocks, which were several, were felt within a radius of thirty-six 
miles, doors behtg thrown open, flower-pots turned over, &c. , 
through the tremor of the earth. 

M« Brazza has delivered in the large hall of the Sorbomte a 
lecture on bis dkcoveries iu the Ogowe, and fais efforts to esta- 
blish a regoUr communiQaUon between the Ogowe imd Coiq^o 
through a Und.distfoct* These^efiforta have proved successful 

T«e freqWBt dbiBervatitms tif the mirage in the south and 
central part of Sweden is very remarkable. From time to tiine 
we are toW ithat whpl^^djinapes, cities, and castles, with 
moving objects, hiWv betm vohswcd reflected on the «ky for 
hours, and we again learh that a simUar display of the ioircus 
of Mature was am . dne last month ovm theiehe of 

Orxa, in u Pf jMearhor iat. which iajtomd to 

have Muetdd fiwjMber of largrand small steaRmra, IfspHying 
on the lake, aMfinom Wheee^ftmuds even the iinoke coi^ 
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observed to rise. Later on the scene changed to a landscape, 
the vessels n-iw taking the fono of islands in the lake, covered 
viih more or less vegetation, and at last the mirage di<«solved 
itsdf in a hoae. The phenomenon, which lasted from 4 to 7 
o'clock pm*, is said to have furnished a most magnificent 
spectacle, 

Ths additions to the Zoological Society's Gardens during the 
past week include a Yellow Baboon {CyHocephmlm babouin 9 ) 
from Wetrt Africa, presented by Mr, A. CoUison ; a Slender 
Loris {Lfifis graciHs 6 ) from Ceylon, presented by Mrs, A, H. 
Jamrach ; a Vulpine Phalanger {Phalangisla vulfim) from 
Australia, presented by Mr, E, Meek ; a Burmese Tortoise 
{Tesiufio ehngata) from the Western Dooars of Bhotan, pre 

seated by Mr. B. H, Carewj a Tree Snake {AAatulia 

Hocerms) from Pernambuco, presented by Mr. C. A, Craven ; a 
Common Adder ( Viper a herns), Briti-ih, presented by Mr. F, W. 
Elliott ; a Rude Fox {Cams rudis), a Common Rhea {Phea 
amsrieana) from South America, deposited ; a Yellow Baboon 
{Cymcephalus babou-in) from West Africa, received on approval ; 
a Burrhel Wild Sheep {Oins burrhet)^ born in the Gardens, eight 
Summer Pucks {Aur spansa), six Swinhoc^s Pheasants {Eupfo^ 
eamus ev)ink 0 H)y bred in the Gardens. The following insects 
having emerged during the past week : — Silk Moths : Aeiias 
setene^ Samia eeeropia, Aticuus myliUa-; Moths: Pi)'pochera 
2}Alephiia mphorbia^ DHlephtla vesperiiUs^ TrochiHum apiformis^ 
Sciapieron tabaniformis, Sesia nius^^riforwis^ CaUimorphet domi- 
nuia ; Butterflies : Apatura iris^ Vanessa xanthontelas^ Vanessa 
uriica, Apona crahttgi. 

OUR ASTRONOMICAL COLUMN 

MA9ltBLVXB*S VAttra OP THE SOLAR PAltALLAX,— Mr, 
Donkin has cansulWd the first edition of Vince^s ** System of 
Astronomy,'’ published in 1797, and finds therein Maskelyne's 
article on a new method of determining the solar parallax, the 
aame as in the second edition which s^peared in tSia. 

Mr. W. Davies, writing from lyglyn, Cilian Aeron, Car- 
digan, askr, with reference to this value of the parallax, Is it 
not probable that this was first published in the PhUasiphual 
TrattsaediPffs f Prof. Ball, in his ** Elements of Astronomy '' 
fLongxnans 1880), page 361, gives the value 8 "723, and the 
authmity for it, viz., RJks/. voJ. Ixi. p. 574, year 1771. 

0 .» this point we may remark that Prof. Ball, according to the 
statement in his preface, has mainly relied for his numerical 
data upon Hottzeau's Repertoire des Constantea Astrono- 
mlqnes ” — a w^orlc which, thou^ excellently designed, would, 
according to our experience of it, benefit by a careful revision. 
There are a number of errors in the first edition, which are 
likely to be copied into more popular works, unless attention be 
drawn to them. In the present case, where reference is made 
for Maskelyne's parallax to the Phi/. TVans., 177*, P. 574 , we 
find at that page a paper by Dr. Hornsby, entitled ** The Quan- 
tity of the Sows Parallax as deduced from the Observation of 
the Transit of Venus, on June 3, 1769, by Thomsus Hornsby, 
M.A., Savilian Professor of Astronomy in the University of 
Oxford, and F.R.S.," in which the parallax from a number of 
combinations is found to be 8" 78. Maskelm’s name is not 
mentioned in the paper, which appears to relate exclusively to 
Horus^’s ow'ii deductions. 

Mr. DunUiti having tiaced the publication of Maskelyne’s note 
to 1797* earlier work of Vince in which it would be. 

likely to be found, is the fitit etUtion of his text-book, tlie 
** Elements of Astronomy,” 1790. Mr. Davies remarks that 
pliothua Gregory, in his "Treatise on Astronomy/* published 
in 1803, refers to Maskelyne's method, and considered it the 
best that had been given ; he explains it almost tn the same 
w*ord$ as in Vince, adding that the assumed value 8''*83 was 
taken ♦‘^agrceably to the result of observations on the transit in 

T'ha Comet of Mav 17.— *M. Tripled, in an account of his : 
observations :made In Egypt during the total solar eclipse of 
May 17, wMch was cxnimwttieated to the Academy of Smedees 
on the 19th inst., has thC fotlos^M mtererting note t--" le 
milkm de la totality faper^us i droltc du Soleil, par un angle 


zdnhh de environ 90*^, un trait l^rettent ooorb^ vers le bas, 
dVn eflet singulier, et en discordance dvideate avocle reste de la 
courotme. Je n'ai pas eu un seul instant Tldee que ce ponvalt 
Hrt une comete ; je n'en ai reconnu la nature qu* une heure 
apr^s Veclipse, en comporant mon croquU k Pahe des photo- 
graphies obtenues pttr le Dr, Schuster, Cette photogra^ie 
montrait nettement le noyau ^ une distance du bora du Soleil un 
peu sup^rieure au diametre de cet astre ; Tangle ai^nith et la 
direction de k queue s'acoordaient bien avec ce que jkvak 
dessin<i, mats j’avals arrStc le trait ^ une distance beaucoup trop 
fiiihle du bord. Je n’ai pas cru cependant qu'il me fflt permis de 
rien changer k mon dcssin/’ The sketch referred to is copied in 
the Cemp/es rendus of the above sitting of the Academy. M. 
Trepied further remarks : " L'eclat de la comete tn'a paro du 
m^iue ordre que.celui des parties ext^rieures de la couronne/' 
The position of the observing station, as provisionally deter- 
mined by M. Tripled, is in longitude ih. 57 *^- 4 ®®* 

Paris, and latitude a6* 33" 21", where the middle of totality 
occurred at 8h. 31m. 53s. a.m. local mean time. M. Trdpied 
says in the week following the eclipse he searched for the comet 
many times before sunrise and after sunset, but without 
detecting it. 

The comet has doubtless been sought for elsewhere, though 
unfortunately without success. The object notified as having 
become visible some ten days since in the Cape Colony, near 
the sun in the evenings, would be the comet 1882 a (WellK), 
March 17). 

Daylight Observation of Comet 1882 a. — Prof. Julius 
Schmidt writes to the As/rnnamische Nachrichten that on June 
10 after 3 p.m., in an exceptionally clear sky at Athens, he 
observed the comet, though with difficulty, in the 6-fect refractor 
of that observatory. By ten observations (the inatrumental 
corrections from previous determination) the approximate position 
was found to be— 

h. m. h. m. s. ^ , 

June 10, at 3 597 M.T. Athens, R.A. 5 o 40, Deck + 23 19 '4. 

This place differs from that inferred from the last orbit given 
in this column (on observations to May ai) by - 5''5 R.A. 
and + 3'.2 in declination. l*he comet’s distance from the nearest 
limb of the sun was about 2**8. 


PHYSICAL NOTES 

Professors Bellati and Naccari, of the University of 
Padua, have recently sent to the Academy of Science<4 at Turin, 
a memoir on the heat developed in solid and liquid dielectrics 
by successive electrostatic polarisations. They find that when 
a dielectric, placed between taro metal armatures, is mbjected.to 
successive polarisations . means of a Ktthmkorff's roil, 
dielectric is warmed. This result had already beenol^Mnafi by 
Siemens and Righi in the case of glass ; the autbma or the 
memoir have experimented also on liquid dielectrics. They 
have em’doyed two methods t in one of these the heating was 
indicated by the dilatation of the Hqttid dielectric (or, in the case 
of a solid dielectric, of another liquid) observed in a capillary 
tube. 1 q the other method, the liquid dielectric was containea 
in a glass vessel, in which were two concentric metallic cylinder^ 
serving as the armatures of a oondenaer. The outer one of 
thmtt two cylinders was open above and below ; the other was 
closed, and communicated with a horizontal capillary tube con- 
taining benzine. This cylinder, therefore, acted as the hnlb hf 
an air-thermometer, the heating of the dielectric being indicated 
hj the dkpiacement of the benzine in the oajpiUary tube. This 
phenomenon muot not be confounded with the deotric expansion 
discovered by Fontana more than a century 1^0, and more 
recently studied by Govi, Duter, and Quincke. The trjie etec^ 
trie expansion is iustantaneons, and ceases when the pokrisatlon ^ 
ceases; hut the expjuision due to the heat develdped in the^ 
dielectric by repeated charges and disdufrgeftk progtearive, and 
Increases by ];>ro!onging the action of (he ind«^m>t!i coil* 
feasors Belkti and Naccari fouml no eketrolytic dodoinporitiop v 
in the dielectric, nor was the hesting due 4 o the df *1 

feeble current through the dtclcctrio.^ / ' 

Thf utilisation of the earihk iotenkl ^at » a sssbje^ wldtdt 
ts attrserii^ the attention of sci^twp unen k Tapihjm. 

Af 4 rcceni mertiug of the Bjdi^IogkaTi ^ 

itttrod[uoed the subject for the Of the 

first drew attehtion to the l^ j^UosoifiierS 
iriiole avsdkbie tnergyqpon the smoeof the e^vot Had ihwhA 
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or Other Uk action and tU exisieoce traceable to the sun« 
'that there was an nuUmited supply of energy in the interior of 
the earth was a drcmnsiance which had, he ^aid, l)eeA over- 
looked. In sneaking of this energy, Mr, Milne referred to 
th^t portion of it vrhkh crops out upon the surface in countries 
like Japan, Iceland, and New Zealand, in the form of hot 
springs, solfataras, volcanoes, &c. He stated that there was an 
uniinuted supply of water in hot springs within a radius of one 
hundred miles around Tokio, and that the heat of thebC springs 
could he converted into an elect ric current, and the energy trans* 
mitted to the town. The second part of the pa pm* referred to 
the possibility of obtaining access to the beat did not crop 

out in the surface. 

The whole^ behaviour of homogeneous colours is explained 
(according to Herr Albert, Wied. Ann,^ No. 5), on the Young- 
HelmholU theory, by this assumption : To a lessening of the 
intensity of vari-coloured light correspond various lessening of 
the strength of sensation, such that for rays of leas wave-length, 
to whatever part of the spectrum they belong, it decreases more 
hlow'ly than for rays of greater is ave-lcngth. 


GEOGRAPHY IN RUSSIA 

'^HE juht issued Annual Report of the Russian Geographical 
Society for 1881 shows that during last year the Society has 
again accomplished a good deal of usef^T^ciellti6c work. A sub- 
ject to which much attention was given was the establidiment of 
polar meteorological stations. The station at Novaya Zctnlya 
has already been in operation, as is known, for two years, and a 
new one, which will be established at the mouth of the Lena, is 
provided with the best instruments, and is intrusted to persons 
who Wilt be able to make of it a (irsl- class meteorological obser- 
vatory. During the summer the expedition will reach the shores 
of the Arctic Ocean, and begin the meteorological observations. 
The Dutch station will be erected at Port Dickson, at the mouth 
of the Yenisei. 


Among the scientific expeditions undertaken by the Society, that 
of M. Polakoff. to Sakhalin, promises to give very interesting results. 
The rich ornithological collections made in the Alexandrovsk Val- 
ley, on the western coast, proved that the birds of Western Sakhalin 
have a remarkable likeness with those of Siberia and Northern 
Ruf-siio, The same is true with regard to the former inhabitants 
of Sakbalic^ whose stone implements and remains of earthenware, 
dh covered in great roas'^es, ore much like, or even identical to, 
those of European Russia; ihe presence of obsidian implements, 
however, originally from Kamschatka, or from the islands of 
the Pacific, hints that the inhabitants were in intercourse with 
these countries. M. Polakkoff has also discovered dwelUngs of 
the same period, which were holes, like those of the Kamtcha- 
dales, the numerous stone pieces which were used to be attached 
. to the nets, show ihat the nets of the prehistoric man were very 
large, and that fishing was carried on to a great extent nt that 
period. 

The result of M. Polakofl's- explorations of the eastern shores 
of the island, as u ell as in Us middle i)art«, ore not yet known. 
M. Adrianolfs journey in very little known parts of the Tonnsk 
and Sayan Mountains, during which the explorer crossed Lake 
Teleteekoye and the Shap^l Mountains, have ^ven rich 
materials for the geology, soology, and botany of these coun- 
tries. The travels of A, E. Regel to the Pamir, M, Hedroite^s 
exploratioDB of the alluvial deposits of the Amu-daria, M. I^ssar’s 
travel to Sarahs, and M. MoushketolTs researches on Cauca^^us, 
have already been mentioned in Nature. 

A very interesting journey, mentioned in the “Report,’* was 
made by A. W. Ehseeff, who tried to follow the same route to 
Phlestlfte which woa followed by the Tews during their eaode 
from E^pt. M* Khseeff discovered durmg the journey numerous 
traces or man of the Palseotithic and of the Neolithic periods ixi 
Arabia Fetrea, as wdl as in Egypt and in Palestine, Ihe pre- 
Idstorhs man of the Sinai pemneuU belonged to two dtflTerent 
types I one, with lig^t bones, of the Semittc type, and the other, 
with massive bones, of the Berber type; doU&(^|dii^c skulls 
are predominant. Both had the custom of horning' eoipser, and 
^ not nei^ anthropophagy ; however, me|r mod oon- 
Bisted of wud animais, fisbeii;. and moflpam* The ^pesitioii of 
the^mmtMhs poiriirm» <he hypothesis of Owed, tImtthe.Sinai 
tmd ihwer Jtopt ^etn tm4er, fmeming the 
maftlrnhabited the Mike ^ thh jAlle. As 
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Egyptian J^pe, and the eastern one, which is of a purer Arabian 
origin. The nomad Bedouins belong to different sub- types, and 
there are in the Bedouin desert, traces of a fair*hairea people, 
as well 08 representatives of Berbcrian and Ethiopian blood. 
.Some very interesting material for a knowledge of prehistoric 
man was also discovered by M, W. Malakhoif, during his journey 
on the western slopes of the Middle Ural, The remains of this 
' epoch are very numerouF, especially on the shores of lakes, and 
they are the more Interesting, as we find here the first vestiges 
of an i^och when the Neolithic man began to discover the 
properties of metals, and to manufacture metallic implements 
from the rich ores be found on the Ural. The skele- 
tons of men of this period discovered, together with mixed 
implements of stone, Mne, and copper, are most interesting, 
especially with regard to the skulls, w'hith represent a very low 
Si age of human development. The remains of a later cprch 
(implements and rock hicroglyphicF) are also very numerous. 
M. MakkhofT concluded his researches by ethnographical ob- 
servations on the present Permyaks, whom he considers as very 
nearly akin to the primary prehi.storic inhabitants of this region. 
G. N. Potanin's explorauon of the Votyaks, of their migration®, 
mythology, and customs, and an excursion of S. K. Kouxnetxo^ 
to the Tcherenisses of the Vyatka government promises to yield 
interesting results. 

Among the new publ'cations of the Society wc notice the 
following : — The Anthropology of Mordvinians, by W, N. 
MairofF, is printing, and will appear in the eleventh volume of 
the Ethnogmphical Memoirs of the Society ; the anthropological 
researches of K. S. Mcreshkovbky in the Crimea, preliminary 
reports of which have appeared in the hvesHa^ will soon be 
ready to print ; G. N. Potanin's work, “ Sketches of North- 
Western Mongol’s," being a report, in two volumep, of hU first 
journey in Mongolia, is an important acquisition for the 
geography of Asia ; the first volume contains abundance of 
valuable geographical information, and the second contains the 
ethnographical results, with twenty-six tables of drawings. 
Volumes Hi. and iv. of this w ork, the third already being under 
pre s, will contaiu the results of the second jouimey of M. 
Potanin in Mongolia ; the work of N. M, Prshcvalsky, 
“Travels in the Deserts of Central A^ia" will a^nsUt of six 
volumes, with more than 120 drawings and maps, four volumes 
being devoted to the zoology, botaiw, and tocology of these 
countries ; the first volume is already finished by the author, as 
veil as fcveral parts of the following volutues An interesting 
map of Jungari^ drawn up by the Swedish I.ieutenant Renat in 
the eighteenth century, after several months' imprisonment by 
Kalmuks, w as published last year by A, S. Maksheef, Finally, 
the “Report" naentions also a series of pamphlet**, in French, 
published for the Geographical Exhibition at Venice, which 
contains very good reviews of .scientific work done in Russia in 
hydrography, zoo-geography, botanical geography, geology, and 
statistics during the last five yeare. 

The ninth volume of the Memoirs of the Society for the 
Physico-Geographical Section contains 'an excellent work by 
A. W. Kaulbars on the delta of the Amu -daria— unhappily 
without the atlas of maps and drawings, which the Society was 
unable to publish. The tenth volume will contain the materials 
collected by the expedition of Karelin in 1830, which are not 
yet published. 


PRELIMINARY NOTICE OF THE RESULTS 

accomplished in the manufacture 

AND THEORY OF GRA TINGS FOR OPTICAL 
PURPOSES^ 

F is not many years since physicists considered tlmt a spec- 
troscope constructed of a large number of prisms was 
the best and only instrument for viewing tfie spectrum, where 
great power was reqnired. These instruments were large ai d 
expensive, so that few physicists could possess them. Prof. 
Young was the first to alaoover that some of the gratings of 
Mr. Rutherford showed more than any prism spectroscope 
which had then been gratings which 

had been made up to that thne were quite small, ^y i inch 
square, whereas tlie power of a grating in resolving the linf of 
the spleetrmn increases with the site- Mr. Rumerfurd then 
attempted to makflif large gratiugs as his machine would allows 

* By PmA H, JUwiaad* (ftxtnwt from Joliai Hopkins UaiyssAtr 
Circttlon No« A) CMwuidbuod hy ths Author. 
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pTpduced spme wlush w«r« nearly 2 snobiefi square, though 
^ woa rarely successful above it incbes* having about 30,000 
lines. These gratings were on speculum metcu, and snowed 
mbre of the spectrum than bad ever before been seen, and have, 
in the hands of Young, Rutherfurd, Tockyer, and others, done 
mu^ good work for sdence^ Many mechanics in this country, 
and in B'rance and Gennony, have sought to equal Mr. Ruther- 
furd's gratings, hut without success. 

Under these ciroumstanoes, I have taken up the subject with 
the resources at oommandin the physical laboj^tory of the Johns 
Hopkins University. 

One of the probiams to be solved in making a machine is to 
moke a perfect screw, and this, mechanics of all countries have 
sought to do for over a hundred years and have failed. On 
thinking over the matter, 1 devised a ]>lan whose details 1 shall 
soon publish, by which I hope to make a |>ractically perfect 
screw, and so important did the problem seem, that I imme- 
diately set Mr. Schneider, the instrument maker of the university, 
at Work, at one. The operation seemed so successful, that I 
immediately designed the remainder of die machine, and have 
now lutd the pleasure since Christmas of trying it. The screw 
is practically perfect, not by accident, but because of the new 
process for making it, and 1 have not yet been able to detect an 
error $0 great os i-ioo,ocx}th part of an inch at any part. 
Neither has it any appreciable periodic error. By means of this 
machine lhave l^n able to make gratings with 43,000 lines to 
the inch, and have made a ruled surface with i^ooo lines on 
it, having about 29,000 lines to the inch. The capacity of the 
machine U to rule a surface 6 i X 4 i inches, with any required 
nimiber of lines to the inch, the number only being limited by 
the wear of the diamond. 71 ie machine can Ik set to almost 
any number of lines to the inch, but 1 have not hitherto attempted 
more than 43,000 lines to the inch. It ruled so perfectly at this 
figure that I see no reason to doubt that at least two or three 
times that number might be ruled in one incli, tliough it would 
be useless for making gratings. 

All gratings hitherto made have been ruled on flat surfaces. 
Such gratings require a pair of telescopes for viewing the spec- 
trum } thei>e telescopes interfere with many experiments, absorb- 
ing the extremities of the spectrum strongly ; besides, two tele- 
scopes of sufficient size to u«e witli 6dnch gratings would l>e 
very expensive and clumsy affairs. In thinking over what would 
happen were the grating ruled on a surface not flat, I thought 
of a new method of attacking the problem, and soon found that 
if the lines were ruled on a splicrical surface, the spectrum 
would be brought to a focus without any telescope. This dis- 
covery of concave grating# important lor many physical inves- 
ti^tions, such as the photographing of the spectrum both in the 
ultra-violet and the ultra-red, the determination of the heating 
effect of the <Ufferent ray-K, and the determination of the relative 
wave-lengths of the Utics of the spectrum. Furthermore, it 
reduces the spectroscope to iU simplest projportions, so that 
spectroscopes of the highe&t power may Ik made at a cost which 
can place them in the hands of all observers, AVith one of xrty 
new concave gratings 1 have been able to detect double lines in 
the spectrum which were never before seen. 

The laws of the concave grating are very beautiful, on account 
of their simplicity, especially in the case where it will be used 
most. Draw the radius of curvature of the mirror to the centre 
of the mirror, and from its central point with a radius equal to 
half the radius of curvature draw a circle ; this circle thus passes 
through the centre of curvature of the mirror, and touclies the 
mirror at its centre. Now if the source of light is anywhere in 
this circle, the image of this source and the different ordet« of 
the spectra are all brought to focus on this circle. The word 
focus is hardly applicable to the ca^e, however, for if the source 
of light is a point, the light is not brought to a single point on 
the circle, but is diuwn out into a straight line with its length 

r ndlerto the axis of the circle. As the object is to see lines 
ihe spectrum only, this fact is of little consequence, provided 
the sUt, which is the source of light, is paratleL to the axis of 
the dr^. Indeed, it adds to the muty of the spectra, a& the 
horiecmtiiMiAe# due to dust in the slit are never present, joa the 
dittt haa A different focal length from the line# of spcctmm. 
This actfon of (he concave grating, however, somewhat Impala 
the lights eepedally of' the l^her orders, but the introdoctioa 
of a c]dw^teal Jeus gwatlf obviates this inconvettience. 

The bountiful UiinpiUd^ of the fUct that the line of foci of 
the dfiffitrent order* df me apectra are on the oirde deeoribUd 
nbovf, lOidU iitoediute^^ oontidviiMieb^ vddiih 


we can move from one specirum to the nuxtr, and; yet have the 
apparatus always in foco# I for vre have only to attach the sliti 
the eveqpieco, and the grating to three arms df equal lengthy 
which are pivoted together at tlieir other ends;, and the coi^S* 
tions are satisfied. However we move the three arms, thcspectrit 
are always in focus. The most interesting case of this contriv* 
ance k when the bars cttrryiii|S ,the eye^piece and grating are 
attached end to end, thus forming a diameter of the cirole with! 
the eye* piece at the centre of curvature of the mirror, and the 
rod carrying the »iit alone movable. In this cose the spectrum 
as viewed by the eye-piece is normal, and when a micrometer is 
med, the value of a division of its head in wave-lengths docs not 
depend on the position of the slit, but is simply proportional to 
the order of the spectrum, so that it need be determined once 
only. Furthermore, if the eye -piece is replaced by a photo- 
graphic camera, the photographic spectrum is a normal one. 
q'he mechanical mccmi* of keeping the focus is especially im*' 
portant when investigating the uUra-vioiet and ultra red portions 
of the solar spectrum. 

Another important property of the concave grating is that , all 
the superimposed spectra are in exactly the same focus. When 
viewing such superimposed spectra it is a moat beautiful eight to 
see the lines appear coloured on a nearly white ground. By 
micrometric measurenient of such superimposed spectra we have 
a most beautiful method of determining the relative wave- lengths 
of the different portions of the spectrum, which far exceeds in 
accuracy any other method yet devised. In working in the uUra^ 
violet or ultra -red portions of the spectrum we can also focus on 
the superimposed spectrum, and ao get the focus for the portion 
experimented on. 

'rhe fact that the light has to pass through 110 glass in the 
concave grating makes it important in the exaniination of the 
extremities of the spectrum where the gkivs mi^lit absorb very 
much. I’hcre is one important research in which the concave 
gating in its present form does not seem to be of much use, and 
that i.s in the examination of the solar protul>erances ; an iu&tru-r 
nient can only be u»ed for this purpose in which the dust in the 
slit and the lines of the spectrum are in focus at once. It might 
be possible to introduce a cylindrical lens in such a wajr as to 
obviate the difficulty. But for other work on the SUtti , 
cave paling w 11 be found very useful. But it#*' 
will be to get the relative wave lengths of the "line# "of the 
spectrum, and so to map the spectrum ; to divide lines of the 
spectrum which arc very near together, and so to see aa much as 
possible of tlie spectrum ; to photograph the spectrum bo tlrat it 
shall be normal ; to investigate the portions of the spectrum 
beyond the range of vision ; and lastly to put in the haiui# of 
any physicist at a moderate cost such a powerful instrument a* 
could only hitherto be purchased by wealthy incHviduaU or 
institutions. 

1\) give further information of what can be done in the way of 
gratings I will state the following particulars : — 

The dividing engine can rule a space 6i inches long, aad 4i 
inches wide. The lines, which can be 4-i indies long, do not 
depart from a straight line so much as i-ioo,ooQth of nn inch, 
and the carriage moves forward in an equally straight line^ 
'rhe screw is practically perfect, and has been tested to i- 100, 000th 
of an incl), without showing error. Neither does it have any 
appreciable periodic error, and the periodic error due to the 
utounting and graduated head can be entirdy eliminated by a 
suitable attachment. For showing the production of ghosts, by 
a periodic error, such an error can be introduced to any reason- 
able amount. Every grating made by the machine Is a good one, 
dividing the 1474 line with ease, but some are better than others. 
Rutherfurd^s machine only made one in every four goOd,,Ahd 
only one, in a long time which might be, called first -xdass. One 
division of the head of the screw makes 14,438 lines to (he 
Any firactiem of this number iu which the numemtor i# 

§ water than say 30 or 30 can be rnled^ Some exact to 

le millimetre, such as 400, 8c», laoo, &c*, can also be ruM. 
For the finest definition either 14,438 or 38,876 lines to the 
are recommended, theifirst for orditwxy.use, and the.secc^ 
examining the extremities of theapect^^ Bktrentolf IbrQlia^ 
^cen made with 43,344 Bnea to the . 

there » little difficulty in Tlic mowinit 

ihowaome results obtaiiied 

F 1 «t groth^, 1 inch square, 43^000 Jftnes.to the inch., JOMdei ^ 
the 1474 line in the first ipeoirnsn. / i ; / 

Flat grating, aXj i»ohcti *4*48® Rwe to the 
43^314. thvides 2474 ^ the jpentnuxb w 
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$2^*4) in the second, and is good in the fourth and even 

epktmin. 

Fkt gratkg, 9 X 3 inches* lines to one mtlUmetre. 

Shows very many more lines in the B nnd A groups than were 
ever before seen. 

Fiat giAttng, 2X3} inches, 14*438 lines to the inch. This 
has moat woiidexful Pliancy in cue of the diet spectra, so that 
1 have seen the Z line, wave-leagth 8420 {see Almey’s map of 
the ultra^red region), and determined its wave* length rou^ly, 
and have seen much further below the A line than the B line is 
above the A line. The some may be Raid of the violet end of 
the spectrnm. But such gratings are only obtained by accident. 

Concave grating, 2X3 inoheR, 7 feet radius of curvature, 481 S 
lines to the inch. The coincidences of the spectra can be 
observed to the tenth or twelfth Sfiectrum, 

Concave grating, 2X3 inches, 14,438 lines to the inch, 
radius of curvature S feet. Divides the 1474 line in the first 
spectrum, the K line in the second, and is good in the third or 
fourth. 

Concaw grating, 3x5! inches, 17 feet radius of curvature, 
28,876 lines to the inch, and thus nearly 160,000 lines in all. 
This &how8 more in the first spectrum than was ever seen 
before. Divides 1474 and E veiy widely, and shows the 
stronger component of Angstrbm 5275 double. Second spectrum 
not tried. 

Concave grating, 4x5! inches, 3610 lines to the inch, radius 
of curvature 5 feet 4 inches. This grating was made for Prof. 
Langley's experiments on the ultra^red portion of the speettum, 
and was thus made very bright in the first spectrum. The definl* 
tion seems to be very fine, notwithstanding the short focus, and 
divides the 1474 line with ease. But it is difficult to rule so 
concave a grating, as the diamond marks ditlerently on the 
different parts of the plate. 

These give illustrations of the results aecompUshed, but of 
course many other experiments have been made. 1 have not yet 
been able to decide whether the definition of the concave grating 
fully comes up to that of a flat grating, but it evidently does so 
very nearly. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambsjdob. — T he following awards Iiave been made at St. 
John's College for proficiency in -natural science ^<^Foundadon 
^SchoUrsh^ to Bateson, Goodnum Exhibiuons to Edmunds, 
Xove, T, Roberts (already scliolars), and to Acton, Andrews, 
Clmimtson. T, Roberts also received •a Wright’s Priae, -with 
augmentation of scholarship to 100/. for the year. In the Open 
RmUhttion Examination at Easter, l{. ^Hroud (Owens Colleffe) 
was awarded a a Foundation Scholarship of 100, and FuUer 
(Perse School, Cambridw), 50/. for three years. 

In the long list of lectures on Natural Science for the 
ensuing academioal year, lately published, we note as new 
oonraes or features of special interest, Mr. Shaw's lectuies on 
some AppUcationfi’ of the Higher Mathematioi to Physics 
(Miehehnas Term); Dr. Roberts’s lectures on Physiography 
(MiHtaelmas Term); Prof. Hughes’s Course of Dyimniical 
Qeohm (Lent Term) ; Dr. Vines’s oompiete oourse of advanced 
Botanical Study, extending thrtmgh the year; Prof. Newton’s 
lectnres on the Evidence of Evolution in the Animal Kingdom, 
fodhe Mudtaehnas Term, aud on the Gcographioal Distribution 
of Animals, in the Easter Term ; and Prof. Balfour's announce- 
ment of his lectures and practice work, as Professor of Animal 
Morphology. 

The annual report of the Botatuic Gardens Syndicate detalU 
;wpck done in improving the -Gardens, and amongfit valuable 
jddRions t6 the colfootion, the Tof^pi plant, recently inlroduced 
from the Fiji lilaods. A mcial coHection of m^ical plania 
^ been fomed, which hkeady oontattidi the m^t important 
plants, and iweHy. About 8090 

, kfflw a ffl n wrktenduruifird'he-aaar 

^ , Xripo,' ,0ii whioh 

^ 4 ^;rM»#A^y'Siaior'.iwid JfcMaid' 5ite 

'WjNVwi ttny laatcr 

to Wnuyiin who do not proofed ^ tin higher 


examination, many will rest content with the te»t already under- 
gone. The recent talk about the ** abolition of the Senior 
Wrangler" has not a very valid basis. 

The eighth annual meeting of the Yorkshire College was held 
at Leeds on Saturday, Sir Edward Baines in the chair. 'Prof. 
Marshall, the principal, made a satisfactory report, and a reso- 
lution of the council was confirmed to proceed with the com- 
pletion of the new college buildings. On the proposition of the 
Mayor of Leeds (Alderman Tatlmm) it was resolved that, in 
memory of the late Lord F. Cavendtah, M.P,, the late president 
of the college, who for twelve years had been one of iU foremost 
promoters, a fund be establish^ for the endowment ot a Caven- 
dish Professorship of Physics or for such other purpose os the 
council should deem best. 

SCIENTIFIC SERIALS 

Nelif /rfim th€ Ltyden Mununtt vol. iv. No. 2, April, 1882, 
contain : On American Diptera, by F. M. van der Wulf;. — On 
new species of Lycidie, Lampyrido?, and Telepboridsr, and on a 
new iaumatran species of CalUmcrus, by Kev. H. S. Gorham.*^ 
On new species of Pedilidse and Anthicidse, and on a new 
African species of Hitter, by S. de Marseul.— On the Holu- 
thurians in the Leyden Museum, by Dr. H. Ludwig, — On some 
British Indian reptiles and amphibia, by Dr. A. Hubrecht.— On 
the Fselap^se and ScydiDoeDidEe of the Sunda Islands by Dr. 
L. W. Scluufius. — Description of a new species of Apogonia, 
by Dr. D. Sharp. a new species of Pxmtolamprua from 
Liberia, by Dr. E. Cand^xe, 

BulleHn dt la Soc, Imp, des Naiuralisles de Moscott, tome Ivi. 
No. 3, 1882, contains ; V. Kiprijanoff, on fish remains in the 
SiwerUchen OsteoUihs (2 plates).— Dr, Max Schmidt, on 
Bolborhynchus manathus.^Vxoi, K. Lindcman, on Cideophora 
trilki^ a new injurious Russian insect. — Dr, J. v. Bcdriaga.— On 
the Amphibia and Reptiles of Greenland. — F. v. Thumen, con- 
tributions to the fungaVflom of Siberia. — N. Vischniakoff, on the 
Ammiffsites distraci$4s of Quensted.— Prof. Bredichen, report on 
the tails of comets 1881 ^ and r —Dr. E. Kern, on a new milk 
ferment from the Caucasus (2 plates). — Th. A. Sludski, nn two 
inequnlities taking place in the movement of the solar system (in 
Russian).— A. Beider, journey to Southern Doguestan.— M, 
Menzbier, comparative review of the ornithological fauna of 
Moscow and Toula. — A, Regel, Correspondence. 

Zdtuhrift fUr wissensehaJtHche Zooh^ie^ voL xxxvi., part 4, 
1882, contains J. Brock, on the anatomy and systematic {maition 
of the Cephalopoda (with plates 34 to 37). — O. KaU, contribu- 
tion toajknowkdge of the tegumentary system of the pouch 
and its several accompanying organs in the marsupials (with 

lates 38-40). — R. Rbssler, contribution to the anatomy or the 

Imlangidse (with plates 41 and 42). 

Archives des SHentes Physiques et Naiurellts^ May 15. — Study 
on the chemical composition of albuminoid sul)stances (con- 
tinued), by A. Danilewsky.— Mean diurnal heights of ta.ke 
Leman, at Secheron, from 1874 to 1881, by P. rlantamour, — 
The rheolyser, by E. Hartmann. — Darwin considered as regards 
the causes of his success and the importance of his worfi, by 
AJph. de Candolle. 

SUimngsbmekte und A bhandlungm der nadmvuissemchafiUchen 
Gesellsclwft Isis in Dresden^ July to December, 1881.— On some 
lime-spar crystals, by A. Fungoid,— Flora of Dresden and its 
environs, by C. F. SchuUe. — On the oldest traces of fossil plants 
in Snxony, by H. B. Geiniu. — On the progress of Geological 
researches in North America, by the same.-iln the occurrence 
of Cenomanian i>etrefactions at Dohne, by J. v, DeiohmUller. 
On the occurrence of the KiesengebirgC races of Phms Montaws^ 
Mtill, in the Saxon-Bohemtan Oberlausitz, by O. Brude. 

SaCIETIES AND ACADEMIES 

LotmoN 

TRoyal Bo^lttiy^ an Aitan|rament of the 

Elecjtrio Aspe fpr BtUfly of tlte Radiation of Vapours, toge- 
ther with the Prelitwok^ Rewilts/’ By Professors Liveiug itnd 
Pewfur. 

By tlM vfrangement destnrlbdd, Ble authors are able to mhke 

and as it falls, mad so to 
trace Idte hmucricd tcotperature in mai^ cases in whiclr the 
extent of that inffuenoe was before doubtim The temperature 
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attainable » donbtlcjm far below that of the are, but util! it is 
qitUe suffic^t to maintain iron eind aluminium in the state of 
vapour, and show the reversal of the lines of these elements 
with sin^lar sbarpaess. The tmnperature of the interior is 
Rufficientlv high to transform the diamcmd into coke, even in a 
current or hydrogen, and the result may be taken as proving 
that the temperature is above that of the ba^hydrogeti flame. 

The apparatus is thus constructed ‘.--A m of carbon, 15 
milUmSt in diameter, perforated down its axii^ with a c3;Undrical 
hole 4 mUllms. in diameter, is passed through a hole in a lime 
block, and is connected with the podtive electrode of a Siemens' 
dynamo electric machine ; another carbon rod, unperforated, is 
passed into the lime block through a second hole at right angles 
to the first, so that its end meets the middle of the other rod 
inside the block of lime. The second rod is connected with the 
negative electrode of the dynamo-machine, and after contact Is 
made between the two rods, is raised a little, $0 that the arc 
discharge continues between the two carbon rods within the 
U)ck of lime. In thU way, the outside of the perforated rod 
or tube becomes intensely heated, the hcati s retained by the 
jacket of lime, and the interior of the tube gradually rises in 
temperature, and attains in the central part a very high point. 
By stopping the arc it can be made to pass through the same 
stages of temperature in the inverse order. Observations are 
made by looking down the perforation. When the light issuing 
from the tube is projected by a leu? on to the slit of a spectro- 
scope, the heated walls of the lube give at top and bottom a 
continuous spectrum, against which various metallic lines are seen 
reversed, while in the central j.Mirt, \vhen the tube is open at the 
f/irther end, the spectrum is discontinuous, and the metallic lines 
seen reversed against the walls at top and bottom, appear a.s 
bri^t lines. 

By passing a small rod of carbon into the perforation from 
the further end, a luminous background can be obtained all 
across the held, and then, as the walls of the tube ore hotter than 
the metallic vapoors between them and the eye, the metallic 
lines are only seen reversed. A very slight alteration in the 
jtOKition of the carbon rod makes the lines di‘?appear, or re- 
appear, or show reversal, and as the core is adjusted by eye- 
oofcrvation before photographs are taken, all the conditions of 
the eai>erinients are thoroughly known and are under easy control. 
The authors have taken photographs of the violet and lower part 
of tht ultra-violet spectrum given by the tube at successive inter- 
vals while the temperature was rising, and noted the following 
results. When commercial carbons were used the first lines to 
be seen as the temperature rose were the potassium lines, wave- 
length 4044-6, next the two aluminium lines betw'een H and K 
t>ecame conspicuous, then the manganese triplet about wave- 
length 4034, and the calcium line, wave-len^h 4226, then the 
caldum lines near M and an iron line, prouably M, between 
them, and then gradually a multitude of lines which seem to be 
all the conspicuous iron lines betw'een O and A, At this stage, 
when the small rod is used to give a background, the bright 
continuous spectrum is crossed 1^ a multitude of sharp dark 
lines, vividly recalling the general appearance of the solar spec- 
trum. In the higher region the continuous spectrum extends 
i>eyond the solar spectrum, and the magnesium line, wave-length 
2$32, is a diffuse dark band, while all the strong iron lines almt 
T, and the alumininm pair near S, are seen as dark lines. The 
iKhaviour of the calcium lines H and K is peculiar. These lines 
are often absent altogether, when the line wave-length 4226 and 
the two near M are well seen, and when the two aluminium lines 
between them and many of the iron lines are sharply reversed. 
Kven the introduction of a small quantity of metallic calcium or 
calcium chloride into the tube did not bring them out revened. 
Thw were only seen as bright lines, not very strong, when the 
small rod was removed. 

In f'ome of the photographs H is visible as a bright line with* 
out K. The authors have formerly observed that K shows 
reversal in the electric arc spectrum taken in a Tune crudble on 
the addition of aluminium, when H remains bright, and such a 
«<mdhbn as that ohown by the hollow carbon tube when H is 
present wtthout K, imgbt legitimate^ have been predicted. The 
lithium Hues at ^3 and 4131 are often bright wneo vmj other 
lines in the peighho^hood are reversed, and must therefore he 
regarded as remively difficult of reversal. As a rule, the lines 
lew rebrain^Ue than 4^*6 are bakaced as to th^ emisslvOand 
abmaqative power and therefore disappear, while the tnore 
refra^^ reversed^ The t^auogen group at 3983 remain 
br^t when the itOB lines ottelthdr sloe are reverseil ; ofM, 


however, disappear on the continuous spectrum, IdEahy 
about P end Q of the solar spectrum are reyersedi The cyanogen 
band above K is generally to be found ip riie phpitographs of 
the Bpectrom when only air is in the tnhe. It is then very 
and U the only cyanogen group visible, tf ammonia k passed 
into the tube the fine set above K, the N group, and* ehhou^ 
less plainly marked, the set at 421 8 appear. In one plate the 
thin lines at 4380 and the group of seven at 4600 appear alo^ 
with the b'ue hydrocarbDii set. It is well known that ammonia 
reacts on carbon at a white heat, producing cyanMe of am^ 
monium and hydrogen, so that the genesis of the cyanogen 
spectrum under the present conditions is a ciucial test of the 
validity of the authors former oliservations on this subject. 

Both the indium lines 4101 and 4509 are persistently reversed, 
together with several lead lineB. Ttn gives lines partly reversed 
in highly refrangible i^ortions of the Hpectmm, and silver gives a 
fine fiuted -looking Kpe&trum in the blue. Chloride of cmcinin 
gives a striking set of six or seven bands about M, which may 
M seen both bright and reversed. 

^hen the small rod is removed, it is easy at any moment to 
sweep out the vapours in the tube by blowing through It; it 
is equally easy to pass in reducing or other gases. Ammonia 
introduced seems to facilitate the appearance of reversed line^ 
On passing this gas through a tube containing magnesia, the 
set of lines just below i>, which the authors have always found 
to be associated with the presence of magnesium and hydrogen, 
and is most probably due to some compound, instantly appear. 
When the authors can command several electric arcs to neat a 
considerable length of carbon tube, and are enabled to examine 
the radiation of a powerful arc passing through the vapour in the 
tube, valuable result'* may be anticipated. 


Linnean Society, June 15. — Sir J. Lubbock, Bart., M.P., 
F.R.S., in the chair.— The following gentlemen were elected 
Fellows of the Society The Rev. R. Collie, Chas. A, Ferrier, 
J. D. Gibson- Carmichael, Sir J. R, Gibson-Maltland, Bart, W, 
I). Gooch, M. Murphy, Rev, H, A. Soames, II. C. Stephens, 
H, G. W. Stephens, and James Turner, — Mr. W. T, ThkeUon 
Dyer exhibited specimens of BquhHum glgafttmm from Brazil, 
which is said to nave aerial stems attaining 30 feet.— Mr. C. B. 
Clarke drew attention to a bundle of Hampshire Onhis^ in 
support of his view regarding the 0 . incarnata^ L. — Mr. H. N. 
KidJey showed a Carex gJauca with two pediceled spikes and 
lower male spike, each arising from a complex utricle ; and he 
also showed a specimen of JMium pennn^ exemplifying transi- 
tion from plumes to carpel lary leaves.— Mr. G, J. Fookes ex- 
hibited and explained peculiarities of malformation in specimens 
of wallflower and Clentaiis lanuginosa ^ var. alba * — Sir John Khk 
gave information concerning specimens of fruit leaves and the 
rubber of Landolphia Jlorida obtained from the island of Pemba, 
North ^nzibar; and he showed native bells and rubber beaters 
from East Central Africa, pointing out the beaters were the only 
application of the rubber xnsule use of by the negroes. — Sir J. mD. 
Hooker read a paper on a new genus of rubber-pro* 

during plants belonging to the natural order Apocyneifi, from 
the Malayan Archipel^, The nearest affinity Is with Alflmia, 
from which it differs in the sessile stigmas and Bittgulaf pistils. 
Its flower Is veiy minut^ scarcely i*8th of an inch long, and 
ovules of i-2cx>th of an inch diameter, yet these are succeeded 
by fruits of immemse size.— The next communicatton was on 
caoutchouc-yielding Apocynacea: of Malayaand Tropical Africa, 
by W. T. Tbiselton I^er (for which see science notes),**— 
Prof. £. Ray Lankester afterwords read notes on some 
habits of Scorpiona Of Andreefmus jfuntsHs^ Rhr., he 
referred to their manner of burrowing in the sand, mak^ 
horizontal tunnels occasionally 8 inches long. The proc^ 
of exuviation was described, the scorpion men pu^ng fts . 
large chelie into the sand and scraping rapi% bCckwarde 
Witt the three anterior pairs of walking logs. In 

walking raises its body well from the ground, and oarrim m l 
tail Md sting arched over the Uck, ttus diffieirihg 

wluoQ keeps the body low, and the tafl behhaL 
mm only the veiy tip bent. AndmMt^ IMa at diutti se&siOft 
Its pr^ with tlie left chela, an^ svris^^^ toil OvmheaC ' 
^ces its victim, and, uftenvarda gmephtg 
dbm ^lioorsB, sucks the nutrient iSe. OoWhri 

ordintfily is not sensitive, fhou^ it be mote eo during 
breeding season. Specimens of fott^ 

w^^wing the obelK,^ftlld>not’;f^ 


Tend a paper on a new genus of Cobmi^cdal 
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Hie. The former 4 i^rfi from the latter in poneiauig 
fc/KUr^ mtd not nixteen eyes^ in the absence of the long abdominal 
and in the diflfevent construction of the claws and muerones. 
McLadilap made a communication on a Marine eaddb>fly 
froqn New Zealand. Material for examination of this curioua 
diacovery having been received by the author from Prof. Hutton 
of Canterbury, New Zealand, who found larvte, &c.» in rock 
]^ols bK^een li^h and low water*mark in Lyttleton Harbour. 
The tunall pupa case is eutrounded with and strengthened by 
portions of a ooralline, Mr. Mo Lachlan finds that the caddis- 
dy hi ouestion has been referred to as a new genus, Philumisus^ 
i>y Walker, and apparently the same form described by Brauer 
under the name of Afionuilostoma^ but neither of these ento- 
mologists seem to have known anything regarding the de- 
velopment or habits of the insect. —Prof. P. M. Duncan, 
in a paper on the genus PUunre/t^nuSt L. Aga?s., now 
hIiows that the linking It with the fossil forms fiom Gaud, 
as described by D’Archiac and Haime, is en'oneous. The 
minute anatomy of its test corresponds clojscly with that of 
Timn^pliufus^ with which he places it as a sub-genus ; it being 
distinct from Ttmnochinm^ and the Nuinmulitic so-called Tern- 
no pleuridm of D’Archiac and Haime. — Mr. F. M. Campbell 
gave his oliecrvations on a probable case of parthenogenesis in the 
house ajuder He submits that the fertility of one 

of the spiders he kept in confinement for 11 month-:, during which 
lime she twice moulted andaftei wards laid eggs, which were duly 
hatched, can only be explained by one of the two alternatives — 
(j) either impregnation must have occurred prior to the casting 
of the two eauvTje, and therefore in an immature sti^e ; or (2) 
parthenogenesis takes place in the Aracnidca, of which no case 
(viigin reproduction) has hitherto been recorded in the true spiders. 
— A pa]>er was read, on the indication of the sense of smell in 
Actiniae, by Messrs. W, H. Pollock and G. J. Romanes. From 
their experiments, it appears probable that a kind of diffused 
olfactory sense is possessed by these lowly organised creatures. 
—Thereafter the following papers were read On the fungi of 
Queensland, Australia, by Messrs. M. J. Berkley and C. £. 
Broome; on a new Infusorian allied to Pieurenttm, by F, W. 
Phillips ; on T^red^ uirkuius, Gm., and other ship- worms, by 
Hanley ; on a collection of ferns from the Solomon Islands, 
by J, O. Baker ; and the fifteenth contribution to the Mollusca 
of the expedition, by the Rev, K. Boog Watson. — 

With a few remarks from the President, concluding the session, 
the meeting adjourned till November 2. 

Meteorological Society, June 21.— Mr. J. K, Laughton, 
P'.R.A.S,, president, in the chair. — The following papers were 
read ; — A new metal screen for ihcrmomclers-, by the Rev. F. 
W. Stow, M.A., F.M.S. lliis screen difiers from the ordinary 
Stevenson in the following respects : — (i) It is somewhat larger. 

(2) It has a single set of double zinc louvres. (3) It is ^tially 
cl^d at the bottom to cut olT radiation from the ground. The 
advantages claimed for the U!lO of zinc louvres ore ; — (t) The 
conductivity of metal causes the heat derived from the sun’s 
wyb to be distributed over every part of the louvres. (2) The 
louvres being much thinner than those of wood, the circulation 
of air through the screen ia not only much greater absolutely, 
bht much greater also in proportion to the bulk of the louvres. 

(3) The zinc louvre?, therefore, are much more sensitive to 
changes of temperature than wooden ones. Comparative read- 
ings of thermometers in this screen, along with those in an 
ordinary Stevenson screeiif were made daring the summer of 
il^Sr. From these, the onthor is of opinion that the Stevettson 
l^ctnnes unduly heated when the sun shines, but this mt^ be as 
^nefa due to Its small siae as to the material of which the louvres 
me made. The ihermouieters in it ore only three to five inches 
Imth the louyres at the back of the screen, against seven to eight 
huhes in the zhi^ screen. The roof, too, is single, and the box 
Is Open at the bottom. The author also says that there is no 
nhed to condemn all wooden screens, hut there does seem to be 
some mason to tbink that screens with metal louvres might be 
bett«r;-i-^On the cdcct of digeront kinds of thennometer cribs, 
and hf didhrent eiumsttres la mtiuMUing the diumal range of 
iampwatdre at dte ftoyal Obsmvntory, Cape of Good Hope, by 

F.^ArfS 4 llletearQlwlcal obsmvations 
WSias d^mmekicad at ^ Csoe Observatory so 4^41, p)m the 
^placed in a weH-veudlat«d cdbi before a 
ludoWi lirhiah they could be 'IJie build- 

In A ato^bwoodan house 
mMAlMbag a free iifm 

on the litaiof ^he old metaorologkial dbserttfU^* The 


iuhtrumenU were placed in the middle of this building, and 
Qb«»ervation«i, were recommenced on the same plan a$ before, and 
oominued until the end of August, 1858. On September t the 
thermometers were transferred to a crib erected in front of the 
south-west window of the transit-circle room. This crib is well 
ventilated, except on the side next the transit-room window, but 
the great mass of solid masonry in the immediate neighbourhood 
of the thermometers appears seriously to affect the range of 
temperature. For many years a Olaisher stand has been in us^, 
and at the end of 1880 the author caused a Stevenson screen to 
be erected in its immediate neighbourhood. In this paper the 
author gives ranults of observations made in the window, Ste- 
venson and Glaibher screens, during the year {88t, from which 
it is evident that the exposure of the thermometers Id the window 
crib gives a distinctly smaller, and on the GlaUher stand a largci , 
daily range of temperature than in the Stevenson screen. — Sone 
account of a cyclone in the Mozambique Channel, Januoiy 14- 
19, 1880. by C. S. Hudson.— Rainfall of Frere Town, Mom- 
liassa, East Coast of Africa, 1875- 1881, by R. H. Twigg, 
M.In8t.C.E., F.M.S. 

^ Anthropological Institute, June 13. — General Pitt- Rivers, 
F.R.S., president, in the chair. — Mr. Mann S. Valentine, of 
Richmond, Virginia, exhibited a series of figures carved in 
steatite aiid mica schist, forming part of a large collection found 
by him in Virginia and North Carolina. The whole collection 
consists of some 2000 specimen^, consisting of various animals 
and household utensils, cups, &c. ; the human beings are all 
clothed, and are represented riding on animals and sitting on 
chairs, and indicating a remarkabry advanced state of civilisa- 
tion; and in some instances, obvious traces of contact with 
Europeans. Mr. A. H. Keane dcscrib d the district in which 
the objects had been found, and the tribes that were known to 
have inhabited that country,— The following papers were read : 
Nepotism in Travaucorc, by the Rev. .S. Mateer ; the Laws of 
Madagasi:ar, by Dr. >V. G. Parker ; and Cummer Co., Wexford, 
b y G. H . Kinahan, Esq. 

Berlin 

Physical Society, June 9.— Prof. Roeber in the chair.— 
Prof. Neesen described experiments on the relation between 
specific beat and temperature ; and first, in the case of distilled 
water. In these, he used the method of cooling, and the ice* 
calorimeter; the manipulation of which he indicated. Each 
time, after filling the calorimeter, and before the heated sub- 
htance w as introduced, the mercury-column, whose displacement, 
due to the melting ice, was to be observed, showed spontaneous 
movements, first back and then forwards ; which soured of error 
could be partly avoided by using glass for the external envelope 
of the calorimeter, instead of the zinc- vessel. It further ap- 
peared, that the first two measurements always gave too smell 
values, and were useless, probably because the ice, which was 
to be melted by the cooling body, was not at o'* C. at the be- 
ginning of the experiment, but at a lower temperature, and 
therefore a part of the communicated heat was used in heating to 
o** C. The carefully piu'ified dustilled water, whose specific hear 
was to be ascertained, was in a platinum or glasii capsule ; in the 
former the soldering occasioned great difiieulties so that mo t 
experimenU w^ere made with glass. The measurements olreaily 
made (they will be extended next winter) range in tempcratarc 
from 2* to 30* C. (by a normal air-thcrmomeler). If the directly 
observed chan^ of volume be taken as ordinates, and the tem- 
peratures as obdciasse, a curve U obtained, differing little from a 
straight line. A close examination of the numerical values 
shows that the mean specific heat of distilled water from 3 ° C. 
slowly increases to a maximum belweeu 20^ and 21*, beyond 
which, to 30*’, it slowly decreases ; but the divergitnees from the 
mean value ore always very slight. According to the mercury- 
thermometer, the maximum of the specific heat is about H” C., 
instead of 20\ Prof. Neesen does not reg^ the numerical 
values as absolute, but marely, for the present, indicative {mm- 
Hremfe ) ; and he hom to vmfy them by further measurements. 
-^Dr* HerU repoideq experiments wludi he hod made on the 
vapour-tensloh of mercuryF W dilTeren^ from that lately 

described hy Hogefi. The vopourdentdon was measured at 
high tempeeatnres, end vilues were obtaliied which likewise were 
smaller man JRegnniH'v hut greater than those found by Pr, 
iUgen. From iia yaluet. Dr. Herts calcnlated a formula, 
acembig to which hO fi^uced a curve of the vapourtensaon of 
memury wHh voiyhngteinpetatare ; its seco point bebg at abtfo^ 
lute zero ( - For low temperatures o*C-, lo , uhd 20* 
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the velees be dednoes from hii^ formula, aitt under those ob- 
ttinad exjjeruaeutally by Br, Hagen the wme temperaturesi 

i^^RLXN 

Phyeiologioal Society, Jtule 2 .** 4 ’reside&t, Prof, du Boia- 
Rey3xioixd.^Prof; Kri>&ecl»r reported upai the experiments 
*^hicb Dn Melcflt made to determine the action of the vagus 
and ei^rior buyngeal nerves upon respiration. The idea that 
the action of the vsgus in rea^rmiion boa already been debtiitely 
determined, moved to be unu’aniaiited by the facts of the case. 
It is knofwn twt stimulation of the nerve con both suspend in- 
sphr^OB and expiration; but the conditions of the opposed 
efiects are still to be investigated. Now tbe experimenu of Dr. 
Melxer have shown that these conditions are very manifold and 
complicated. In a ^iiccesbion of cases, it i*i ihe strength of the 
electric current that determines a particular e0ect ; slL(|ht siitnu- 
lation of the vagus, producing a cessation of respiration in 
inspiration, great stimulation ]|>roducing the cessutioti in the 
position of expiration, vhercas stimulation of milium imensi* 
ties produced cessation in nn intennediate position. Further, 
the condition iu w'hich the respiratory apparatus was at the 
moment of stimulation of the vagus, determined the results of 
the stimulation ; the efl'ect of an eqitai degree of stimulation 
during inspiration being exactly the reverse of what it would 
have ^en if applied during expiration. Simultaneous stimula- 
tion of the vagus and the suiierior laryngeal had likewise very 
diverse effects. If one nerve was more strongly stioiulaied than 
the other, the effects of the more strongly atimuiated nerve over- 
came those of the other. Jf the stimulation in both was wjually 
strong, the results were cessation, either in the posiiiou of deep 
expiration (this taking place when the vagus assisted the action 
of the superior laryngeal), or in an intermediate position whon 
the two nerves acted antagonistically. Dr. MeUer has also had 
opportunities of observing individual differences in the action of 
the vagu», and supposes inat the sex of the anunal experimettted 
upon may have some influence. Since lluntei^fl time there have 
been very few aitcmpta to count the pillars in the elfwtric organs 
of the Turped<ies, and his view aa to their number was universally 
received ax accurate. By the numerous careful countings of Prof. 
Fritsci, on contrary, it was discovered that the number of the 
pUlitrsonly differed ^^lightly in large and small specimens of the 
samospeJes, being often even treater in small specimens than in 
large ones ; embryos of Torpedoes were examined by him, and 
these already c*hii)it€<l tl»e >nuie number of pillars as arc to be 
met with iu adult specimens of the same species. On the whole 
tbe number of pillarH in Hcverah species of Torpedoes, w^hich 
are to be regarded os “ good species,*' is pretty nearly the same. 
It varies between 400 and 600 ; very large differences in the 
number of the pillars are to be regarded as ** specici-characters,” 
and are to be taken into conislderation in diagnosis. And from 
this point of view Hunter’s results admitted of an explanation. 
For Herr P>itsch had an opportunity of seeing two preserved 
Kjpecimens of the American Tifrpm<^ oc^i^entalis in Vienna. 
These were, in spite of their shrinking iu the spirit, one metre 
long, and they turned out, when a calculation was made of the 
number in their electrical organ, to have more than 1000 pillars ; 
it b hence probable that Hunter's giant electric rays were speci- 
mens of T&fpedo oceidentalU that were washed upon the English 
coasts by the Gulf-stream, and that Hunter's eauroeratbm do 
not in the least confradict the doctrine of preformation. 

PAKia 

Academy of Sciences, June 19. — M. Jawin in the chatr.-^ 
The following papers were read the reaction'Hnurent of 

tlie electric arc, by MM. Janrin and Maneuvrier. With a 
Gramme machine and an are between uneons) wboiia, or 
between some metal and carbon, there is a diftferenrial cutr^, 
by which a galvanometer is affected — terwoly wiiett cop^,Lrin<L 
or mercury is used ; little (and about equmly) with iesd^ iron, ana 
carbon : these latter show the greatest roaktance^ The auRr^ 
k' captained, not by a difference of reaistanee^ bat sa in- 
e^uty in the Inverse reactions of the arc in the twodirectioiifl. 
With a mercury arc, the differential current- wlw^.'Cfaangefl rthe 
working of the machine, oae syetem of currenta heiiig mreaiiy 
weakeim, while tbe oihergtows in atroiigth.-*0» the i^procsl 
dUpUoeme&ts of halogen substauees^ end) on the i»eeondan}i uom- 
pounds which them, by Mi Beith«lot,--*$epai«dO(n of 
mtsi, by M. tedoq de B^baudtttn.. He dcsoribea the sepaesutm 
from airconittm^ nmneanese^ dh Memiei premAed 

his ** On thc.MleroiAone, i^diopl^ 

—Total eclipse of the oun dbrerved at Soahag:(tJppiBr'%^), 


May 17 idvd timeh by M. ThidIom-^asim >iye0t i 
Oheenmtiona of M. Trdpied. He fiondsdea se foBowa : l^ke 
position of the green line of the corona coereapoods peactly with, 
that of Z474 (Kitchhoff). The relative intemmes of dark 
do not seem to be preserved in the spectrum of bright lines. 
There seesns to be a relation between the frequency of the spots 
and the str^ture of the corona. There was ondouhttfffly nn 
increase of intensity of abaorptitm lines in the group B, on the 
moon's contour ; but the author cannot cQnfldenily infer a luuar 
atmosphere.— Same subject, by M, Pinseux. — I'hc President, on 
a proposal by M. ]>umas, asked the Astronomical and Naviga- 
tion Sections to prepare a programme of observation for tlm sidar 
eclifHe in 18S3.— -A letter from M. Ferry announced the opening 
of the Volta competition for a secondperiod of five years.— On 
a linear equation, by M, Darboux. The displacements through 
small dilatation op condensatioas produced in any inde- 
fluite homogeneous and i>totroplc medium, are calculable like 
a Newtonian attraction, l)y M. Bouasinesq. — On the determina- 
tion of carbonic acid in the air at Cape Horn, by MM. MUntS 
and Aubin. They describe apparatus for their roethofl, fur- 
nUhed to Dr. Hyades, who has been familiarised with 
its use,— On the products of distillation of colopliany, by 
M. Kenard.— On microzymas as cause of the decomposi- 
tion of oxygenated water, by the tissues of animals and 
plants by M. B^chemp. He shows that the microzymaa 
of different organs and tissues show unequal energy in action on 
oxygenated water. Numerical results arc given in a table. The 
microzymss of the lung have the greatest activity ; it it> as great 
at first aa that of bi oxide of manganese, but soon diminivlies. 
Microzymoa of the blood and the liver rank next, — On various 
properties of hydrocyanic acid, by M. Braine. Tbe bodies of 
animals poisoned with the acid remained in good pre ervati m 
after a year, though sometimes exposed to 38^ C. Preserved in 
closed vessels, thry lore the smell of the acid, and acquire that 
offormiate of ammonia, wbiok is found.iti the serous liquid. To 
embalm with the acid, a little of some substance which aUorbs 
water while hardening (chloride of rinc), should be introduced 
after the acid. — Chemical compos^ion. of different layers of a 
lava current of Etna, by M. Riociardi. There is wore seaqui- 
oxide of iron in the parts in contact with aqueous vapour and 
atmospheric air.— lithological determination of the meteorite of 
Estherville, Emmet County, Iowa (May 10, 1879), by M. 
Meunier. — On the branchia and ctrculatoTy appamtua of Ciona 
wfeiHmlfst by M. Roule. — Comparison of alkaline chlorides as 
regards toxical power or aJinimum fatal dose, by M, Richet. 
These experiments, with chlorides of lithium, sodium, potassium, 
rubidium, and casium, w'cre on guinea-pigs, and by injection 
under the skin. There seems to be no relation betw een atomic 
weight and toxical power. — M. Neujean, in a note, proposed 
manufacture of manures from the basic scorise (Containing lo to 
15 per cent, of phosphoric acid) from Bessemer retorts, Martin 
furnaces, and others. 
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CMmORE^S MATHEMATICAL PAPERS 

Ma^mafical Pt^ers, By W 311 i&ni Kingdon Gifford. 
Edited by Robert Tucker, with an Introduaion by H. J. 
Stephen Smith. (London ; Macmillan and Co., 1S82.) 
M&th^matical Fragments; being Facsimiles 0/ his Un- 
finished Papers Relating ie the Theory of Graphs. By 
the late W. K. Clifford. (London : Macmillan and 
Co., r88i.) 

O N LY those who wander much through the aridities 
of modern English mathematical text-books, whose 
doty compels them daily to read such literature, and who | 
know 

** The mibpent tytne, the service vaine, 

Whilk to coasidder is aoe pane,” 

can understand the pleasure of reviewing a book like 
Clifford's Papers. Here there is no occasion to yawn 
over page after page of commonplace, to mark with 
wonder the hundredth iteration of an ill-founded infer- 
ence, to trace with languid amusement the method and 
arrangement of our ancestors, nay, the hereditary dots 
and da^es decrepid in the fourth generation. On the 
contrary, the novelty and variety alike of subject and of 
treatment is almost confusing, every page shadows forth 
some new idea, every line is informed with the personality 
and with the genius of its author. 

Clifford was one of the bright spirits, all too few in 
number, who, in a generation, whose educational system 
is devoted to the encouragement of mediocrity and the 
cultivation of sciolism, saved the English school from the 
reproach of inability to follow their leaders. He was one of 
the select few who sat at the feet of Cayley and Sylvester, 
and shared their genius. When we compare him with the 
former of his great masters, he appears at first to want 
the steadfast purpose and rugged strength of our mathe- 
matical giant The extreme, almost boyish vivacity of 
his style, and the refined elegance and studied variety of 
his methods give an impression of this kind which a 
nearer acquaintance with his work speedily dispels. 
Apart from his great originality, this elegance, popularity 
in the best sense, of style gave Clifford a specially im- 
portant place among the leaders of the English School of 
Mathematicians, a place which there seems to be none 
left to fill. It was by bis assistance that many were led 
to scale the almost inaccessible heights on which stand 
fte structures of modem mathematics. 

In some respects tJbe ej^uberant philosophy of his 
popular works, especially his lectures, in which the more 
striking conclusions of modem mathematical science 
were presented to the uninitiated, must have harmed his 
reputation for solidity of thought* We arc also inclined 
to doubt whether some of the eathusiastic non-matbe- 
nwtioM souls that thought tiiey had assimilated his 
really after all rose io the conception of 
spaoeof uniform poaitivo curvature, in 
vdtto the prOldm is scjved 

. ’ '^Ehisr detn^s su Heriteh.eiibir 

V , ; ; : 
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those who have in the first place painfully exercised their 
pinions in less ambitious journeys. Still these lectures of 
Clifford did good service in drawing the attention of the 
rising generation to the revolution that is taking glace ih 
the very elements of exact science. If every physical 
discovery of permanent or passing importance is to have 
its day in the drawing-room and the lecture-hall, why 
should the trumpet of mathematical progress not be 
blown occasionally in the streets of Gath and Ascalon ? 
If too many be called in this way, some few may still be 
chosen. To these few the volume of Mathematical Papers 
will furnish the best help available in the English language 
to enable them to follow their calling. To our mind the 
popular lectures are cut too much after the passing fashion 
of the present day ; and we should be surprised if the 
maj ority of those best qualified to judge of Gifford's work 
did not agi*ee with us that it will be on the present volume 
that bis future fame will rest. In cur poor judgment there 
is ample fou ndation. 

It would scarcely be proper here to criticise the papers 
in detail, with the view of pointing out the exact amount 
of originality in each. Besides, even if the reviewer felt 
more confident of his judgment in such a matter, the task 
were a needless one, for it has been done already, in the 
admirable introduction, by an authority to whom every 
English mathematician will at once bow. 

The Papers have a somewhat fragmentary aspect. This 
is due in part to the immense range of Clifford's mathe- 
matical sympathy, which led him to write on a great 
variety of subjects ; but mainly to the fact that many of 
the papers are actually unfinished, some of the most im- 
portant being indeed mere sketches, Gifford seems to 
have cared, comparatively speaking, but little for the 
mere mathematical Art; his interest was reserved mainly 
for methods and principles. Accordingly we find him 
much occupied with new and far-reaching theories ; and 
many of the memoirs in this volume are merely the out- 
lines of vast schemes of work, which life and leisure were 
denied him to accomplish. 

Besides advances in the Theory of Algebraie Integrals, 
the development of Projective Geometry, and the enor- 
mous extension of analysis that is included under the title 
of Higher Algebra, two great generalisations have marked 
the progress of modem mathematical science. The first 
of these is the extension of the axioms of geometry, 
which originated with Gauss, Bolyai, and Lobatschewsky^ 
and was perfected by Riemann, and the theory of an 
«-fold manifoldness (Mannigfaltigkdtslehre) of which tri- 
dimensional geometry in this extended sense is only a 
particular case, Euclidian geometry a more particular 
case still. The second consists in a somewhat similar 
extension of the Axioms, or more strictly speaking, of the 
Laws of Operation, of Algebra, began independently by 
Hamilton and Grassmann, and resulting in the first 
instance in tbe Q^i^tefnions of the one and the Ausdeh- 
nungslehre of the briier. Both these generalisations 
have been progressive, and both appear to be pregnant 
with mighty the future. Clifford seixed upon 

them with the ipathict of genius. They pervade and 
colour the wholh ^ his work, and the student who wishes 
clearly to undterett^d the tendency of much that he has 
done must begin by tittaM^g some mastery over thise 
fundamental hpveiffes. Great assistance will be obtained 
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froth the elementary exposition of them given by Prof. 
Smith in his introduction to tl^c Papers, pp. xl ct seqq. 
We should like, however, if we might venture to differ 
from so great an authority, to take exception to his defini- 
tkin by means of the notion of planencss^ and to 

the introduction of the idea and the word curvature into 
an elementary exposition of the properties of space. This 
seems at best an explanation of the less by the more diffi- 
cult ; and, after all, the use in this case of the word curva- 
ture is of questionable propriety (although sanctioned by 
the highest authority), inasmuch as it suggests not only 
true but also false analogies. It is very well in the hands 
of a mathematician, to whom it suggests merely that a 
certain common apparatus of mathematical formulae is 
appli enable to a particular class of manifold ness and to a 
particular kind of surface ; but to the mathematically 
untrained or half-trained reader the word suggests the 
paradox that portions of space on the two sides of a plane 
in elliptic space both are and arc not congruent. Much 
harm has, we are persuaded, been done by this unfor/ 
tunate usage of words. A similar piece of mystery making 
has been practised with //-dimensional space; the language 
of mathematicians concerning which has been retailed to 
ordinary simple-minded people as if it had the literal 
sense they naturally attach to it. 

Clifford’s papers on the geometry of hyper- space began 
with his translation of Kiemann^s famous HabilitationS' 
schrift on the hypotheses which lie at the basis of geo- 
metry, He establishes a close connection between the 
generalised geometry and the generalised algebra in the 
Preliminary Sketch of Biquaternions, to our mind one of 
the ablest of his papers. He farther develops the subject 
in the memoirs ** On the Motion of a Solid in Elliptic 
Space,” “ On the Theory of Screws in a Space of Con- 
stant Positive Curvature/* On the Free Motion under 
no forces of a Rigid System in an //-fold Homaloid.'^ 
The kinematic of elliptic space as giyen by Clifford, and 
developed quite recently by Dr. Ball, forms one of the 
most elegant and attractive of modern geometrical theories. 
The starting point may be said to be the finding of the 
analogue in elliptic space to Euclid’s parallel. In the 
modern geometrical sense a parallel (/ e. a line intersect- 
ing another at an infinite distance) cannot of course 
exist in elliptic space except as an imaginary line. If, 
however, we define a parallel as the straight equidis- 
tant from a given straight line, then through every 
point in space two parallels (a right a nd a left parallel 
as Clifford calls them) can be drawn to a given 
straight line. This appears at once by drawing at the 
given point a tangent plane to the equidistant surface of 
the given straight line, which it will be remembered is, 
in elliptic space, an anticlastic surface of revolution of the 
second degree, every tone of which is congruent with 
every other of the same breadth. This tangent plane 
ttfOCts, the surface in two rectilinear generators, which 
intersect at the given point and have the property of equi- 
distance from the given line, Parallels in this sense are 
of course imaghiary in hypet'bolie space, Euclid’s paraUel 
being the tmnsition case for parallels in both senses. It ^ 
seems a pity that a new word has not been used for this j 
species of parallel 

It follows at once by synthetic reasoning of the simplest 
kind (in which we may in fact dispense with the aid of , 


biquatemions or analytical aid of any kind) that alntost 
all the properties of Euclidian parallels and parall^ 
grams have their counterpart in the theoiy of CHfford*$ 
parallels, due attention being paid to the distinctiOQ df 
right and left. It is shown that a motion of a rigid body 
is possible in elliptic space such that every point moves in a 
right parallel, or every point in a left paradlcl, to a given 
straight line. A motion of the first kind is called a light 
vector, a motion of the second kind a left vector. The 
composition of two right vectors gives a right vector, and 
two left vectois a left vector ; whereas the composition Of 
a right vector with a left vector gives the most general 
motion of a rigid body, which Clifford calls a motor. It 
was to represent the ratio of two such displacements that 
Clifford invented Ids Biquaternion. Translation, strictly 
analogous to that in Euclidian space, i,e. rotation about 
the line at infinity does not exist in elliptic space. We 
may, of course, cause a body so to move that every 
point of it remains equidistant from a given line, and 
tft the same initial plane with that line. Such a displace- 
ment is the same as a rotation about the polar of the 
given line, and is hence called by Clifford a Rotor. We 
have then the fundamental proposition, that every motor 
can tc represented in an infinite number of ways as the sum 
of two rotors, but uniquely as the sum of two rotors whose 
axes are polar conjugates. It is the abolition of the line 
at infinity, whereby duality is made perfect, that gives the 
peculiar completeness and elegance to the properties of 
elliptic space, and fit it to be the paradise of geometers, 
where no proposition needs to wander disconsolate, bereft 
of its reciprocal. 

To the second great branch of mathematical theory 
above alluded to, Clifford made exceedingly important 
contributions in his memoirs on the Applications of 
Grassmann’s Extensive Algebra," and **On the Qasstfi- 
cation of Geometric Algebras," Following, to some 
extent, in the footsteps of B, Peirce, whose epoch-making 
memoir has been given to the public at last in the 
American Journal of Mathematics for the current year/ 
Clifford treats the subject with an incisive vigour all his 
own. The point of view (indicated by the or A geometric) 
is no doubt limited, just as Peirce’s is in another way; 
and there may be some doubt, as yet, as to the exact 
nature of the foundations upon which the reasoning 
rests. There is a lingering trace of the old sophistry in 
Peirce’ % work, here and there, at least so it appears to 
us ; a reliance still upon ideas a priori^ and a reluctance 
to abandon the restrictions imposed upon algebra by its 
arithmetical origin. Yet there can be no question as to 
the great value of the results already obtained and the 
immense extension of the mathematical horizoii thereby 
effected. Already the attention of mathematical workers 
has been powerfully drawn to the matter, and therie h 
hope that ere long another great theory equal in im* 
pottance to the Mannigfaltigkeitslehre will drive its roots 
through the mathematical soil 

We have dwelt on two of the subjects touched upon in 
the “ Papers,” because they seetn to us to be of the 1 
greatest immediate importance, antt to show OlShtti 
his best as an original mathemat^Ciauu But it 
he supposed that there is nb food for ’the s^tid‘1 - 
matheraatical in this yolupEie.^ : 
of these papers but is fuU of az^ ed^iqalib^ c^ 
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W Om> most hjgfaly educated reader. The charming sim- 
of their style, the omission of everything like | 
sii]>erftuou6 detail, and the great variety and importance | 
of the subjects treated, will make the tM)ok an indispen- 
sable va4e mecum for the tyro in pure mathematics. We 
think with regret of the infinite use it would have been to 
us in our learning years ; from it we could have gathered, 
easily and pleasantly, in the pliant hours of youthful 
leisure, what we are now constrained to glean, in the 
intervals of ordinary drudgery, from partial treatises, and 
articles in foreign periodicals often the driest of the dry. 

We must not conclude this notice without alluding 10 
the appendix to the volume of papers, the most important 
parts of which are the fragment of a treatise called ** The 
Algebraic Introduction to Elliptic Functions/* the Notes 
of Clifford’s Mathematical Lectures, and the problems 
and solutions contributed to the Educational Times, 
The fragment on elliptic functions, which deals with the 
Theta functions, has great value, as it gives a treatment 
of the subject not to be found in any English text-book. 
The 100101*6 notes will be most useful to such teachers of 
mathematics as are sufficiently alive to the need of some 
modification of our traditional methods to take advantage 
of them. They remind us of the irreparable loss we have 
sustained by Clifford's early death of a doughty champion 
in the reformation of our degenerate system of mathe- 
matical education, which strangles the youthful mathe- 
matician ere he is born. It is, perhaps, too much to 
expect that the veteran chiefs of mathematical science 
should enter into the work of the drill-sergeant of mathe- 
matical recruits. They cannot be asked to devote their 
time to the petty work of reorganising the teaching of 
geometry and algebra in our schools and colleges. The 
more reason that we should mourn the departure of one 
who was able to take his place with the gods immortal, 
and yet disdained not to mingle with us mortals in the 
dtiaty fray of the Trojan Plain. 

The handsome folio of lithographed manuscripts re- 
lating to the Theory of Graphs, forms one more monu- 
ment of Clifford's genius, and affords us one more reason 
to lament our loss. Fully as we appreciate what be has 
actually done for us, and much as we arc grateful for it, 
we cordially sympathise with the feeling that prompted 
the editor of the papers to put on the title-page the saying 
of Newton concerning Cotes ; “ If he had lived, we might 
have known something ; ” for, if we measure Clifford’s 
promise by his actual performance, we see that he 
certainly died before hSs work was well begun. 

G. Chkystal 
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JViHtSrs Abroad, Sothe Information respecting Places 
^sited by the Author pn account of his own Health. 
Intended for the use of Irivatids. By R. H. Otter, 
MkA. Sva, pp. 23b. (London i John Murray, 1882.) 


Tw placed visited by the author are Australia, inciudins 
MWbmurne, Sydney, Queenskud, and the Riverina, Tas 
Algtors, Egypt, Caj^ of Good Wobe> and Davos 
* pteces in the order ii 

^ vrittwi in an aaey mdahie style 

aira olilect la amixig is to give luvaijids an tdei 
rieat jtiuM % to health iaaoit8,tlw 

may eapett^ the loathe 




they must be prepared for, and the occupations and 
amusements which the several places afford. He has 
kept this object constantly before him, and has conse- 
quently produced a book which, notwithstanding its 
moderate size, clear, large type, and easy style, yet con-' 
tains a great quantity of solid information which is quite 
trustworthy as far as it goes. From the nature of the 
work, embodying as it does the author’s personal ex- 
perience only, it is not complete, and might possibly 
mislead invalids who decided to follow the author without 
reference to the exact condition of their own lungs. For 
example, the author prefers the route to Egypt by the 
P. and O. steamers, and for many persons this may be 
excellent, but it involves a passage through the Bay of 
Biscay, with the possibility of rough weather, which to 
many invalids might be exceedingly dangerous. He has 
done good service to invalids by warning them of the 
necessity for warm clothing everywhere, bm he speaks of 
throwing his coat on his bed as an additional covering, 
and so appears not to have had with him that greatest 
of all comforts to an invalid, an eider down c^uilt, 
which keeps him warm in bed, sofa, or chair, and 
when packed in a waterproof cover, is easily carried 
and serves at need for a pillow or footstool. In his 
remarks on Davos, the author observes, that through 
w'ant of knowledge of the kind of cases for which the 
climate is suitable, many persons are sent there who 
would be much better elsewhere, and makes a most sen- 
sible suggestion that the authorities of Brornpton Hospital 
should send thither a certain number of test cases. 
Proper accommodation and medical attendance would 
have to be provided for them, but the expense would not 
be very great, and might be met by special subscriptions 
for the purpose, while ‘‘the benefit to many of the suf- 
ferers and to the w'orld at large might be incalculable.” 
The origin of tubercle from germs, which has recently 
received such confirmation from Koch’s experiments, as 
well as tlie increasing probability that under certain con- 
ditions these germs may be inoculated, afford a hope that 
consumption may ere long be brought, like typhoid fever, 
into tlie category of preventible diseases. But even after 
its causation is known as well as that of typhoid, cases 
will continue to occur from ignorance, stupiaity, or negli- 
gence ; but we may trust that it will no longer be the 
awful scourge w’hich it is at present. To those who suffer 
from it, and who require to winter abroad, the present 
work will be a useful adviser and companion, and we 
would also strongly recommend its perusal to medical men 
who are personally unacquainted with the health-resorts 
to which they recommend their patients, 

A Sequel to the First Six Books of ike Elements of 

Euclid, By John Casey, LL.D., F.R.S. (Dublin: 

Hodges, 1882.) 

This handy book has deservedly soon reached a second 
edition. In this way it will be seen that it hag met a 
want. “ The principles of modern geometry contained in 
the work are, in the present state of science, indispensable 
in Pure and Applied Mathematics and in Mathematical 
Physics ; and it is important that the student should 
become early acquainted with them.*’ The author appears 
to have thoroughly revised the text, and he has added 
many notes of interest, a few figures, we believe, and 
sever|ri problems ; the enunciations occupy more space ; 
that is, such terms aa parallelogram are given in full, 
insteadr of being symbolicaJJy represented ; but in the 
deitionstrations the sjmibols are retained. An index has 
been added at the, dnd* 

We have noteiE^a.few errata ; in the list of errata, for 
4md74; p. 39,1 should be “AC/' as In 

first edition; on 95, 157, the names of Sir W; 
Thomson awd M, Mmshtim are incoitectly printed ; 
p. lit), the rerettnee to Educ^ational Times be to 

the reprint " from that journal ; but these arc very alight 
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slips. We recommend Dr. Casey’s book with increased 
confidence for use in the higher forms of our schools. 

// Tfih/ofWt il Mkmtfmto^ la Bussola^ htrumenti Rivetatori 
delie variaelont atmo^erlcAe, Di A, V. G. Mocentgo. 
13X pp. (Vicensa, 1682.) 

This little work deals with the physics of the earth as 
revealed by the telephone, the microphone, and the com- 
pass. Amongst the subjects dealt with are the ^rturba' 
tions of the earth's magnetism, atmospheric electricity^ 
earth-currents, particularly in relation to their study by 
the aid of the telephone, and seismological movements of 
the earth's crust as revealed by the microphone. For the 
study of the latter class of phenomena the author has 
devised an earihquake-pendulum-microphone. In this 
instrument one piece of carbon is hung by a long wire 
vertically above another attached to a rigid frame, the 
upper carbon resting with very light pressure against the 
approximately fiat top of the lower. Any disturbance of 
the verticality of the apparatus causes a variation in the 
contact, and gives rise to grating sounds in a receiving 
telephone. The author appears to attribute earth-cur- 
rents to the rotation of the magnetic mass of the earth ; 
and he proposes to utilise them for working telephones in 
regular fashion. A large part of the book is taken up 
with correspondence between the author and Signor de 
Rossi. S. P. T. 


LETTERS TO THE EDITOR 

( The Bdiler dees not hold himself respontikU for opinions expressed 
hy kis correspondents. Neither can he undertake to return^ 
or to correspond toUh the writers of rejected manuscripts. 
No notice is taken of atsonymaus communications, 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to ensure the appearance rvm 
of communicaHons containing interesting and navel /acts.] 

An Obeervatocy for Auroree 

f^Ai l^honneur de vous nnnoneer que, dans le conrs de I'antomne 
ITTochain, j'ai llntenliion de faire proposer tu gouvememeat 
aorv^gien la creation d’un 6taMiuenMat ayant pour but I'mvesti- 
gaii'tui et I'ohservation de Taurore boreale et dcs autres idi^o- 
laenes du magnetisme terrestre. 

£n me permettant, M. r£diteiir, de voas coaununiquor ce 
projet pour vouk en demaader votre avia j’indiquerai en pen de 
mots leu motifs qui m’ont potii k chercher la realisation de cette 
nouveUe encore sous bicn dcs rapports. 

la th^orie du magnetisme terrestre est ua des probl^mes qui 
prifsentent k h science naturelle moderne les plus fortes 
demand es d'etre examines, tsi la science n'a pu r^soudre, jusqu'i 
pr<ij{ent, qu'unc petite par tie defi nonibreux problimcs noues k ce 
terrain de recherche— pour taut, i chaque progr^s elle a pu 
pronver, de plus cn plus ekirement, lYnorme importance des 
pWnomenes du magnetisme terrestre pour les relations physiques 
d-fr la torre. Par la d^ouverte de la connexion existant entre ces 
ph^Dom^nes et des ^vt^neinento aur la surface du soleil, la ques- 
tion a gagne une portde cosmiqtte. 

n sera inutile, M. TEcliteur, de vous rappeler le grand et 
important r 61 e jout^ dans toute la vie physique de la terre par 
les forces du magndtisme terrestre, par leur ^tat chaugeant et 
par leurs p<iriodes, soit qu'elles $e prtSsentent dans le jeu dtijg- 
matique de U Imniere iH>laire, aoit qu'clles sc prononpsht dans 
les mouvements changentits de raiguUle aimant^e, ou psw leur 
ipfiuence sur le rtl'seau tcl^graphique de pays entiers. 

Auoun mys en Europe, peut-Stre raeme pas sur toute la terre, 
n'ofiire i Vinvostigation de ces ph^nom^nes des con^tidns si 
fii\'orabletii que la Norvtge, Ayoat une (ftendut de pesque dooo 
fcOoniitresi “du SSme au yime® N,— elle s'dtend plus loin Vers 
le Iford qu’auctm autre pays habittL Elle est plus rapprockfe 
du foyer dtts perturbations moguetiques, qu'otumne autre paitie 
du cotdintateumpdan* ha zone maximalede i'auro» bordale 
traverse la partio Nord «t JNor<i--Ouest du pays. Vn fimm 
contiuu de fils tdldfi^blqm s^'dteud de eon oxtr^td bTord d 
oelleduSud. Lesl&estd{£j>h<:ui^uC8deDmnlbeun«td«Ji^ 
sent celles de toute » terror qbi sout le plus rapfwzicbdeada, |2le, 


A aucun autre pays ne s'adresse doao plus directiUjifhnt la 
demande de prendre Vinitiative Ireigique de I'investigation des 
myst^ies da niagadtiiiuie terrestre. 

Ayant reootmu ees nonxbreux avantages^ «i ni^ig^ jaaqu’li 
present, j'ai pendant ces demilres aan^es, d^ei»bepreodre« 
de ma propre initiative* et avec les ressourcea d'un seal Indiviidu, 
nne partie de la grande oeuvre qui nous reste encore but ee ter- 
rain relativement si peu ejqdottd. Dans Tautomne de 1876 ie 
fis, pour la premia foki repandre dans toutes les parties de la 
Norv^ge rinvitation ^ contribuer (Actes dela socufte des scienoes 
de Christiania, I880, No. 6) S39 observations de 154 aarores 
prises de Sept, 1878 — Avril 1879 de 13a stations, priivcipalement 
en Norv< 5 ge. 

Ce rduultat me mit k m^me de prouver, que I’anrortt bordale 
est un phdnomdne beaucoup pins frequent, mrme hors deatidgionB 
polaires, qu'un ne I’a suppose jusqu '4 prdaeat, et que, dans un 
territoire comme celui de la Norvdge, il u'en manque presque 
jamais, tndme dana une annde de minimum. 

A compter de oe modeste ddbut, rentreprise s'est ddveloppde 
bien rapidement ; non settlement la Sutde et le 'Dane^rk, la 
Finlanae, rAngleterre, le Greenland et I’lalande sent aujourd'hui 
comprises dans le ribeau d’ohKervation. I.e travail comple- 
mentaire it Tigard des observations de Tbiver de 1879-80, 
quoique fini depuis longtemps, n'a pas encore public ; cette 
serie est bien plus eonsidi^Dle et plus complete que oelle du 
premier hiver, et contient 1600 observations de 249 aurores 
bor^ales prlses de 357 statimis, Le materiel de I'hiver de 188O' 
81 eat bien plus ridie encore que celae de rhiver pasa^ ; U con- 
tient jusqu’i 5200 observations d'environ 300 aurores Isor^les, 
prises de 675 stations. Le r^auUat dc I’hiver de 1881-82 sera 
probablement encore phis vaste ; je suis cn correspondance, dans 
ce moment avec 1000-1300 obsmvateurs dans tous les pays de 
I’Europe septentrionale. 

Comme supplement I ces observations des aurores bordales je 
snis parvenu a faire noter, k ca. 50 stations t^kgraphiques, 
suddoises et norvdgtennes, toutes les perturbations ayant lieu 
dans les fils, avec indication de I’heure, dc la force, de la direc- 
tion etc. 11 rdsulte de ce travail uu material aoisl vaste, aussi 
^tonnant que celui des observations des aurores bordalls, les 
perturbations tckgraphiques sc montrant aussi frequeutes que 
les aurores cllea»m 4 aies, et presqu’mcun jour ne passe en 
Norvege, que les lignes a'dprouvent une perturbation qnelconque, 
D^s que jaursi re^u les observations d’une ann^ entibre* je 
pourrai les publier et lea faire accompagner d’un atlas, moutraut 
carto-gra|duquement les perturbations t^ldgnj)hiques de dxaque 
jooi', les aurores bordales et les oragea observes le mfime jmir, 
avec indication de I’heure et de fendxoit^ ainsi que la qnaorit^ 
de Ullages le soir sur tout le terrain d’observatioa. 

J’ai rdussi k constroire nn appareil qui, mis en communication 
avec un fil t^ldgraphique, note grapbiquement tons les ooumtits 
perturbateurs ^ou rhenre, la foree et la diredum. Ce etido- 
graphe sera bientdt mis en commnnlealion chaque nuU avec une 
Upe t(il(‘graphique (direction N, — ^S,, longueur de oa 1409 
kUomMres) qui n’eat pas employee pendant la nuit pour le 
service t^l^aphlque ; pendant la joumde U sera nfis ea eornmu- 
nication avec une Ugne t^llphoaiqne tp^oiale, 

A ebt^ de cette activity, j'ai rendu compte des nhmltafs 
gagm^s dans plusicurs traitCs qui sont, on publics ou en ^tat da 
preparation. Sans compter les ouvrages ddja oitds, j'al pu 
contribuer, d’apr^ des obeervations prises en OroenJand, k 
Texplicatiou des ptfriodes joumali^res, annuelles et odles d’oxuce 
ans de Taurore Wdale (voir **Sur les p^riodes de Panrore 
boreale” — extroit de I’annuaire 1880 de I’instltut mlt^rc^lqUe 
danois). Dans uu traitd qui sera publk dans les aetea de la 
fioci^t(^ des sciences de Christiania, yai discutu^ la p^riode 
dant du clair de la lone; dans Archiv for Mathexaal^ dg 
Naturvidenskab t88i " j’ai pubiid une monographic atiaea 
dc raurorc boreale du 17 mars l88o. Je prepare Ud 
catalogue de toutes les aurores bor^^tdes obierviM en , 

depuis la p<$riode la pins' vecaKe jusquta nos. temper 
travail pr^paratoire est ptesque.fini 
Je |jeux encore ajouter que je ptBseml rhiver ttrodhaiA,(S#‘' 
temhre-rAvrllj k Kantokrfao dons le Ptekfk (69* t'M, 

21® o' long, E. P,) tomir y faire* en conrnmn dvce/k ,|ldl^ 
potairc oorvf^ieime B<««dcop, alMe 
vpte le Kord, des obscnacdohs aitftodt k P^gaard dit'k 
de I'eofore ^bordok. 

Quoique j'aie trotted lout af 
ksfottversimate «t Ih 
du Nord, il est dviden^ quW D 
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dc^it inir ptw ^puiirer lei forces d'an seut homaie» surtout 
OouEjOike Je suis obli^^ de votter la plus grande partie de mon 
temps uiie acttvite dilT^rente. 11 eat ^^alement clairi ou’une 
eotrepii&e, n’ayant pour appni que I'inittative individuelle, ne 
pM etre poursuivie avec autant dVxactitodc et de perfection) 
sur une institution pubUque, II me setnble, enfiD, 
que C6» uechercKes sotit d^uue telle importance) qu’il est ^d^rer, 
qu^^es loient coutinudes el dnergiquement ct sur une ^chelle si 
complete que tiossible. Cela be le fairC) scion mon aviS) 
que par la crwtion, par lYtat, d’un ^tabli»seiueut sp(k:ial pour 
ces recherches, l.es principes sur lesqnels je voudrais voir base 
nn tel les voici i 

(<*) L’mititut ^cra dtabli it Drontbeim (63®a7'3at. N., 8* 5' 
long. E.P.)) endroit k pen pres centi^ dans le pays et mis ett 
vive communication avee Petranger par del bateaux-it-vapeur et 
del chemin-de-fer. Situe k 30*^ S. KciUemaat du cercle polairei 
J1 eit rapproche de la sone le plus active des forces dn 
magnetic me terro^tre, ce qui^ ontre am res oboscs, cst ausai prouvd 
par le fait cjuC) peu^nt Vhiver de 1880-Si, non tuoini dc 62 
aurores l>orcnlefl out observe par un de mes obKcrvateurs, 
et que les perturbations t^l^mipbiquesy sont auiisi tri:S'fr^quentc8; 
da^ la periode I Julliet ITOI-3O1 Avril i88z on en a comptd a 
pas moiiis de isa jours {plufi de dont une partie in'vigni* 

nante provenant des orages. 

[if) 11 sera const ruil ]^our I’institut) snr tin emplacement & 
I'horizon librc, un edifice special, situe dc mariicre j’t nc pas ^tre 
g6ne par la arlificicUe. Sans compter Vapparicment du 

direcleur, 1* edifice doit contenir une salle de travail, dc^ cabinets 
pour les instrunient-, une tour, contenant une chambre k vue 
libte dans tmis Ics sens et une platcformc. 

(t) L’inititut tacit era de devonir le point centi al dcs observa- 
tions des aurorcs borcales cn Europe. Tout en faisant lui-m^me 
toutes left observations possibles, il veillcm sur la regularity dcs 
observations daufi toute I’Europe scpientrionale, dans ITslandc 
et dam le Groenland, il en ebargera lesnavircs navigant les mera 
arctiques c^c. 

(ii) L^institttt sc fera egalcment le centre des observations des 
perturbations t<flegrapbiqncs, recuci dc toutes les lignes tciy- 
graphiques de Norv^ge et de Suiide. Le rheographe cite' plus- 
baut sera employ^ k dcs observations nocturnes sur une ligne 
longue, Dc scmblables recbcrches teront faites k I'aido dcs 
ligncB tyiephoniques de Drontheim. 

(/) Sam compter les ftpectroscopes, les tbyodolites pour lei 
aurorei etc., I'instiiut rera pourvu d^me serie d’instruments de 
variation, k I'actton spontanefe, places dans un pavilion 
partiouKer. 

(/) Llnttitut publie tons les ans les observations recueiHles et 
ebtftsiflyes par lui, ainsi que leurs rysultata. 

Je suifi persuiwiy quVn observatotre, haad sur ces principes, 
pourw-fciidrc d’importants services A la science, ct j’cj^pyro que 
la rdalisifttion de cette idbe sera accueillie avec joie par Ic moime 
soientUique. 

J'adrme cette comtmmicatiou A voos, M. TEditeur, et k 
d'otttres autoritds reconnoessur ce terrain de la science, pour que 
cette question soit soumise A votre jugement. Je vou; prie de 
vouJoir bien me communiqtier votre opinion sur les nitrites d^un 
tel iufStrtut, afm que le ^loids de votre nom me ^erve d’appui dans 
mea efhn^ pour In rdal/iiation de mon projet^si toutefois Ibdye 
g^e votre approbation, ce dont je rte doute pas. Si vous y 
ajouties encore )a bontc dc formulcr des propositions eventuellcs 
et des coitiedH pour I’orpnisation dc Klnstltut, pour son plan dc 
imvstll etci, je vems seraTs ygajemeut trAs recorniaissaot. 

Bwts Tespoir d'etre bonor^ d'Unc promptc rdponse, qui pourra 
con^e dans quelqtrc langue que vous devies dwirer, j’ai 
rhormeur, M, TEditeur de vous prier d^agreer rexprcs, 4 on de 
mas sontimeuts les plus distiogt>f$i, 

Burgeu tuti Norvege, Juin Sopbos XaoMWOLT 


Hydrophobia and ftnaka^bite 

It has been the fosbion of late. In newspaper and other com- 
mentariw on Ibc numerotus CxpetiP^ents In search of an antidote 
tSL ttmv atbraaing gwial notice In 

ufflillMMll# 'ThalVfl 



and difttlnction, dismissing all rhodomontade involving such 
terms as ferments” and “active principles," “gerniF/’ and 
“vibrioncs” — expressions which are very convenient to make 
use of as signifying an un/:nori/n but which, in 

Uicir literal meaning, indicate definite actualities, the existence 
of which baa certainly never been shown by tangible demo»9tra- 
tion in the j)reseat instances ? Hydrophobia blood-poison- 
ing by a venomous anake^biie are alike, then, in being produced 
by an animal poison, oontmonly conveyed by the living animal ; 
In being of intense virulence, acconipaDied by many parallel 
symptoms denoting violent; constitutional disturbance, and great 
prostration of the vital powers ; and, in some eases, in leaving 
certain post-mortem lesions which ore identicah Hut there ait 
likeness ceases ; and even without eoniideritig the grand 
differences which exist between them, liowever viewed, I 
think we shall 6nd these items of resemblance when ana- 
lysed a very insufficient foundation for the thecay of the pro- 
bability of a common antidote. To begin with, the poison in 
one is a natural secretion, provided for the dixtincl physiological 
purpose of enabling the rep^tile to secure its prey ; in the other, a 
new and morbid prtxluct generated hy diaea^se in a seeretiou 
naturally innoxious — whether by chemical decomposition or by 
the formation of new compounds from materials pre-existent 
there or from others specisuly eliminated from the blood, we 
cannot say. For it is to be observed that neither the microscope 
nor chemical ejamination has afforded ns any clue to the mys- 
terious ingredient which constitutes the toxsemic property of 
tlicse fluids as yet. Then, in the second place, as to the acute- 
ness of the symptoms of vital disturbance ; neither the symptoms 
themselves nor their K verity arc ^pcci^IC to these affections, but 
arc such as might be produced by any grave interference with 
the relation of tissues or function— a deadly mineral or vegetable 
poison, the rapid course of a zymotic disorder, violent concus- 
sion, or the rupture of an internal organ. Lastly, the occasional 
identity of the appearances after death from snakc-bitc with 
those w’hich are constant in hydrophobia (notably those observed 
in the spinal cord) are Utile to be relied upon, partly on account 
of their comparative infrequency, and j)artly because they are 
not in themfielves primary evidences of the introduction of the 
poison, but Urtiaiy to it— secondary to the effects which result 
from the action of the altered blood and its new and vital 
function on other tip sues. One is compelled to 'attribute such 
phenomena to something more than passive contamination (as 
the idea giving rii»e to .■'Ome recent experiments would seem to 
be), and to recogniffC a defined potential agency in the new 
formation. 

The fact that the hydrophobic poison is located, and under- 
goes a period of mcul)ation at the scat of the ori^nal wound, , 
even long after cicatrisation, and is not diffused in w^hat we 
vaguely call the “system," draws a broad line of separation- 
between the pathology of this disease and snake^poi'jontng,. 
and renders it perfectly unique in the category of ills knowm. 
to medical science. The constitutional symptoms never ap- 
pear in leas than three weeks after the bite, rarely un<ier six, 
and may be delayed for twelve months. Could there be a 
g-eater controst to the impetuosity of the changes sequent on 
inoculation with tlie poison of a serpent? Both the latter fluid 
and the saliva of a mad dog are incapable of producing their 
characteristic effects when absorbed through mucous membrane, 
but that ib a circumstance common to nwst animal vinises. 

There is a far greater similarity between the course of some of 
the rapidly fatal tropkal fevers and a snake-bite, than there is 
between that injury and hydrophobia. The inception of a mor- 
bific agent— though of what nature, or through what channel, is., 
uncertain ; the almost instant development of acute symptoms— 
for, if there is any period of latency, it must be a very bHef 
one *, the intense dutorganbationof the economy produced within 
a few hours ; the nearly inevitable termiuatloa in death— all 
suggest a comparbon which will not be thought strained or far- 
fetched by thofie who have witnessed the progress of these ap- 
palling dueates. My friend Dr. Fairbaim, of Rio 4 e Janeiro, 
who has probably seen more of yellow fever than any man 
alive, nnd who has eewatlnly met with greater success In his 
treatment of it than any otl^ physician whose expenenee has 
been placed record, aaUed my attention to thU reacmblanoe, 
with vdiich he had impressed, hving in a region whidi 

afforded plenty of oppSirlnhUles fbr observing both ; so mnOh «o, 
that he cxprcteed h conviction that many points of Identity of 
process and morbid AMfoiny v-o;\ld eventually be revealed. Hia 
fa^ words to mb ht parting werei “Now, mirtd— If you ever 
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dUeover tbe antidote for .snake-bltea, you'll have a cure for 
yellow jack 1” Arthur Stradung 

39, Woodford Roadf Watford, Herts 

The RainfaU of the Globe 

Ik reference to a paragraph in an article on the rainfall of the 

g lobe in NatiJ^re, voL xxvi. p, 206, Prof. Loomis states that 
le heaviest rainfall is met with in the ram^belt, which surrounds 
nearly the whole ^lobe lyin^ between tbe north-east and south- 
east trade-winds. 

Having^ been engaged in collecting records of rainfall at sea 
for some time back, 1 may take the opportunity of saying that I 
have received data enough to enable me to give an estimation of 
rates per attnum for this rain-belt. 

That for the Atlantic Ocean is calculated at 133*37 inches 
per annum, that for the Indian Ocean at 80*55 iuches per annum, 
that for the Austro-Ciiincse Seas at 107*96 tnehes j but none has 
yet been made out for tbe Pacific Ocean, owing to absence of 
observation altogether from that quarter. 

In physical atlases the rain-belt is continued across this ocean 
in the same latitudes os it is found to exist in the Atlantic and 
Indian Oceans, but as yet it is only conjectural, and it may prob- 
ably be found to cross in other spaces by direct observations 
taken at sea. The observance of rainfall on islands in the open 
oceans would appear to afford but imperfect means of judging of 
the rainfall at sea surrounding them. It is frequently found that 
they differ very materially, as at St. Helena, the island may be 
covered with mists, invisible, while the ship outside is sailing 
under a clear sky and fresh breeze. 

Tbe ocean rainfall, therefore, can only be made out by obser- 
vations on board ships, and these are not easy to get, and also 
take up a long time in effecting. W. f. Black 

Caledonian United Service Club, Edinburgh 


The Recent Unseasonable Weather 

Mr, ARCHfUALD's letter on this subject displays great ability, 
and is deserving of much attention by meteorologists. Nothing 
can be, I think, more interestiii^ and important than a proper 
interpretation of the meaning ot the facts of the weather of the 
late esdraordinary and contrasted seasons, Will you, therefore, 
allow me shortly to make a few remarks regarding the com- 
paiinon pointed out by Mr. Archibald as existing between the 
weather of India and that of North Europe. 

In the ** Report on the Meteorology of India,’* 1877, the 
reporter, referring to the Himalayan regions, says : ** I'here are 
two periods of cold, (i) when the snow is accumulating ; and (2) 
when it is dissolving ; and the first occurs in January and Feb- 
ruary, the latter in April and May.” Again, be says: “The 
conclusion appears to be very strong ihat during the early months 
of the year, one very impdrtant factor in determining the pe- 
culiar features of the season is, the amount of snowfall and of 
snow accumulation in the Himalayan regions during the winter.” 

For six years past I have observed the same thing hold 
rally in the north of Euroi)e, a cold winter being followed by a 
late spring and an ungenial summer, and vicf virsa. This I 
woum therefore he inclined to regard as a general law, The 
weather of June, how-ever, serves to indicate the difference be 
tween the meteorological condition.s of India and North Europe. 
It has been ungenial, I think, solely, on account of the excep- 
tional force and warmth of the winds of wiqter causing a vast 
detachment of the ice in the polar regions. This ice haa floated 
into lower latitudes— has come much nearer to us — and has 
produced, in melting, icy winds. Tliese commingling with the 
wanner tropical winds have produced in their tom the redent 
changeable weather. 

Our ,cold spring winds usually come from tbe eoat of north, 
but the prolongation of cold winds which we experienced in the 
middle of June, came from the we>t of north, indicating their 
origin to be in the masses of ice floating for the most part 
.prmbly between Iceland and the American coast. Thus the 
movable iee has caused a high atmospheric pressure and a low 
temperature. The fixed k 5 , however, which forms by far the 
largest area within the Arctic Circle, has been during this winter 
relatively diminished, and from it, therefore, we should expect 
less iitcnrrion of cold winds ; ther^ore a finer summer. 

While, then, the chief influence of warm westerly winds in 
winter hi, as I believe, to produce a fine summer, their minor 
Influence must be, pariloularly when strongly developed, as they 


have been during the past winter, hy detaohitig an unusual 
quantity of Arctic ice, to produce uaseaxonable weather iu early 
summer. 

The same exception would take place in India, if we could 
suppose some of the winter's accumulation on the Hima- 
layas to be carried at tbe dose of a severe winter down into the 
northern plains so as to distribute in melting, volumes of edd air 
throughout tlie otherwise warm atmosphere. 

Dundee, July 3 David Cunningham 

Is the Axis of a Cyclone Vertical? 

I AM not aware if it has ever been suggested, in explanation 
of the frequent (or rather, w^ual) incompleteness of cyclonic 
disturbances, that the axU of the cyclone may be hicUned, and 
consequently only one side of the disturbance affect the eorthV 
surface, the other half being at a greater or less elevatioa, 
according to the amount of the inclination, and thus (so far as 
wind currents arc concerned at leO&t) lost to os. 

My own observations of storms in thw country point to a 
southerly incUnation of the cyclonic axis. 1 should be glad to 
know if observers in the southern hemisphere have traced any 
indications of a northern inclination in the cyclones there. 

J. A. Westwood Oliver 

Belle Vue, Springburn, Glasgow, June 25 

The idea propounded by Mr. Oliver, that the axes of cyclones 
are inclined, is no new one, nor is it the fir>t time that a sotUherly 
inclination has been inferr^ to exist, to account for the prepon- 
derance of winds belonging to the southerly quadrants, and the 
comparative absence of those belonging to the northerly quad- 
rants of cyclones in our latitudes. 

The value of Mr. Oliver's opinion on this point must depend 
to a great extent on the nature of the observations on whicn he 
relies. 

This supposed southerly incUnation was formerly attributed 
by Andrau and other Dutch writers (according to K^clus), to the 
fact that a cyclone, starting from some point near the equator, 
must have its rotation -axis initially inclined to the terrestrial 
axis nearly at right angles, and that os it moves from thence pole- 
wards, the direction of its rotation-axis remaining fixed in space, ' 
it must apparently become m-adually more and more incline to 
the local horizon in a soutneriy direction. This explanation is 
ingenious, but there are many considerations, both theoretical 
and practical, w hich militate powerfully against it. 

Another view— that of tbe Rev. W, Clement Ley, derived 
from observation (principally of the upper clouds)— makes the 
axis of a cyclone incline backwards as re^rds its direction of 
translation, and in favour of this notion, the retardation in tbe 
occurrence of tbe barometric maxima and minima on the sumimts 
of Mount Washington, Pike's Peak, and Mount MicheU, noticed 
by Prof. Loomis, has been cited. 

Ferrel, however, remarks that “a retardation of just about the 
same amount is observable in the occurrence of the times of 
maxima and minima in the diurnal changes of the barometric 
pressure at the summits of these same mountains, which cannot ^ 
explained by means of cyclones with reclining axes,” so that In 
all probability the ?aine cause acts in both canes, and is iude- 
T>en<lent of any such special quality of cyclones as that infenred 
by Mr. Ley, 

The hypothesis of Mr. Ley is, moreover, so much at variance 
with mechanical principles and with what we should natUfmlly 
infer would take place, that, as" Mr. Ferrel says, ‘<we nrntt 
hesitate to adopt it, without seeking further for some move 
plausible hypothesis to explain the observations.” 

The theory of cyclones, as developed by Ferrel and others, 
make.s it far more probable that if there is any inclraadon at 
it wiU be small, and fbrwards, not backwards* 

Ferrel thinks it possible that tbe ellipttoai form of the laobm 
and rain-areas is partly due jto this forward incUnatkm of the 
axis. 

Moreover, the prepondcmace of southerly and westwiy wfmis 
in our cyclones cannot correctly be adduced as ml emment iu 
favour of the southerly inclination of their axes, iduceltisiihelnly 
due to the fact ihjtourcwlonesmefor iNettoWpa^ 
moving within the periphery of a large, nearly 
<^low, whose centre generally lies not to fxm 
thus those winds and gradients predominate, tVWdh yeoukl fid 

£ 323 .“"'“ 
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OUR ASTRONOMICAL COLUMN 

The Twinsit of Vjm^os jn New South Wales, &c.— I n 
Ills ftd 4 reas ai presidwit of th« Kc^al Society of New Soutli 
Walesi read May 3, Mr. H. C. Russell, the director of the 
Observatory at Sydney, gave some account of his arrangements 
for th^ ol^ervation of the approaching transit of Venns in that 
colony* Provision was liberally made last year by the legis- 
iatture, aitd a sum of 500/. has been placed at Mr. RusscII’k dis' 
pOMil for this purpose. With this he states he be able to 
provide four nigh-class 6-inch cquatorials, exactly similar to 
those which are to be used by European observers, and two of 
4 i inches. There are remaining from the last transit one equa- 
torial of iii inches, one of yf, one iof 5 inches, one of 4f, and 
one of inches. He hopes to be able to take up four stations, 
in addition to the Observatory, with two oljservers and two tele- 
scopes at each point* In order to make the best of the chances 
of favourable atmospheric condition^;, elevated ]>oints on the east 
coast of New South Wales, have been selected, which, it may 
be fairly anticipated, will have a clearer view an hour after sun- 
rise than could be looked for near the sea-level. Mr. Russell 
remarks that in observing the transit of Mercury last November, 
the observers were slationed at Bathurst, Katoomba, and 
Sydney, places which he had thought were far enough apart to 
secure dinerent weather ; but the result showed that the weather 
was pracdcolly the same at the three station <1. This induced the 
unpleasant renection that it may prove cloudy all along the coa>>t 
on llccembcr 6, and he had therefore gladly taken advantage of 
the recent commission to Lord Howe Island to make some 
inquiry as to its suitability as a station. It U found that an 
elevated sjoct is easy of access, and the weather at the hour and 
season is almost sure to be fine. 

We lyivc also received from the Imperial Observatory of Kio 
de Janeiro a re|>ort on the proposed arrangements to be made by 
the Brazilian Government for securing observations of the 
Transit. In addition to Uio, it is intended to establish a station 
at Pernambuco and to equip an expedition to Santiago dc Cuba. 
The details arc in charge of M. Cruls, acting director of the 
Observatory at E io. 

Solar Parallax from Ob-Servations of Minor Planets, 
— Mr. David Gill, H.M, Astronomer at the Royal Observatory, 
Cape of Good Hope, has arranged with a number of oWerva- 
tories in both hemispheres for corresponding observations of the 
minor planets, Victoria and Sappho^ about the times of their 
oppositions in the present year. Victoria, in oj>position on 
August 24, will be distant from the earth o'Sg 0/ the earth’s 
mean dictanoe from the sun ; and Sappho, which comes into 
opposition in R.A. on September 24, will be within o'85, so 
that we have in each case a favourable opportunity of applying 
the method of determining the .vun's parallax, which was advo- 
cated and also applied by Ibrof. Gallc, the director of the Obser- 
vatory at Breslau. In a communication to the Asifonimuche 
NachrichUn^ Mr. Gill states that the necessary extra-meridian 
observations will be made in the southern hemisphere at the 
Cape, Natal, Melbourne, and l^o de Janeiro, and in the 
northern hemisphere at Dunsink (Dublin), Strasburg, Berlin, 
Bothkamp, Leij^ic, Upsala, Moscow, Clinton, U.S., ami pro- 
bably at Kiel. From the clearer skies of the southern hemi- 
sphere, he Mieves that a fully corresponding number of obscr- 
vatiotts will be secured there, notwithstanding the smaller num- 
ber of Observatories, and he invites co-operation from other 
eetabSishments in the northern hemisphere, on thi.'< ground, A 
list of the proposed stars of comparison i« given in his 
; Utter, 

Comet 18820 <WELts).^Tlie Emperor of Brasil, telegraph- 
ic to the Paris Academy of Sciences (of which body his 
Mapty isa membefr), reports the visibl% of this comet at Kio 
de Janeiro, on June 17, and thet three d^s later the nucleus 
^ very bright, and the tail 4 S'' If there be no error in 

the ;tekgpNtm, the development of the tail must have been rapid 
after ihflfpw^lon passage. 

;PrOf, Zona has nude a eommunicEaUon to the Society di 
, Sdemw Nafturili of iU whfw he dOscetb^ the ni^uU- 

titottaih the teU observed th^ April 14. 

w in a fine^y, it^ remarked of the bhenomenon--- 

f dne k coda vada a poop a |M»eb dkainuendo 

cotbc se yeniiik da qaeato attteUa, 


EDUCATION IN THE UNITED STATES^ 

T he great work of the American Bureau of Education 
continues, like that of a large Reference Library 
among men who know its value. About 100 inquiries a 
day are addressed to it, and 150 letters of information 
are sent out on subjects varying from the Senriitic lan- 
guage to dress-making, and including everything that 
comes within the limits of education. Its latest report, 
in which everything is ubulatcd, down to the opening of 
a normal summer school only kept open for four weeks, 
and in which attention is called to many matters of special 
interest, cannot be gone through without advantage to 
educationists in any civilised^country, and most of all to 
those Jn our own. 

If we are accustomed to think that Americans look 
upon their country with complete satisfaction, and as 
standing ahead of the Old World, more particularly in 
the matter of education, we shall not find such self-praise 
in the Government reports. A very interesting r^suml w 
given of what foreign countries are doing. Attention is 
called to the more thorough manner in which young 
persons aiming at commercial pursuits are instructed on 
the Continent, while England is quoted as an example to 
be followed of the higher education of women. It is 
satisfactory to find, in this Report also, that the province 
of Ontario, in Canada, stands at the head of educating 
countries. There a system of free schools and compulsory 
attendance was established in 1871 ; and while the number 
of children within the school ages of five and sixteen was 
492,460, there were actually attending schools 489,015! 
On the other hand, it is surprising to find the illiteracy of 
a very large proportion of the population of Prussia, where 
of 40,000,000 persons (including infants, &c.), 25,000,000 
w’ere unable to read or write ! 

The schools requisite to supply education to so widely 
spread a population as that of America are far more 
numerous than in our crowded country. Naturally, 
therefore, it is a great difficulty to find sufficient teachers 
properly educated and qualified for this important work. 
It might seem, at first, that, in a country where, on an 
average, each individual is better educated than in 
England, there w ould be no lack of able teachers ; but 
teaching is an art requiring a technical education as much 
as any other art ; and the work of those who have not 
had this technical training is as clumsy as most amateur 
work is, and is found to ruve the fault of superficiality. 
The Bureau of Education is simply an office of informa- 
tion and reference ; it has no central control over the 
various States; and one result of this is, that no uniform 
standard of capacity is required of those who present 
themselves as teachers, and two standards arc to be found, 
not only in the same State, but in the same cUy. A more 
unsatisfactory difficulty still is the favouritism and even 
corruption, not unfirequent in appointing and dismissing 
teachers, who, in many cases, seem to go in and out o( 
office like the nominees of a government. The picture 
of corruption on page xxii. must surely be an extreme 
case ; but its possibility must add greatly to the difficulty 
of the situation. Pennsylvania’s Is called a proud recorcf, 
there dishonesty among school-board officials is almost 
unknown; ^'afew thousand dollars would cover all the 
losses.'’ These things tell greatly against the business of 
a teacher being an attractive one, and, to add to them, in 
many States, as in Virginia, diminished public funds have 
been allotted to the common schools j the number of 
schools has been reduced,, and the salaries of the remain- 
ing teachers lowurisd. In some countries in that State 
the local boards detenhined to open no schools, and to 
use the income fo^r paying off debts. 

The small my of teachers, in the lowest standards ewe- 
dally leads thm to throw up that branch on the first 

* I7iiit«d tkt CommWimcr of Educatioa for IV year 
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opportunity- -a very mischievous thing in its results — for 
in nothing is it more true than in the case of education 
that what is srdll begun is half done. Hence a good infant 
school is an immense hdp to all subsequent stages, and 
vke V€rsd. So much is this deterioration felt in Michi- 
gan, where salaries of achoolmlstresses have been reduced 
to the lefvel of those of domestic servants, that the attend- 
ance at the primary schools has absolutely fallen oif ; and 
the exphmatkm of It seems to be that these faults are well 
known to the intelligent public of the United States, and j 
accordlnglv the children are being removed to private 
sdiools. The Commissioner very aptly quotes R<^er ; 
Ascham' s words ; | 

^Mt is a pity that commonly more care is hod, yea, and 
that among very wise men, to find out rather a conning ! 
man for their horsd, than a cunning man for their | 
children. ... To one they will gladly mve a stipend 
aoo crowns by the year, and loath to offer to the other 
200 shillings. God that sitteth in heaven laugheth their 
choice to scorn, and rewardeth their liberality as it should. 
For he suffereth them to have tame and well-ordered 
borses, but wild and unfortunate children ; and therefore, 
in the end, they find more pleasure in their horse than 
comfort in their children.’^ 

This is not a bright picture of the work of education in 
America. It certainly seems an indication that our 
brethren there are losing fsith in the old rule, that what is 
worth doing at all is worth doing well, but it does not 
go very deep below the autface of so vast a work. On the 
whole there continues a steady rise in numbers of both 
schools and pupils, though not so large since 1875, as we 
should have expected in such a progressive country. 
This rise also is almost wholly in cities, again pointing 
to the difficulty of supplying the numdsr of schools 
required in so wide-spread a country. In one of the most 
dourishing of these cities also, Chicago, it sounds more 
like the Old World to read that more than 2000 children are 
taught in undei^ground rooms, where the light is so bad 
as to expose their eyes to serious injury ! In New York 
and New Jersey, where population in its extremes of rich 
and poor keeps crowding together as in older countries, 
the school attendance is actually^ falling off. In Maine, 
New Hampshire, end Rhode Island the population ts, 
curiously enough, at the present time decreasing, but 
school attendance is increasing ; not quite one-third of the 
population attend daily ; neatly two- thirds are on the 
books. In nearly all Southern States there is consider- 
ably increased attendance. The administration of the 
Feabody F und has had a remarkable influence in deve- 
loping the school spirit in the south, in awakening the 
people to a sense of their obligation with reference to the 
support of public schools and in maintaining a ygh 
standard for such schools. This last result has been 
aoconqplished by the wise policy tnirsued by !>. Sears in 
insUtmg upon a certain degree or excellence in a school 
as the condition of receiving aid from the fund. 

An increase of more than 50 per cent, in the number of 
students in Schools of Science in zSyS led to the 
number of these schools being raised from 809 to 8B4 ; 
but this increase of pupils hardly kept up in 1879. 
science^ though a long way behind theology in number of 
schools, is raj^ly ^ning ground upon it, and has already 
far outstripped it in number of students. In 1870 there 
schools of theology with 5254 pupUs, which 
nmnwifs have grown respectively to 133 and A73S ; but 
. for science are mcreasing 

eoBi^ and 1413, Increasing to 10,914! This has cabed 
lorAbufeiaotme of teachers; and, accovdiiigly. whUe 
in secondary schools the proportion of those tecmvtng a 
scientific, to Uiose receiving a dassicSlj education is as 2 
to in tim ct^egts the pro- 

portkm is 084 to f At soine of dtesetokegde liietwaie 
wortEshop^ whore of tools is fhught to stodeids 

by their oetngUiOd iiithe ^ducUon of other and 


things useful to the establishment The Messachusetts 
Institute pf Technology has one of these workthojps upon 
a plan designed at the Imperial Technical of 

Moscow, Russia. The income of these scientific CoQe|[e$ 
is partly derived from the sale of lands allotted tO them 
in each state ; 30/. a year is charged to each pupil for 
paition, but it represents but a small percentage of the 
income. The Cooper Union Free Night Schools of 
Science are well described as *‘an iuteliipnt appliehtfon 
of a great charity. Their purpose is the techyca! in- 
struction of the labouring classes, and the means used 
am a free library and readi^-room, free lectures, and 
two classes of schools, viz. the FvenLqg Schools of Science 
and Art, and the Art School for Women. All money 
earned in the schools belongs to the pupil, and a 
are thus enabled to support themselves while studying. 
A Telegraph Company has iqipointed a teacher in this 
school, who trains the pupils in their methods of working 
their mstruments, and they have employed many of 
graduates on their lines. Still the Report endorses the 
doctrine that even in technical schools, principles, not 
practice, must be the leading object of a school, and that 
even to those following a special business, a broad general 
culture is very important, and a want of it very niuch 
felt. After reviewing the various schools and institutions 
of this class in the united States, the Commissioner of 
Education is led to the conclusion that “ the present con- 
dition of scientific and technical schools in our country is 
thus seen to be very promising. . . , Already they have 
excited the people to an appredation of scientific znethods 
and processes in their application to agriculture and the 
mec^nic arts ; and as the results of sueli methods are 
more widely known and more fully comprehended, the 
msticutions rise in favour and infiuence, and the demand 
for their graduates increases.’’ 

Drawing is highly eulogised, and its importance in- 
sisted upon. In Massachusetts any town may, and every 
city and town having more than 10,000 inhabitanU shaU, 
provide for instruction therein ; and a training ochnol for 
teachers has been organised to meet their wants, with the 
result also of supplying dmngaers to many manufacturers 
who were in want of them. 

On the law schools in America, our Report observes 
that it is surprising that a profession which requires such 
thorough preparation, and which has in it so large a 
number of men of wealth, and one which occupies so 
impocunt a pHce in the public affairs of the coun&y, has 
done so little to endow its schools in the most subotaatial 


manner. 

Medical men are very (dentifol in the Umeed States 
compared with other couittries : 1 to every 6cx> hkbabi- 
tants, while Canada has only T to 1200 inhalRiCBatSj^'GMat 
Britain i to^f672, Germmiy 1 to 3000. A bigbersteMard 
of examination is recommended, and an aibroimd educa- 
tion insisted upon. Only five sdiools at present require 
the highest amount of study to qualify a full practitioner* 

A valuable branch td education is the trainihg schools 
for nurses, which adopt a very high standard as to whbpa 
they receive for their important fonctions. A smaU sum, 
however, is paid to students, besides board and lodfffaig, 
the latter of which is carefully provided them at a 
cheerful home away from the hospkals wheiw iMv dutios 
are inculcated. 

More thxui 30^00 blind people ore amon^^ the 
of the United Staten, arid their eduumtion ' 
sidcred, like other eduefitfon, a duty and Jtht n iyunii^, 
and is provided out of national hinds* 
tion of the feebl&^minded is systemaricaSV 
iU being nemsary liar the 
to mdividuals of 4 U clasopa* leads 
ie^ruutt questkxa m a whom 

even as muds M 
Sobo<d*^ Th«o» mtder tJm 
which all should investigate^ h seemeim^m 
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is better (ban cur« ; aad that whUd these in> 
.e^lietrial horaes are indubUaw ^werfd ia pteventing 
tte foixaetion of criminals, prisons, on the other hand, 
sne jiistas indubitably poweml In carrying it on 1 

Evening High Schools have been worked m several Ame- 
ejcan cities, but hamilywith results lendingmuch «ncottrage> 
meat to increase. One would think,hawevet,that the know- 
ledge gained at elisineintary schools by the age of fourteen 
wmildlead to a wish for more on the part of many, to whom 
a library only could not supply it. But free libraries are a 
great power in the United States, Forty-nine new ones 
were opened in 1879, contaicdag 86,779 volumes, making 
a total of 3843 public libraries of all classes. The cor- 
eeig^ndencc with the Bureau of Education on the subject 
of public libraries far exceeds that on any other sub- 
ject; academies standing neat, and art and science 
•taoding curiously low for a country like America. Yet 
local feeling varies even on a favourite subject like free 
Ubwies, the large manufacturing town of Paterson being 
without one like so ntany populous English towns. 

Like free libraries also, agricultural education » a 
department in which England, notwithstanding the he^t 
to which husbandry has been brought there, stands lower 
toan in any other country. 

One can hardly, neveriheless, read this Report without 
feeling that spite of our shortcomings the advantages are 
not all on the side of America. Our compactness, plenti- 
61I supply of thoroughly-trained teachers, and, we must 
add, higher sense of honour in political transactions, jp^- 
haps owing in part also to the close inspection to which 
the works of every man are subjected here, entitle us to 
feel how far better we are placed, as far as meeting edu- 
cational requirements goes, than the thin and scattered 
lamllies of the United States. 


MALAYO-PQLVNESIAN UNCUISTICS^ 

learned authors have earned the thanks of Hn- 
^ guistic students by issuing, in a separate form, this 
important contribution to a better knowledge of the 
Melanesian and Papuan languageSf which was first pub- 
lished in the eighth vdanie of the Transiur- 

tians of the Royal Saxon Scientific Institute. It forms 
the first instalment of a series of papers intended to 
supplement the comprehenaive and well-known treatise 
wf H. C. von der Gaoelentz, published at Leipzig in i860 
wnd 1873. To the languages dealt with in that work are 
now added two others : that of Mafdr (Ndfdr), Gedvlnck 
Bay, and a dialect current on the Astrolabe Bay Coast, 
North-East New Guinea, from materials supplied by Van 
Haaaelt and Mikhiebo^Maclay respectivefy. To these 
notira are added the Papuan idioms s^ken in the 
tehcads of Errdb and Mmcr, Torres Strait, and in Segaar 
Bay, near Cluer Gulf, South-West Coast of New Guinea, 
llw*fermer by Herr Orubc, the latter from data supplied 
% H. Strausch to the /Ur viii.. 

In the mtroduetion, ifee question of the relations of the 
:.#ap«ian and Malayoi^yr^an litiguistic groups is dis- 
uniStod at seme lei^h. h is satisfactory to find that the 
: 4 MthoiPs seem at fist disposed entirely to abandon the 
^dSfW? held by the elder von der Gabdentz regarding a 
|0s4de^ If net probeWb, lifridamental unity of ihese 
The key-noto of Bte bblecthm to tWs theory is 
smtofik in the followtog pewgmph^ at p, 4 Asaummg 
hegniatic adinity wm«^fr%^oStobili^ed, we should 
a diifect atmiftfmiBm antltrppology 

Two biigntstiC'fV^^ ; Of toe 

; ethiMl fixmps, ohe to one, the 

enotoer Ijace of mankind. How istSds possiWe?" 

' ‘ 


a priart argument, of no value in itself unless supported 
1^ the evidence of facts,*which have hitherto points at an 
opposite conclusion. But one of the most finely esta- 
blisheid and universally accepted principles of anthro- 
pology maintains the evanescent character of hwan 
speech as compared with the relative fixity of pl^sical 
types. Ethnolo^tsareofacoordas to the ^bstant^ unity 
of the Iranian, Semites, Berbers, Basques, C^oigians, 
and otoer members of toe so-c^ed Caucasic ethnical 
stock. Philologists are, on toe other hand, equally of 
accord as to the essential difiEerence of the Iranlc, 
Semitic, Hamitic, Basque^ Georgian, and other imguistic 
groups spoken within this common Caucasian etonical 
group. Here we have fundamental racial unity com- 
bined with organic divergence of speech, andthe apparent 
contradiction is readily reconciled fay the doctrine of the 
far ^greater pennanenioe of physical, as compared with 
linguistic types. The mce, even notwithstanding the 
intrusion of foreign elements, lemains essentially one ; 
the speech, pmumably one originally, owing to its greater 
evanescence diverges in various directions to such an 
extent, that ail traces of this original unity have long been 
effaced. 

Coming now to the Oceanic area, where the Papuan and 
Malayo-I^ynesran forms of speech, shown to be funda- 
mentally one, while the physical forms are cot^ssediy 
distinct, toe case would be entirely reversed. Instead ot 
physical unity, combined with Unguistic disparity, we 
sh^d have the opposite phenomenon of linguistic unity 
combined with physical disparity. Such a phenomenon 
is certainly neiwr intrinsicmly impossible nor altogether 
unknown to science, as appears, from the Persian-speak- 
ing HAz6rahs and Aimaks of North Afghanistan, or the 
French and English^peaking negroes of the New World. 
But where they occur, such eases are easily accounted for 
by political supremacy, social contact, superior odture, 
and other obvious infiueaces. These infiuences have also 
been to some extent at work probably for many ages in 
the oceanic world. The Malays in the west, and toe 
brown Polynesians in the east, both of kindred speech, 
and both of roving or piratical habits, have in this way 
infiuenced numerous Papuan aad Melanesian peoples in 
their cespective domains. Hence we find toe Tagalas, 
Bisayans, and even some of the Negrito Aetas of the 
Philippines, as well as some of toe Negrito Samangs of 
the Malay Peninsula, and most of the Formosan wild 
tribes speaking various more or less divergent dialects of 
the organic M^y speech. In the same way the Papuan 
Motu tribe of toe eoutorcaet coast of New Guinea, many 
of toe Mrianesian Fijians, New Hebrides, and Soiomoo 
Islsitders are found to be now spe^ng various more or 
less (Uveigent dialects of the otganic Polynesian speaeh. 

It was precisely from these joisunderstood facts toat 
pfaiiologists had ^netally arrived at toe surprtsinr oon- 
cluaton that, in point of fact, the Polynesian and Melaii- 
emn languages wens essentially one, thuMtoteing anthio- 
polo^ and philology in antagonism. The MebMerian 
and Papuan dialecu selected by Hans Cotton von der 
Gabdents, and again quite tocendy by the Rev. Mr. 
CodriogtoD, as the attojects of oomparison, wese not, 
pro|>Qriy spmhtogt Mdaneeian languages, at but Pdy- 
nesian forms of speechiaipeied by toe resriess iemoans 
and other Poiyneriana on toeee Papuan and Metopeilaii 
popukiions. Obvious instances ate toe dbnM^ pure 
^poan Mom MOple^paskii^ tolerably cbrreetBamoan 
diaiea (Rav, W. G. 1^1^ mixed Melaiietome 

of Fenmaf to to^ t|>eaktng idioms 

relahto to lltoaaiiie^areaB; 

ttotiHw temm i>lMiiAaMooii^.lH« 
wot AtliMt MO tostuce !• ImiMm to 


tongue. 

in thit MMei^ ^bere the Maiars and 
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have always been the aggressors^ where the dark popula-^ 
tiODB have always represented the passive or recipient 
element. On the other hand, wherever it has escaped 
from Malay Q^Polyne&ian influences, or wherever it has 
been able to preserve its original speech in spite of those 
influences, this dark element will certainly be found 
speaking langui^s organically distinct from the Malay o- 
Polynesian. Mr. Man’s recently published account of 
the Andamanese dialects shows that they differ in their 
morphology, in their glottology— in fact, in every respect, 
from those of Malaysia, 

Mr. Lawes makes the same remark respecting the 
Koiari people, who occupy the highlands baA of 
Moresby Bay in South-East New Guinea. And the 
, authors of the work under review now find that the Mafdr 
of Geelvinck Bay betrays, with many striking resemblances 
to the Malayo- Polynesian, an astounding peculiarity of 
atructure.'’^ The “ resemblances ” are of a verbal cha- 
racter, due to known contact with the Malays, who have 
long frequented the waters along the north-west coast of 
New Guinea. The “ peculiarity of structure,’* involving 
root modification^ and something even approaching to 
inflection (“ Quasiflexion *’), as understood in the Aryan 
family, belongs to the organic Papuan linguistic type. 
This type is thus demonstrated to be fundamentally dis- 
tinct from the Malayo- Polynesian, which shows no trace 
of these peculiarities. And thus also disappears the 
fancied antagonism hitherto supposed to exist between 
the linguistic and anthropological elements in the Oceanic 
regions. A. H. Keane 

THE SOLAR^COMMERCIAL CYCLE 

I N an article printed in Nature (vol. xix., pp. 5 88- 90) 
I gave a table of the prices of wheat at Delhi, from 
1763 to 1835, quoted, or rather calculated from data given 
in a brief paper of the Rev. Robert Everest, contained in 
the Jour ft ai o( the (London) Statistical Society for 1843, 
vol. vi. pp. 246-8. Between the years 1763 and r8o3 there 
was evidence of wonderful periodicity in the recurrent 
fiimine and abundance at that pait of India. When 
recently engaged in examining more minutely the relation 
between these prices and the variations of solar activity, 
as indicated by Prof; Wolfs numbers, it has occurred to 
mo that an inference may be drawn which I overlooked 
on the previous occasion. 

In the accompanying diagram I have exhibited the 
prices in question together with Wolf’s numbers as stated 
in the Monthly Notices of the Royal Ast. Soc, vol. xxi. 
pp. 77, 78. I have also indicated the dates of the Com- 
mercial Crises of the time according to the article on the 
subject in Mr. H. D. Macleod’s “ Dictionary of Political 
Economy,” vol. i. pp, 627-8. It need hardly be said that 
the coincidence between the three classes of recurrent 
phenomena is of a very remarkable character, and goes 
far in supporting the relation of cause and eflfect w'hich I 
bad inferred to exist, both on empirical grounds and from 
the well-known fact that it is the cheapness of food in 
India, which to a great extent governs the export trade 
from England to India. But altliough the coincidence of 
commercial Crises in Western Europe with high corn 
prices at Delhi is almost perfect, it will be noticed that 
after 17^, the coneapondence of the solar curve with 
tlutt or prices is broken. Wolf does not recognise the 
of any sun-spot maximum between 1788 and 
.1^4, and he believes that there was a minimum at 1798. 
AocortBng to Wolfs later researches {Memoirs Roy. Ast. 
Soc., vol. xliii. p. 303), these dates are respectively, maki- 
mum I 78 B*j, minimum 17^’h and maximum, 1804% 

But now arises the question to which 1 wish to draw 
Attention, If the eleven-year solar periodicity was really 
interrupted in this long interval of i6'i years^ how comes 

> «C«r,t 4 ed|i»MaWidk 4 Sbwwlrd h S*u)«n 

A«iitkshk«it<n «xim erkUuaMt XCle^thamliclikelt nn 
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It that the meteorological periodicity, as manifested in 
j the com prices at Delhi, was not interrupted. It is true 
I that the price maximum of 1803 w^s a comparativdiy 
small one ; but this was quite to be expected, considering 
! that if there were an intervening solar maximum, it must 
I have been a small one. May we not reverse the arimr 
I ment and infer that the evident relation between me 
previous sun-spot maxima and the succeeding scarcities 
at Delhi, would lead us to expect a minor solar maximum 
' about the year 1797 ? 

Standing alone, the presumption thus created wouH 
doubtless, be of a somewhat slight character. But it is 
in the first place well known, that the data upon which 
Wolf based his numbers about this time, are less conchi^ 
sive than in other parts of his series. His result^ too, 
from 1801 to 1807 are expressly marked as doubtful, so 
I that extrinsic information which might have little weight 
where there was abundance of reliable solar or ma^etic 
observations may come in very usefully where doubts 
already exist Now it happens that the late Mr. LA* 
Broun inquired very carefully into the facts known about 
the solar variation at this time, his results being given in 
the Transaciions of the Royal Society of Edinburgh, vol. 
xxvii. pp. 563-594, and in his article printed in Nature 
(vol. xvi, pp. 62-64). Broun inferred from the observa- 
tions of Gilpin, and from other data, that there was a 
small maximum about 1797, and that there were grounds 
for believing that the subsequent maximum ** may really 
have occurred after 1806, when Gilpin’s series terminated.’’ 
Now, what Broun deduced from totally different data, is 
exactly what we should infer from the Delhi prices. If 
we are to believe that Indian meteorology depends upon 
solar variations, then it almost follows that there was a 
solar maximum about 1797. The consequence of this 
inference, however, is very important, because it goes to 
support the views of Lament, Broun and others, that the 
solar period is about loj (io'45) years and not irras 
calculated by Wolf. It .should also be pointed out that 
the temperature observations of Prof. Piazri Smyth lead 
to a like result. The epochs of the heat waves are, accord- 
ing to him (Nature, vol. xxi., p. 248), 1836-5, 1834*5, 
1846-4, 1857-9, and iB68'8, giving an average interval of 
10-57 years. 

1 may take this opportunity of asserting that the 
progress of events confirms belief in the eastern origin 
of the great commercial Crises.^ In hts important work, 
the ^ Prdcis du Cours d' Economic Politique” (vol. i. pp. 
604-5), hi. Cauwfes while partially accepting the doctrine 
of periodicity criticises the particular views here ndvo" 
cated. Pie says 

**Depuis longtemps les dconomistes ont signald la 
pdriodicitd dp ccs Evolutions : MM. Juglar et T evens pr< 5 - 
tendent pouvoir la calculer d’une maniere precise. . 
Selon M. J evens, I'enscmble des phdnom^nes serait 
renfermd dans un cycle de dix anuses et demle. De fait, 
les grander crises deonomiques du sidcle (1806, 16^7, 
1825-7, 1B36-37, 1847, 1857,) s’dchelonnent k dix anndts 
d’intervalle ou h peu pt% 5 , mais les derni&rps, 1866 tl 
1873, seraient venues un peu avant I’heure, et cdlle db 
1873 s’est prolongde au dtlk de toute M. 

Cauwds in short accepts the six earliest crises of JbiS 
century as sufficiently agreeing with the th«>ry. The 
crisis of 1866 no doubt came alraut a year beftwe it WouM 
bo expected, which is a divergence of rea^h#le 
year 1873, however, is one which it would be 
flible to introduce into the series. Now theib , 

were both in Arnica and Engtami in thav a : ; 
of commercial stringency, a relapee of price® apd owpk 
disturbances which might be wustakaa m the aigns dC A 
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true erUi$. But such as it was, this crisis turned out to 
he just one of those exceptions which prove the rule. The 
fullwing statistics of bankruptcy in the United Kingdom, 
as, coUected by Messrs. Kemp, and published in the 
Mercantile Gazette^ show conclusively that the real 
ellipse came in exact accordance with the decennial 
theory in the autumn of 1878 or early in 1879 : — 


Vear. Nuaber of Y«ar. Num1»er of 

baukruptcies. baoknintcieft. 

1870 8^151 1876 10,848 

1871 ^ 8,164 1877 nt247 

187a 8,tiz 1878 131630 

1873 9.064 1879 ^5.732 

1874 9,250 I 1880 12,471 

1875 '9.194 I “1632 


It will be remembered that the crisis of 1878 was 
precipitated by the failure of the City of Glasgow Bank 
owing to great losses of their customers in the Indian 


trade, the depression of that trade being caused by the 
recent famine In India. 

As a good deal of misapprehension has arisen concern* 
ing the Atherican Crisis of 1S73, it is well to quote the 
foUowing valtiable statistics from the Annual Circulars of 
Messrs. G. Dun^ mercantile agency 


Year. 

Number of 
faUums. 

Amouat of UabUitus 
in dollare. 

1873 . . . 

. . . 5,163. . > 

. . . . 228,589,000 

1874. ■ • 

. . . 5.830- • . 

• • • • ‘ss.a39.ooo 

1875. . . 

1876. . . 

. . . 7,740. . . 

; ; ; \ ; ; 

. . . . aoi, 060^353 
. . . . 191.117.786 

1877. . . 

.... 190,669,936 

1878. . . 

. . . 10.478 . . . 

- . • *34.383,13* 

. . . . 98,149,053 

1879. . . 

. . . 6,058 . . . 

188a . . . 

. . . 4,735 . * . 

. . . 5.582. . . 

.... 65,752.000 

1881 .. . 

. . . . 81,155.932 


Although the amount of liabilities involved in the failures 



071 wits larger in any subsequent a daf except 

less than ua any year 
averagie liahiUty of each mure 
vdih SfSAfiSf. % 07B. , ; it is 


thus apparent that Ae crises differed entirely in charaCten 
and.I beheve that the collapse of 1873 was mainty due hs 
bveakdb^ df i^uesor propertied necesaarify foilow* 
mg sooner ^ ktfe the contraction tff the phper 
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cutrrcmcy. In any cw tbere urns a very distinct maximum 
of failures in 1&78. succeeded by a sudden Teduction, and 
it occurred at a time diHMng by less than a j^ar from 
the co»ies|K»tdkig coUa|>se in Englmid. In the Dominion 
of Canada thefe was a very strong marked maximum of 
failures at the same titoe as In England^ namely, in 1879. 

The dieory of the solar-commercial cycle and of the 
partiaUy otiimtal origin of decennial crises has received 
Such Cf oitfl tm a tion as time yet admits of. 1 am, however, 
fuUy abve to the weight of some of the difficulties and 
objtt^ions which have been brought forward against the 
theory. These objections are far from being conclusive, 
and 1 may hope to give them in due time a satisfactory 
answer. But such answer must involve more detail than 
can be, put into a brief article* 

W. Stanley Jkvons 


CONVENTIONAL REPRESENTATION OF THE 
HORSE IN MOTION 

T T is of interest to analyse the reason why artists repre- 
sent a galloping horse in a way unlike any of its real 
attitudes, as they have been photographed by Mr. Muy- 
bridge, and why the critical public have so long acquiesced 
in these incorrect representations without remonstrance. 
Partly, no doubt, it is owing to prevalent errors of con- 
ception which govern the judgment in its interpretation of 
a movement that is hard to follow. An excellent instance 
of this is to be seen in the Academy, in the diploma 
picture of Mr. Riviere, RsA., entitled “The King drinks “ 
It is a lion lapping water in the wrong way, by spooning 
his tongue outwards and upwards instead of curling it 
backwardsi like the fingers of the half- closed hand when 
the knuckles are to the front, an action that may be con- 
veniently studied in the kitten. The error of preconceived 
ideas partly explains the conventionally extended figure 
of the galloping horse ; but 1 find the latter to be largely 
justified by the shape of the blur made on the eye by his 
rapid and various movements. I wish I could reproduce 
on a scale, however small, any one of the many plates 
published in “The Horse in Motion but it appears 
that the copyright of the photographs is disputed, and 
there are difficulties in the way cu doing so, and 1 must 
make shift without them. 

I find that taking the attitudes of the galloping horse, 
Phiyne, as an example, published in Plate XVI. of the 
book just mentioned, that her stride has the duration of 
about six-tenths of a second, and that it has been photo^ 


A h 
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ffraphkally analysed into twenty momentary attitudes. 
Als^ that t^ae may be ananged in four s^oi^ which I 
will call A, B, and 1 have mJk photo^aphic ; 
ecNsmoskes of each of those groupt^ and oo^es ^ \h4m 
hythe wimdeiigiivmam^a I 


A contains six atiitides^in whidithe legs are Cf tt ro |i l ed 
below the body* 

B contains four attitudes, in which one or both of 
hind legs are on the ground, and the fore legs ate pawing 
in the air. 

C contains five attitudes, in wbkh both the fore' and 
hind legs are extended. 

D also contains five attitudes ; the hind legs are dong 
back and the fore legs are on the ground. 



G is the general composite of all the attitudes. 

It will be observed that in the general composite the 
blur somewhat justifies the conventional representation, 
because though the lower parts of the limbs leave no 



Fw. 1. 


definite image at all (less so in the photograph than in 
the engraving), the upper portions have a distinejiy 
outflung look, and as the artist lies under the same 
unhappy necessity that plagues the geographer, who, 
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ittliit deoifiion sis to the exact place by the direction of 
their upper portions. 

X find, however, on trial that another cause of confusion 
lies in the difitcuity of watching ciosely both the fore and 
the hind halvee of the animal simultaneously, The eye 
wan^KS from one to the other and seizes the moat cha- 
raotesri&tk attitudes of each, and combines them into a 
hybrid monster. 

The atccompanying composites, Figs. 1 and 2, each 
from fbur successive attitudes, will explain the process ; it 
certainly tends to go on in my mind, and prol’mbly does 



Fig. 3. 


so'ia that of others. The first composite shows the hand 
legs distinctly ; the second shows fore legs distinctly ; 
apd if dupUcates of the first and second woodcuts. are 
each divided in two halves apd the best defined half of 
each united (in a way that might have occurred to 
8 aron Munchausen if a second rider’s horse had suffered 
as hisown,;aiid fbeie had been a mistake in piecing them), 
^ TtmUy Fig. 3, is produced that shows a very fair 
cdrte^lKMtdetioe with a not uztcommoii representarion in 
scu^eoro. FAAwcrs Galtdn 


r/r£ ci^AJVj\r£z tunnel 

A T the meeting of the Paris Academy of June a 5 , M, 
Oaubrde read a note on the geological conditions of 
the Channel tunnel. The works connected with the 
tunnel comprise three phases Scientific reseArches ; 
^ preparatory works ; (3) execution of the tunnel itself. 
IW fibt *pbtsc wus dev<^ to purely geological investf- 
giatlon, imht form ^ mmute ea^orUtkm of the French 
mA exact and detailed investigation of 

fbt sea^tlhm in the Strait^ bdrbgs made on term 
the nature^ thicknees, and inclination 
and gave an amnxndmate, idrim of the hydro- 
hmw.fficmdltion. Since J^9; the second phase has been 
tm m pf verlS^ing the ^vious scientific data, and 
exeeutioh ctf the tunnel itself, experi- 
gjdleries willh machines and tools capable 
a work of excapyoha! inwent- 
ASjta ^ Fmareli tJokst, tea gedteBiim htvte^djwttion 
a telght bulitev of the at the 

;On aepotmt of this htdiM the 

aSnitiatoa&rast^ 

6 mt ormwidDi'm fse naanomir 
„ iteij i< about O’OJ m. per tuatre^ ta jbosdi in 
tttt.MuoHCtU be neturily H'og m. It is buixorbant, to 
% VtUt iigaatbm rais bufiging tnay' uciwy tbe 
t^-tbe biHtksIbin^g diu baca of the 
/‘'jPbr''tbto''«bMsa' ^ 'Fre&di' Attudatfea 
. bear .Sniig«lia,'‘ibo ^aimfts 'of «' IS-m, 
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which met the gault at 59 m. below the hydrographic 
zero, adopted in tee maps in which the geo^gical explo- 
ration b of 1^75^6 arc recorded. The digging of two 
shafts, one of them 5*4.0 m. in diameter, showed that all 
the white chalk and the upper part of the Rouen chalk 
are water-bearing. These strata had thus to be aban- 
doned. 

On the other hand, die base of the Rouen chalk allowed 
only a very small portion of water to pass. There, then, 
the tunnel should be pierced, as the stmtum s^ppeared to 
pcceed without interruption from France to England. 
The water penetrating the works is fresh, and of good 
quality ; at the upper part only some sUj^tly salt veins 
were found. Nevertheless, the comxnumcation of the 
water-bearing strata with the sea is proved by the oscilla- 
tion of the water-level in the shafts according to the tide, 
and by the invariable increase at high water. M. Daubrde 
then refers to further galleries dug on the French and 
on the English sides, and excavations made with the 
machines of Col. Beaumont and Mr. Brunton On the 
Dover side, the chalk, which on the French side was but 
little permeable, was, on the English side, quite imper- 
meable. Owing to this circumstance^ they were able to 
begin at the bottom of the shafts, at 29 m . below the 
French hydrogr..phic zero, a gallery advancing under the 
sea by following in ftbe stratum an almost regular de- 
scending slmie of i-8oth, or 12‘5 mm. per metre. The 
bed on the English side, somewhat more powerful than 
on the French side, presents a very great regularity. 
Thus the Beaumont machine, which has been used in the 
perforation, has been easily able to trace a perfectly 
cylindrical gallery, which has now reached 1800 metres 
from the shafts, of which 1400 metres are under the sea. 
So far there has been no access of water. In the banks 
which form the base of the Rouen chalk, the rock in mass 
is almost completely dry ; the access of water which has 
been observed has erftirely the character of small springs 
issuing from the joints of fracture or cleavage. The 
perfectly cylindrical form produced by the Beaumont 
machine renders the gallery where such leakage occurs 
easily isolated by means of cast-iron rings prepared 
in segments easily united, the rings themselves beiog 
clamped together to form a tul^ of any length. 
When the water spurts oat in considerable force, a 
sort of mastic or minium is successfully employed, 
which is placed between the segments of the rock, ant! 
comoressed in the manner of a water-joint by the pzessure 
of the rings against the rock. The mastic also seems to 
render the jc^ts of the neighbouring rings water-tight 
Owing to the excellent make of these rings, they can be 
rapidly put in position ; a complete ring can be i^ced in 
half-an-Kour^ and several expentnents m the Shakespere 
Cliff Gallary have proved that by this simile process the 
springs entx>untered can be completely blocked. On 
account of the Aojft on which the English gallery 
descends, its extremi^ Recently reached 51 m. below the 
hydrographic at a point wha*e a» d^th of the sea 
at low water is 5 m. } there is thus 46 m. of cbalk between 
the floor of the gatleiy and the bottom of the aea. 


. ; iVQTLS - 

Mk. OaoaoX/^aAXt ^onpnify Secretary of the Philosopbical 
Ipititute of Kew ' Zealand, writes 

under reqitosted to forward you 

the indoiedlittcM^ 4 meetitqe of thU Institute May 

4, fSfidk and to ask tfytiw wosikd kin% insert the same in the 
Kotas of yokv vdtuabto |<oK^^ fU4Qihitio& proposed by C 
ChUtea, M.A*, seOOMM G. Gray and carried TOwr 
this Xdsritatt ddskdi ^ ! plim tm record its high appreekdidu 
of the great esrvie^ diat have been rendered to science by tee 
laie Bt, C&wM Hanites) and its deep tense of the lots dwt 
trieoeehas eostaihed tblwi^hie dtayt,’ ** 
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AT a meeting of the Executive Committee of the Darwiu 
Memorial Fund, held on June 30 at the Royal Society's Rooms, 
Burlington House, It was announced that the total bubscriptions 
already promised or received amounted to ^£2487 i3r> It was 
decided that the memorial should take the form of a marble 
statue ; and a suh-commlttee was appointed to make the neces^ 
sary arrangements. It was agreed to ask the trustees of the 
British Muaeum for permission to place the st'itue in the large 
hall of the British Museum (Natural History), South Kensington. 
The «ttb-commiUee consists of the following : — Mr. W. Bowman, 
Sir J, D. Hbokcr, Prof: Huxley, Mr, C. T. Newton, and Sir F, 
P, Pollock, with the Chairman, Mr. W, Spottiswoode, Pres.R.S., 
the Treasurer, Mr. John Evans, Trcas. R.S., and the Hon, 
Secretaries, Prof. Bonney and Mr. P. Edward Dove. 

AVz would draw the attention of our readers to a letter which 
we print this week from Dr, Sophus Tromholl, relative to the csta- 
blishment of an observatory in Sweden for the Aurora Borealis 
“ and other phenomena of Terrestrial Magnetism." Dr. Trom- 
holt, it will be seen, is anxious to obtain for liis proposal the 
opinion and advice of those familiar with the subject. Doubtless 
aome of our readers might in this matter render useful help. 

Tk the sitting of the Paris Academy of Science of July 2, M, 
Berthelot, who had crossed the Channel w’ith M. de Lesseps to 
visit the English workn of the Channel Tunnel, gave an enthu- 
siastic description of the galleries excavated at Dover, and the 
working of the Beaumont machine. 

Du, ZiuOLER of Freiburg has recently prepared five wax 
models illustrating the development of the head of SintdoH 
puc\formit^ Salmo salat^ and Rana Umporaria^ founded upon 
the investigations of Dr. Ph. Stohr of Wursburg. These models 
are likely to be of great service to students in mastering the 
development of the skull, being greatly superior for this purpose 
to the best diagrams. The price of the series, conveniently 
packed in two boxes is $5 marks. 

The splendid dining-room and picture-gallery, together with 
the grand staircase of Stafford House, the residence of the Duke 
of Sutherland in Mayfair, have now' been fitted up with the 
incandescent lamp of the Britibh Electric Light Company, and the 
arrangements have been mode by Mr. W. Mackie, who has been 
«iitirely successful in producing a fine effect. There are about 
250 lamps displacing 8000 wax candles, and they are fed by the 
current from six Gramme machines of B type, The field 
magnets of these machines are excited by the 'current from tw'o 
£ Gramme machines, it being found preferable to adopt this 
plan. The power is derived from a 20 H.P. (nominal) steam- 
engine built by Marshall. The lamps are all In parallel circuit, 
so that the total resistance of the lighting circuit, including 
leading-wires of copper, is only ohms. The leads con- 
sist of copper strand wires ftb of an inch in diameter, 
properly insulated and protected. The pure character of the 
incandescent light, together with its sanitary and artistic 
advantages, is causing it to make its way In West-End 
mansions. 

A SPECIAL meeting of the Anthropological Institute will be held 
At No. 4, Grosvenor Gardens, S. W., the residence of Geo, Fitt 
Rivers, F.ILS,, the President of the Institute, on Tuesdayt July 
11^ at half past eight o'clock, p.m., when the following papers 
will be read Nete on the Egyptian Boomewg, by General 
Pitt Rivei^ F,R*S,, President. 2. On the Longevity of the 
Konkaos in Korth Alrloa, by the Right Hon, Lord 7 'albot de 
Malshide, Indent of the Ro^l Archseologhiai 

Institute* 3. On Neolithic Btone Rnplementtv &c., from W&sd 
the Gold Coast, by K. F. Button and Commands 


V. L, Cameron, K*N., C.B. 4. Exhibition of Bushman Draw*^ 
logs, by Mr. M« Hutchinson, with Note by Mr, W. L. Distant* 

The Anniversary Meeting of the Sanitary Institute will be 
held io the KoyaZ Institution Tlieatre, Albemarle Street, on 
Thursday, July 13, at 3 p.m. An address will be delivered by 
EdwardC. Robim, F.S.A., F.R.LB.A., entitled! “ThsfWork 
of the Sanitary Institute of Great Britain." The chair will be 
taken by His Grace the Duke of Northumberland, K.G*, Pre- 
sident of the Institute. 

The late Dr. Karl Remeis has left a sum of 20,000/. to found 
an astronomical observatory in hie native town of Bamberg, 
Germany, He has liesides given the future observatory a lo-inch 
refractor and several other instruments. 

The great summer excursion of the Geologists' Association 
will be this year to the West Riding of Yorkshire, on July 17 
and five following days. 

From the Scotsman we learn that H.M. ship 7 'rUoH arrived 
at Granton on .Sunday week from Sliecrnesj?, where slie Jiad been 
fitted up for the prosecution of deep-sea investigations. The 
steamer is commanded by Staff-Commander TUaid. At the 
request of the Royal Society, the Triton has been detached 
for two months to investigate certain questions of phy- 
sical geography in the Faroe Channel, which have a bearing 
on the results of the Challenger Expedition. On Monday week 
the vessel was supplied from the Challetxger office in Edinburgh 
with dredging aud sounding gear, deep-sea thermometers, and 
other apparatus. Mr, Murray and his assistants are to join the 
vessel at Stornaway in the course of three wrecks ; and site wUl 
be engaged for about six weeks in investigating the Faroe 
Channel. After completing this work, the Triton w to come 
into Oban to take on board Prof. Tait, and convey him to the 
North Atlantic, where, in a depth of 2000 fathoms, he proposes 
to test certain experiments which he has been performing on the 
deep-sea thermometers, (See Nature, vol. xxv., pp, 
90, 127.) In regard to the proposed Faroe exficdition, it may be 
remembered that an exploration of the channel in question was 
made by Slaff-Commaudcr Tizard and Mr. John Murray, during 
the summer of 1880, in H.M.S, Kn^ht Errant^ the results of 
which were recently submitted by Mr. Murray to a meeting of 
the Edinburgh Royal Society. On that occasion Mr. Murray 
referred to the discovery by the Lightning and F&reupine^ in 
1868-9, contiguous areas having widely different bottom- 

temperatures, called by Dr. Carpenter the cold and warm areas 
respectively. At that time, he said, there was no suspicion of 
the existence of a sub-marine ddge separating those two areks. 
Certain theoretical considerations, however, based on some of 
the general results of the Challenger expedition, induced Com* 
mander Tizard to express the opinion that these two areas were 
separated by a ridge rising to within 200 or 250 fathoms of 
the surface. When a divergence of temperature was Ob- 
served at some distance above the bottom in atyoiniag 
area$, it was inferred that a ridge intervened* and that idle pol^ 
of divergence indicated the height of the rid^. It was toiukke 
soundings in reference to this question that the KnigU 
was detached (see Nature, vol. xxii. p. 405)1. Refendhf 44 
the probable limitation of the British fauna, Mr* Mturoy 
marked that since the depth limit bad been disproved by Ifte 
finding of anim^ at all depths, an arUfickl Umhatioft ^ 
suhsdtuted, and he thought it wduM be a tempenkttuia 
An^c, British, and deep-sea species were obtained 
Knight Errant. There were climates on the surface of 
as well as on land, each haying itji fann^ 

face fauna could be traced ba the bottom 
found In rim deposit, - . 
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FitQM the Cape of Gof?d Hope we receive the Report for 
of the Sbuth African Museum, which, under the superin- 
tendence of Mr. Trimen, ia prospering and increasing. The 
' following pata^aph 14 of some interest: — ** Upon trustworthy 
informalion that in a part of the Beaufort West district some 
unusually fine and perfect remains of extinct Saurians were 
accessible, the Trustees in October last despatched the Acting 
Curator io make an examinatiou on the spot. Mr. Oakley 
reported that he had met with a large quantity of fragmentary 
re gains of the Dkynodon group (some of which he brought with 
him), and that he had reason to believe, from the best local 
information obtainable, that in the bed of the Klein Leeuw River 
there exi^^ted an almost perfect fossil skeleton of a Saurian of 
great sire, which, though recently visible, had become hidden by 
alluvial deposits. In transmitting this report to Government on 
November i, the Trustees strongly recommended that a sum of 
200/. should be placed on the estimates for 1882-83, for 
the purpose of defraying the cost of procuring for the Museum- 
the more perfect of these fossil remains, and of conducting 
further investigations into South African palreontology ; and they 
were informed in reply that every consideration would be given 
to their proposal when the time for framing the estimates should 
arrive. In reference to their subsequent communication on the 
subject, dated February 9, they now desire respectfully to renew 
their recommendation, as It most desirable that the extinct 
Dicy^wdontia and allied reptilian forms, so characteristic of the 
past life of South Africa, should be as completely represented as 
possible in the Colonial Museum." AVe trust the necessary 
funds have been granted, and that the^Trustees will see that it is 
for the be*}! interests of the Colony that such an institution as 
this be maintained in complete efficiency. 

The surveyor to the Finnish Government, Herr Rodas, states 
that on June 25 this year he carefully measured the height of a 
hole, bored according to authentic records 2 inche ■ aliove the 
level of the aea on the coast of (isterbotten on June 25, 1755* 
and discovered that that part of the coast had risen, in 127 years, 

6 feet 4 inches, or more than half an inch per year. 

A SECOND earthquake of a far more violent character than tlic 
previous one, w-as felt at the town of Lale& in bweden on June 23 
at 7.30 a.m,, the shock extending as far as the towns of llapa- 
randa and Pitia. It lasted fully a minute, and went from south- 
west to north-east. People awoke from their sleep, and those 
about could only stand with difficulty, and that no accident oc- 
curred is due to the circumstance that all houses are constructed 
of wood. Whilst the tremor lasted subterranean noises could be 
beard similar to the rapid movement of heavy artillery on a hard 
road. There wasuo disturbance of the »ca, the weather was 
clear and no wind, the temperature being 20^ C, barometer high. 

The Farkes Museum, which was Brst instituted in 1B76 as a 
memorial to the late Dr. Edmund Parkes, and in otder to pro- 
mote the health of the community for which Dr. Farkes so suc- 
cessfully devoted the best years <k his life, was incorporated on 
JUtreaS. The mus^m hits been temporarily located In Uni- 
versity College, Gower Etrhtit, sfnee its eslablishmcm, and a 
proposal for permanently loping ii in ooimcction with the 
has. b^n under ootnaidemtiOn for some time, but the 
i^ptoamhty Is that those who desire to sec the Farkes Museum 
as an independent institution in a building of its own 
WW have their wishes gratified. Negotiations ate now being 
m^forat^uir such a budding in a. more eentrid position 
t^nlyei^ty CdHege. TbeMuseunii is not iSeh peduniarily, 
W hy objedts of st^ growing importauoe ^t 0ie necessary 
w$Ifno be forthcoming. The.c^je^ Of the htuseum 
brides difiusion 

in end Of id! nartteri 

cotmection wdth pOmirnl | 


food, domestic sanitation, means of safety and rescue, archi- 
tecture, engineering, naval and military hygiene, and State 
medicine. 

We regret to notice that the Austrian Polar Meteorological 
Expedition has not been able, on account of the state of the ioe, 
to land on Jan Mayen Island. The /V/a put back to Tromsd, 
and was to make another attempt after fourteen days ; we hope 
she will be successful. 

An International Geographical Exhibition is being held at 
Copenhagen. 

The French expedition to Cape Horn will leave this week 
without any further delay. 

Lieutenant Schwatka is organising an expedition for the 
exploration of Northern Alaska. 

Thk Report of the Imperial Mint, Osaka, Japan, for the year 
ending June 30, 18S1, being the eleventh report of the Mint, shows 
that during the hnancial year gold coins to the value of 490, 583 
yen (dollars) was struck, this being rather more than during the 
previous year. In the silver coinage there has been great activity, 
5,089,113 one yen pieces having been struck, this being a larger 
number than ever before finished in a year* Nearly 74 millions 
of copper coins were struck during the year, their aggregate 
nominal value being over one million yen. The total value 
of coin issued by the Imperial Mint since its commencement in 
1871, to July, i88i, amounted to yen 97, 596, 529, *79. The 
reports of the Assayers to the Imperial Japanese Mint, of the 
Royal Mini, and of the United States Mint, testify to the highly 
satisfactory manner in which the standards of weight and fine- 
ness are kept up. The soda-works within the Mint-ground are 
now in operation, and small quantities of sulphate and carbonate 
of soda have been turned out. The sulphuric acid- works did 
not produce so large a quantity of add as in former years, but 
another works has been established in Osaka by a private com- 
pany, showing that chemical industry in Japan i-* not standing 
still. The work carried on at the 0 ^aka Mint, both as regaids 
quantity and quality, is in the highest degree creditable to the 
two foreign employ^^ Mr. Gowland, the chemist, assayer, and 
technical adviser, and Mr. McLagaii,.the engineer, as well as to 
the staff of native officials and workmen. 

Captain Conder and Lieutenant Mantell, R.E., have re- 
turned from their first caini>aign in Eastern Palestine, bringing 
with them the results of their work . These include the map 
of a large district, covering 500 square miles of country, with a 
very large quantity of notes, plans, drawlngr, and photographs 
concerning the antiquities of Moab and Gilead, Captain Conder 
will proceed at once to arrange these materials for publication. 
He has also brought with him a considerable quantity of notes, 
and additional information made by himself and his party in 
Western Falestine. These will be included in the next volume 
of the Society's great work, which w ill be delayed a month or 
two on their account. 

The Municlpat Council of Paris has voted a sum of 40/. as a 
subsidy to the Academy of AfirostattoA for the purpose of 
trying to photograph Paris with the help of captive balloons. 

The July number pf the of the Royal Geographical 

Society is of unustud interest Along with excellent maps we 
have Mr. D, D, Daly'a account of the surveys and explorations 
in the notive States of the Malayan Peninsula, 1875-82 ; a tra^. 
lation of Dr.; Albert RegeVs account of his journey in Karateghih 
and Darwas | ai^ sdnae interestir^^ details as to Capt. F. . de 
Andrade's Jonmya to Maainga and the Mazoe on the Low« 
Zambese. lids numW oontains the report of the annlvemiy 
meering. 
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A vrELL*ArrEND£D meeting WflA held last week to consider 
the desirability of presenting a testimonial to Mr. Ernest Hart 
in recognition of his eminent public and professional servUet. 
It was unanimously resolved that an appeal for subscriptions 
should be made to the madicai profession and the general public 
in support of this movement It was agmed that the testimoalal 
should take the form of a portrait of Mr, -Ernest Hart, to be 
pMiested to Mrs. Ernest Hart, It was announced that already 
over loo influentla] members of the medical profession hod 
expressed their desire to contribute to the fund. Mr. Spencer 
XVdlta was appointed treasurer, Mr, Arthur Myers, suigeon to 
the Coldstream Guards, and Mr. Noble Smith (24, Queen Anne 


viri4€ic*ns\ from America, pMseAtiai. by MesiMu 
Sargent ; an Undulated Grass Parrakeet 
ftom Australia, deposited ; a Canada Goose iBmitela 
dfimis), British, a Sbarp^nosed Crocodile {CriH:90us amiw) 
from Central America, purchased ; two Oeoifroy'A Ooives 

bred in the Gardens. Hie following biseots have 
emerged during the past week -Silk Moths ; ifeftwr; 

Moths : Hypochtra Cerahe^mpa imp«ruUUi Didltphila VUptr- 
HUs^ DdltplUla eupkorhide^ Sdapterm tio^hanifomnis^ muum* 
y&fwtar, Sesia enip^ormiSy ^ipendulm^ /Vswia <9ncka; 

Butterflies ; Apa^ra V^mma p^hkrus, Lycania dsAw, 
Aparis rr-nkrgf. 


Stoeet, W.), were appointed hon. secs., and an executive com' 
mittee, with power to add to their number, was appointed. 

In a recent communication to the Vienna Academy, Dr. 
Paulsen has de«icribcd a singular series of experiments with 
reference to the course of air in the nasal cavity in breathing. 
Conclusions as to this path have been drawn from structure, but 
Dr, Fauisen adopted the method of lining the nasal cavity in the 
Imd of a dead body with small pieces of red litmus paper, asid 
then causing ammouiacal air to be inhaled and exhaled through 
the windpipe. The changes of colour in the paper proved that 
the mepiratOTy and inspiratory currents take nearly the fame 
eotxme, and that the main portton passes, not through one of the 
nas a l passages, but along the septum in an arching course, convex 
above. The course of air-ettrrents was investigated under vaty- 
iag oonditions of ventilation, &:c., also the behaviour of secondary- 
eavities. Some old and new cxperimeiits on the act of smelling 
.are exj^ahted on the basis of the facts elicited, 

EaOM the woody tissue of some plants (according to recent re- 
searches by Herr Max Singer, Vienna) four substances can be 
extracted by means of hot water : z. Vanillin, which seems to 
be one of the most widely distributed i^t'substanees ; it Is 
found even In decayed wood and in brown coal, 2, A substance 
which shows the reactioiis of coniferin. 3, A species of gum 
solnble in water. 4. A substance soluble in water, and coloured 
yellow with muriatic acid, not identical with, any of ihoae already 
specified. Moreover, woody tiatues (also elder pith) contain the 
wood gum dheovered by Thomson. In what relation these 
substflfiees stand to the b3rpothetical Uguioe is not determined, 
but the way in which they can be separated from the wood, one 
after another, by vater, renders it probable that wbat is called 
ligmne U a mixture of aevcral chemical entities. 

Tttfc Aeademy of Sciences has nominated M. Bertrand as its 
representative at the inauguration of the Fermat statue, which 
wxU take pbee on August ao next, in a small coontry town of ! 
Ttfn^Garoone, where this ihusthoua mathematician waa bom, 
wttoe begtonlBg ofthe iyih century. 

Tmi additions to the Zoological Society’s Gardens during the 
past week ioolode a Diana Monkey {Circepi/Afeus diana) from 
West Africa, presented by Messrs. L. and J. Bo^hoa ; a Jennet 
Monkey {Mododut radios) from India, presented by Mrs, 
Norris ; two Tovi Farrakeets \Breiogerys t&upi from Columbia, 
presented by Major Langford Brooke; two Uvean Farrakeets 
^ympkkm mmams) from Uvea, Xx>yalty Isles, a New Zealand 
lEmtnkcet (QweeMawpAMr n^w-xeedewdia) from New Zealand, 
preantod by Mr. E. D* X4i3^afd, H.B.M, Consul, New Cale- 
donia; an American RoUn (Turd$ts migrof^rws) from North 
Aausrlea, pramnted hy Col Venter ; a Yellow Wagtail {Jtfyidciik , 
a Momh Tit iJhrm /n/vj/Wr), Brithk, presented by My. 
H, Gtymt; tour Speckled Terrapim {CUmmys iuU/da) inm 
Nerth AsMica, puesentod Mr. D. Ekmon; a Comma 
Snake British, prmentod by Mr. Foyer 

Foymr ; nine Fhe-bdtbd tmide {fiimAika&r aLaornttue I 
Shake a iBuds^maeked Snake 

An^h Stooiman, presented by A. Boulenger;a-f*-Newt 


JDISTBIBlfTJOAr OF AWARDS, NORMAL 
SCHOOL OF SCIENCE AND ROYAL SCHOOL 
OF MINES 

'T'HIS took place. in the Lecture Theatre of the South KeU' 
^ aizigtem Museum on Saturday, June The Vice-Frerident 
of the Committee of Council on ^ucatiott, the Eight Hon, A. 
J. Mundella, M,F,, took the chair. 

Col. Doonelly, after some intsoduetoiy remarks, said ; — In 
the report of the ndiool, which you have before you, Sh*, there 
is a pfurograph from which some people n^ht pooiibiy imagine 
that the necessity for training teachers in science waa not tho^ht 
of when the general scheme of aid to science instruction was con- 
sidered and promulgated in ZB59, and that it was not until that 
scheme had been in operation for a few years that the necessity 
for training science teachers came to light. Now, Sir, 1 was 
present at m deUfacrations which took plaoe on the framing of 
that Minute 011^59, and although it is a kmg time ago 1 Imve 
a very distinct recoUection of aiuhat occurred. 

But I would here wish for one moment to di^ess, and recall 
the memory of a remarkable man who was deeply connected 
with those deltberations, and to whom they owe so nradu He 
has but recently been taken from us, and though Sir Henry Cole 
had for several years ceased his connection with (his insUtation, 

I am sure it needs no excuse from me that on this, the flriit public 
ceremony which has taken pkee »ince bis dettli, 1 recall to you 
for one moment his mmnory. We cannot but all remember how 
much this pUer, and rdenee and art inatnietion, Imeiui of course 
elementary science ami art instruction, owe to Sir Henry Cole. 
No one would be 00 foolish os 10 suppofc ihat even If Sir Henry 
Cole had not lived and worked we should not at the preNnt time 
have had a eyatem of elementary science and art instruction in 
the country ; but it is given to a few men here and there, now 
and then, to have a clear view before dmn, and to have ihat 
energy a^ indomitatlo pMeveninre, dhieh enaUes toam, ta it 
acre, to put on the hands of the cl^k, and to hspreas a form 
and reality on what in the hands of other men wmdd probably 
have remained vain imaginings. Sir Henry Coje w^ such a 
man; and no one who, like imetf, worked for «oa^ dr 

^ixteen years under him, eould fail to be impremed with that 
rtmorlcable personality ; with his boundliw sjrmpothy in tll pro* 
grew and work ; and with his axmuordbiary tar. wfew which OOm- 
mumcated some at ioaat of hU seal and ddvtdtoA to aU uho 
come in contact, and were working, with him. 

Well, Sir, to raeor to the demtorations udth fogand to the 
Minute of 1B59 ; numhott of educaitonal doctom wore ; 

they all propoi^ and 1 believe it was about the on y suggos^h 
in which all afiread, that the first thing to be deno was to 
establirii a system of (raining teachers at some cemral hi«titutieh| 
ouch u theSehoMof Mhws in Jeirmyn Btneet, v^ieb to 
was first estobUshed had ihot obtoet in oontemfdatkffiu JM* 
Uwteiy<— most fortnnal*ly-*-thatuaviae waa.smt-to^loaadi Yiu 
will remember, Sir, that a acjble lord, your uradecoiiapr . 
effice yon now hold, has someu^f udth 

somethii^ with regard to the stoam^ptonUha to A»la 
Miflor. T 2 » dw will no dmtbt eoM 
the laugh or the scotfton. But w 
Alta Minor mt the present h%ibf 

cbnt^iiinmit than a number d 

oeitoul e?(laWi«hmtnt, to xnUke 

wouia have been in i««p, "W4 liud to trwu to a toA ifltifr; 

^ptetnent, if I nmf 
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iftvteta of on revuitts iH^hlch hafi had so large a develop* 

Imt ,amce m varioiu dkeofeiona^ yrt& hr»t tried here. This Is 
jtot^ however, the ooc&sioa for disetusiog the eenccal ajsteai of 
^eoce instruction, and science pay menu, and I only wvert to 
it at the present nu>ment to call attention to what has fpnwn out 
of it to sapplement it, and that is the arrani^ent for bringing 
soienoe teachers from the country up to London for short courses 
of ioatmictioii in the summer. That is a system which I believe 
obtains in no other plaoe or country ; 1 believe it is most in- 
vali^ble. This point also iUustfates another fact, and that is 
that the Normal Btdiool of Science is not the outcome of some 
cut and diy report of a commission, founded possibly on a foreigti 
.mmmple, but It is the natural outgrow^ of what has heen found 
to be required. It has grown so as to suit its enviromnenty and 
so far is a thoroughly English institution; and now that it has in 
the fulness of tixne — 1 will not say that the time mav not have 
been a little too full^now that it hu come out in its full pluraage, 

1 Uiink the country may be conOTatulated on this. It has a 
Mtantihc education^ inmtution uirly provided with apparatus 
and appliartcet ; but it has what is far more valuable. It has a 
ataR or professors whose position in the scientific world for the 
work they have donCy whose power of teaching and imparting 
knowledge, and whose zeal in the cause will, 1 believe, bem* com- 
parison wi^ the stajQf of any other similar iostitution, or seat of 
bamiiig in this or any othm country at the present time. 

The Chainnan 1 — I have now the (d^sUre of calling on Prof. 
Hnalffry the X>ean of otir re-organised in&titutioti. 

Prof. Huxley : — Mr. Muadella, under ordinary circQmstanoes 
^ address the Dean of the School is called upon to make on 
occasions of this kind is coobned to a statement of the condition 
of the school, and to an account of the manner in which the 
various departments of instniction are thriving or otherwise. 
But as this institution, the NoouaL School ^ Science and 
Royal School of Mines, is extremely young^n fact has not yet 
completed the first year of its eaistence^l think, with your per- 
mission, it may be well tliat 1 should call the attention of those 
who have honoured us by thdr presence to facts with which your 
official mind is perfectly BuniUar, but of which they cannot be 
expected to have cognisance. 

As Col. Donnelly has just remarked, this institution has not 
been so much made as it has grown ; it is therefore a parti- 
cularly Bns^sh Institution, tnasmuch as in that respect it re- 
aemblM the British consd^ou, which, from on abstract and 
logidal point of view ia probaldy not the most symmetrical and 
snaaonable ffibrfc that ever was raised, but which has the great 
merit of having grown out of the actual conditiona of life, a^ of 
posaeaaing the power of adapting itself to the incessant changes 
i€ our social state. The school is not. as might be judw 
from its title, a dual institution like tae A^Ui^ro^Hungomn 
monarchy ; but it has growu out of the growth, development, 
and evenbud coalescence of twn perfec^ distinct and indepen- 
dent organisations, which have at difwent tiine>', and quite 
lodS|ieodeatly of one another been set on foot by the Govem- 
nnnl of this country for the purpose of giving sdenoe— by which 
I omau physical mtenca-- 4 hatinfhienee upon the industnes and 
mds of Uie oouutry which, as every one now recognises, is abse- 
Intely msontial to their sonad and r^id progress. The Royal 
Bmol of Mines was j p ra ot ical l y estahliihe^ or rather the foun- 
ditiims of it were laid, eo far bsek as the year at which 
time a veiy staunch and kind feiend of mine, at a tune when 
dteds were, not ^te so plentifnl a^ they are now, the late Sir 
Han^ De la Beebe, ene of the most sagacious and able men it 
ever my good tonue to meet with, having set agoing, 
weny by nis own energy, the Geological Survey of Great 
Brltam, o bt ai ned the attacbnient to that serviee, und to the 
iftMewm of Bmotical Geolegy, which was ooumsotod with it^ of 
ait4ni^tiMi I thingamy he described as the first tadmi- 

was etaafaUshed In dus country by the 

S temmoe of (soyermnent t X do not faimr if 3^vata enterprise 
Jta 44 (Uie anyffiing: of the kM before. This ipstitiitiou was 
Oewemmept Schod I^Uneet and of Bciencc j 
id ho % Atas yon dbenwre* ond J oaU ymtr - 

lao^ mat m that tiGe 4 k dneWty of pre- ! 
u nWflh % mir ^ prnseiit lamr . 


metalturgioal mdnstries of the country were largely interested in 
it. But you will also observe that the school took upon itseU 
the teaching of ** science apj^ed to the arts,*' and we bM therein 
a germ, for it was no more man a germ, of what may be termed 
a general technical school. 

Now it was about the same time that the Great Exhibition of 
1851 directed the attention of people in this country, far more 
strongly than it bad been directed before, to the extreme import- 
ance or giving our industries some better foundation than the 
mere rule of Aumb, whidi up to that time had too Urgely ob- 
tained. That movement grew and became more important until 
it restdted in the creation of the Science and Art Department, 
the effects of which upon the art side, are unmistakeable, for you 
have them in this vast museum .in which you now meeb which 1 
believe is without its parallel in the emliied world. That side 
of the activity of the Science and Art Department grew rapidly ; 
but the other aide of it, the development of the technical appli- 
cation of science, was indeed attempted, but got ve^ little 
further tlian the attempt. ITiat attempt was made in this wise ; 
the course ol instruction in the Government School of Mines and 
Science applied to the Arts, then lodged in Jermyn Street, was 
enloiged so os to include an addition to its mining and metal- 
lucgi^ division, which was called a general division — a general 
traming in physical scienee-— and a technical division, that is to 
oay, waat wejtow understand as a techuioal schtvoL Moreover, 
the Royal College of Chemis^ was eombined with the School 
of Hines $ and tn order, as it were, to emphasise the devdop- 
ment of the general technical iichool side of the institndon, its 
title was altered into that of the ^‘Metropolitan School of 
Science applied to hUniog end die Arts." That was in the year 
1853, very nearly thirty years ago— a generation of men ; and I 
have no besitaiion in saying that if the idea which at ^t time 
obtained in the minds of the heads of the Department of Seienoe 
and Art had been developed and carried out, it would not have 
lieen left for this generation to make the efforts which it now 
seems prepared to make in various ways for the establishment of 
a thorough and effiectual system pf teehnioal education through- 
out the country. Whether it was that the time was not ripe for 
such an effort, or from what other cause, it is not worth while 
to inquire ; but this course of development was more or less 
nipped in the bud. The iustruedon in Jermyn Street narrowed 
uistead of widening ; the general and technical diviidans wer<^ 
gradually abolished, and the institution restricted itself os for as 
It could, to being a ischool of mining and metallurgy, pure and 
simple ; with this difference, however, that the very km and 
efficient organisation for teaching chemistry under ProL Hof- 
mani^ whi^ existed at that time, retained a certain amount of 
^ors autonomy, and did specially profess to teach the apjfdiex- 
tions of chemtetry (o.iodnstry. The change of poliOT was oigiial- 
ised in the year 1859 by anoUmr change of name ; xht institution 
was then called the “ Government School of Mines," and so it 
lemained for a few years, nntU in 1863 the title was idtered once 
more, by wiw of gtvum the imuitution extra dignity, ta the Royal 
School of Miaes," which title it has retohied ever sinee. 

1 hod the honour to be appoiiitod one of the professom of 
the School of Mines in the year 1854. 1 have now, therefore, 
eompkted twenty-eight years^ comiecrion with it. 1 estiasate 
that connection as one of the hoiqaest and most honourabls 
events of my having always been asaodatod wUh opUsogues 
iirith-whcmi oaf uiBn. ought hove been proud to ucL Moceover, 
kt me say, in cespect pf such change of poUqy os bos taken 
place, 1 am just oa .much neaponsihle as anybody else, so that 
you tnust not think that. I have the sm^lest intention of saying 
a word which emrid miiitate against the estimation whtoh the 
School of Mines, 1 om hajkpy (0 say, always has held, opd which 
1 profoundly henst it alwsys ^11 h^ if I point out to yon that 
there were, from the eery hegtaAing, eeetsin etaremely grave 
defbcta ip ita oonstMion. X oannot auytihat they arose hpom the 
fault of 1^ body Ptatataiitad, hut from riieidot that the neeesri- 
ties of sdmiUfic tadoiiig were understood a ipiorter of a century 
ago in a totally that in whkh they ore now nu- 

deietood. 13 ie oP|y, |nwetaien iriiiiffi was mode 
iAstroetion, vritieh ta llta^iiisdta obd soul ef all effiowmt scientific 
ediicatiim,,ta Mines, emuisted in timiobo- 

mtorinp to eltatai^ty ahd^ toiBta^ Rer no other totaech 

ol seiencnwastltata^effic^ teaohto promded, end 

mn tooPiimBtatiPintmb torifamaistry 
yerfset,totiMti^n.»?^^ the tonJadto- o f ^^ p 

oa 1 eoukl^wacd* 
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' iUBtitution, lecturing natural history, and I am sorry' to 
say, all the time, with the more or less dehuite consciousness, 
that 1 was an invOluotary impostor, and that it was not pogsible 
for me to teach in any genuine fashion, l>ecau«e 1 had no 
room in which practical instruction could be given. I do not 
know whether my colleagucA would be inclined to make the 
same confession, rat the same want mu<4t have been felt in the 
teaching of physics, and in the other kinds of instruction given 
in the school. Moreover, we had no mathematical instruc- 
tion, and, in spite of our repeated representations, it was not 
provided. 

Now that state of things obtained up to the year 1872. By 
that time some of us had got extremely tired of it, and I was 
one of those who were so tired, my chemical colleague was 
another, ^my colleague the Professor of Physics was a third, 
and we got up a sort of little prominciamcnto to say that we 
T<^ly could not go on teaching in that way any longer ; that 
at South Kensington there was a large building which was 
standing jtcrfectly empty, and might we be allowed to do our 
business in a more efficient v'ay by being tranaferred to this 
empty building? With the assent nud consent of our colleagues, 
and wiiii the sanction of the Department of Science and Art, 
the desired transference took place, and the result of that was, 
that all the professors who were moved were able at once to 
institute a more or less adequate system of practical instruc- 
tion, and to make the teaching in the school in their own depart- 
ments something like what it ought to be. Subsequently the 
Professors of Geology and Metallurgy and Applied Mechanics 
were similarly moved, until now only the Professor of Mining 
remain'^ in Jermyn Street, simply because he has there the admir- 
able collection of models which are so important for his work. 

That, Sir, is the hlMtoryso far as it can be told, in a few words, 
of the origin and grow th of the Royal School of Mines. The 
only change that has taken place in consequence of the new 
organ isation in that institution is that it has been made more 
emcient. Mathematical instruction has been added ; practical 
tcacliing has been supplied in all branches of science which 
thjs Associates of the Koval School of Mines are required 10 
study, and I cannot doubt, seeing the respect* which has for 
many years been paid to the title of Associate of the Royal 
School of Mines, that that respect will simply grow and increase 
with the knowledge of the public, that the only alteration which 
has taken place here of late years is to make the title represent 
a very much larger value than hitherto it has been possible it 
shotiid represent. 

Now', sir, 1 turn to the Normal School of Mine®, about which 
my task will be easier, because Col. Donnelly has said something 
about it. 1 have spoken of my respect and affection for the 
older institution, the Royal School of Mines, with which I have 
been ao long connected, but I am not quite sure that, looking at 
the matter from a broad and general point of view wdth reference 
to the influence of our school upon the country, that 1 may not 
have taken an even greater interest in the series of steps which 
have led to the organisation of the Normal School of Science. 
It U very hard for those whom I address, and who have not the 
advantage or disadvantage of being as old as I am, to believe 
that there was a time, hardly more than a score of years ago, 
when it was almost impossible for any one who was not con- 
nected either with the universities, with the medical schools, with 
the School of Mines, or with one or two institutions in London, 
to obtain the slightest tincture of practical scientific instruction in 
this country. When, therefore, those conferences and delibera- 
tions, to which Col. Donnelly referred just now, came to my 
knowledge in the year 1859 , 1 felt profoundly interested, and I 
thought the plan proposed extremely well devised, and that it 
was the oiUy one, whatever its imperfections may he, which at 
that time was adapted to meet the wants of the time. 1 confess 
that when I Heard of the establishment of these science classes, 1 
mode the same sort of reflection as the manVho said let him make 
the soAgs, and he did not mind who made the laws. I said to 

X lf, I do not care in the slightest degree from this time forth 
th« universities, or what the public schools may do m the 
way[</ ttaefaing science to the non-professional classes; they 
are raund ootv bu sit dsmsHre^ either they will follow 

in the this movement towards ^nerol $cienti6c ednea- 

tion of the or they a ill pass out of the stream of pro- 
gress of modem Von may think that was a very lavge 

OAttcipatibn to upoii a email foundation/and undoubtedly .U 

waa;^t the imthefiM development of this system of setenafie 
teaching has^ I tbhdc, etkturely wided my anticipation, and 1 




am happy tp say that the public schools and the UniVerddes 
have followed suit, until now it is as easy to obtain a fair gen^l 
scientific training in this cottntiy, as a quarter of a century ago it 
was difficult. 

Well then, this system of science classes having spread over the 
country, it soon became apparent that the greatest obstacle to its 
efficiency lay in the want of knowledge of proper modes 0# 
teaching on the part of teachers. It is lamentable how mudi 
the ordinary mode of education in what is often called Uteraluro, 
but commonly is not, tends not only not to help a man to l>ecotqe 
a learner or a teacher of physical science, but rather to impede 
hU becoming one. Nothing is more surprising to me than to 
find a nuinbcr of instructed jiersons coming up here for scientific 
education, and to discover that they cannot observe. They have 
been so accu tomed to take statements on credit from books and 
word of mouth that they have almost lost the faculty of seeing 
things fur themselves. 1 remember after having given a lecture, 
accompanied in my ordinary way by drawings on the black- 
board, that 1 went to look through the microscope, and ^ what 
one of the students who had heard thivS lecture was drawing. To 
my astonishment, I .^aw' that his drawing was the thing 1 had 
drawm on the blackboard, tiot the thing under the miepscope. 

I said to him, What is this ? this ig not at all like what is under 
the microscope. No, he said, that is what was on the blackboard. 
He did not believe imture, he believed me ; and the p^reat lesson 
I have tried to teach, which the fundamental basis of scien- 
tific 'teaching is, do not put too much faltli in your teaober, 
but do believe nature. The only way of remedying this evil 
habit of taking science on trust, is to give the science 
teachers the opportunity of obtaining a discipline in the 
methods and a practical acquaintance with the most important 
facts of the particular Iji anches of scien'',e which they profess to 
teacli. That has l>een done partly by bringing Up leachm from 
the country for short courses such as arc now going on, or will ’ 
shortly be going on in this institution, and partly by giving them 
the opportunity individually of attending the courses of the 
Royal Sch'X)l of Mines during its separate existence. What 
happened last year was that this system of bringing up teaches 
for scientific training, for training, that is to say, m special 
branches of science, was made systematic and thorough. By 
adding to the staff of the Royal School of Mines a chair of 
Mathematics and Mechanics, a lectureship on Astronomy, a 
lectureship on Agriculture, in addition to lectureships on some 
other subjects, and by providing full means of practical instruc- 
tion, the institufion is now able to jrrovidc fora tolerably efficient 
training, extending over a considerable number of months, of 
teachers of the science classes in those matterii of clcmcuto^ 
science which it is needful for them to understand thoroughly in 
order to teach properly. 

Having been practically interested in the administration of tlie 
great measure or education for the masscB of the jwaple, which 
was set on foot a dozen years ago, is particularly grarifylng to 
me to see this last step taken, because it appears to me that so 
far as science is concerned, it is the crowning of all the organisa- 
tions which a Government may and should undertake in regard 
to the education of the masses of the population. The veamt is 
tbi<« *. At this present time, if there be anybody ia the rei^test 
district of England in which thehc science classes are established, 
if there be any child who has a faculty far science, which is a 
thing inborn, end 03 much a genius as the faculty for art ; that 
child, boy or girl, as the case may be, has open to him or her 
the moans of instruction in one of the science classes. To those 
who have not any special faculty, science certainly will not do 
any more harm tlwo learning anything else that learn with- 
out understanding, as most boys do learn so many things at aU 
sdiools. But if the scholar poflisesses this scientific faouay WhHdl 
I just now spoke of, it is open to iiim to distinguish himself kt 
the May examinations. If he distinguishes himself at the llisy 
^animations, scholarships are open to him at vWious institu- 
tions, among the rest in this Normal Sdhool. . If under the 
instruction wMch h offered to him, he sh^ws a higher kind 
Sdentific capacity, I do not know that there is any Hmh to w 
point yrhich he may eventualiy teach. . If he W itt him the , 
makingof a Davy or a Facftday-^nd,cmce in thirty or'foftj 
years men of that kind are born in th* most out of the way 
unlikely places— if he have that mhlty, ^ere is 
a need that he should hopelessly strng^e witk 
StacleiL but the path tO' reaUh t)tust pon^n 
sofve bis csmmry most effeetoeny is laid m 5 

organisation which 1 have deeorihed. And k otdear 
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omonSsation comi^te, we are endeavouiing to give such 
iB^i^ctlon to the teachel^ as will eaabte them to aid in this 
'bUttitess of f 4 cltin^ out from the mass of youth under instruc- 
tion those vmo are most likely to attain scientific distinction, 
and to train and inform those who are likely to profit by scientific 
instruct torn 

I am sorry, Sir, that 1 have detained you bo lorvu. It now 
only rSmains for me to report to you that, at present, the number 
of students in the Institution amounts to 198. I may say, that 
' in only one or two classes is there a slight falling off in numbers. 
In lucvetal the numbers are enlarged, particularly in the metallur* 
rioal class, and in the geologwol class, in which latter the 
demand for a system of instruction which has been established 
here by my colleague, Prof. Judd, has been so considerable, that 1 
Several have had to be turned away for want of accommodation. 
You will be gUd to know that this system is so thorough and so 
efficient, that ftrom abroad men are sent to study its working. 
The w hole school is at pr^ent in a very healthy condition. 
Some little difficulties attended its birth, as is very often the 
case with strong and lusty infants ; but I think our infantile 
complaints have all now subsided, and 1 hope that the institution 
look forward to a vigorous manhood. 

General Martin was then called upon to read the names of the 
successful studentK, He said ; The ceremony to-day of neces- 
sity came bo closely on to the heels of the examinations, that the 
Wneral lists could not possibly be made up. Only those awards, 
therefore, would appear to-day which could be ascertained in 
time. For this same reason w'e may hope that some other 
gentlemen, in addition to those who receive the Associateship 
to-'day, will be found to be qualilicd, and receive it hereafter. 

The following names were then read, and the certificates and 
priaes were delivered by the Chairman 

List of Stud£tits toko ate to recave Asscciateshipst June^ 1 882 

A, W. Day 1st Class Mining 

h. W, Harbord 1st Class Mclaburgy 

G. Kamensky ist Class „ 

F. I.. Cepero and Class Mining 

G. Ross Divett ... ... 1st Class 

J, K. Green and Class Metallurgy 

J. ?. Walton 1st Class „ 

^ . L. I'Anson and Class Mining 

M. Stunfland / ‘''.SI?"" Metallurgy 

^ _ 1 2 nd Class Mining 

I St Class Metallurgy 


Award of Prizes^ SeholarshipSi 
and YeaFs Scholarships J ? 


I St Year’s Scholarships ... 


“Forbes” ... 
“Murchison” ... 
“Tyndall” ... 
“Dc la B^che” 


Medah^ <^e. 


1882 

F. Collins 
T. Bodey 
aSutton 

W. Hughes 
Mather 

G. Graves 


C. J. Gahan 
H. F. Collins 
W, T. Burgess 
C. H. Powell 


"Baswiner" j h J. Hood {18^81) 

„ , . j F. W. Harbord 

. Chenustry Prke, "Hodgkinson”... C, A. White 

^ The Chairman <--Mr. Dean, ladies and gentlemen, In the 
^^*®^*^* of my office I have seldom bad to perform 

than the one 1 have just fulfilled, of 
t^butiogtheaw^s to the «uocewf«l students on this occa- 
' *** t it hJ attain you at this hour with a speech, 

especially as yohlmve had a moat excellent address fromthat 
«cwnce and wotoiy, the Dean of our Normal School. 
It vodd only be had taster but it would be a great indiacre- 
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organisation of the school, and of bringing it into the poshton 
which fulfils $0 admirably the condittons of usefulness Which 
Prof. Huxley has so well desaibed to you. 

We have all felt in the words which fell from Col. Donnelly 
how much science and art in this country and in this place ow^e 
to the late Sir Henry Cole, and I should not feel satisfied to 
address this audience without expressing my own deep conviction 
of the great service which he rendered to his country, services 
which will endure for generations and centuries, the value of 
which we only yet very imi^erfectiy realise. Prof, Huxley 
pointed out how slow tne growth of science teaching in this 
country had been as compared with the success of art-teaching. 
It is hardly to be wondered at how much more easy it is to 
appreciate beauty and art as applied to industry than to see at 
once the advantages which science confers on industr y. Even 
the most superficial of us who have lived for the last thirty years 
cannot walk through the streets of London, cannot look into any 
oidinaiy shop, or look into a shop window, without being struck 
with the marvellous change whicn has come over the textile and 
metallic productions of this country in the way of their artistic 
character. 1‘here is nothing so remarkable as the change which 
has taken place in our curtains, or carj^ets, or hangings, or fiirni- 
ture, or decorations, in everything admitting of the application 
of art to our common life. There is nothing more charming or 
more agreeable to realise, but it is not so easy to understand the 
enormous value and importaoce of scientific instruction, as it is 
to appreciate at once the advantages of art training. The in- 
fluence which art has had on the industry oi this country through 
the instrumentality, I think, in the first instance, of the late Prince 
Consort, and the men who surrounded him thirty years ago at 
the exhibition of 1851 — that influence is something incalculable, 
I l)cUeve, not only in its advantages to those of us who enjoy the 
plea^^re of these more interesting surroundings, but also in the 
industry of the country, and in the extent of its employment and 
manufacture, and the Hundreds and thousands of people who are 
benefited by an increase of our export trade. But we have, 
and I am j^lad to know that the manufacturers of this country 
arc beginning to realise it, been far behind in science-teaching. 
We have been behind our neighbours in France and Gennapy, 
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selve.s of the resources of science in order to impravc their 
manufactures and to develop the resources of their country in 
order that they may successfiilly compete with us in the markets 
of the world. I know nothing so astonishing as the lavish ex- 
penditure and the prodigious efforts that France and Germany 
have made within the last ten years to increase science teaching 
in those countries. However, if we have been flow in our 
growth, I am not at all disheartened, because I believe it has 
been sure, and, as Prof. Huxley has told you, it is better fitted 
to die circumstances and wantsi of our country, probably, than 
the Government' created institutions w hich have prevailed abroad. 
I do not want for one moment to anticipate the report of the 
Royal Commi.«&ion on technical education which is now pursuing 
its investigations. I am quite sure that Commission will lay 
before Paniament and the ebuntry not only a most interesting, 
but a most startling report ; but at the same lime 1 am not at dl 
afraid that we are so behind that we cannot adapt ourselves to 
the circutttstanew of the case, and that we shall not continue to 
hold our own in the industrial progress of the future as we have 
in the past. 

Prof, Huxley tbld you that, tu'enty-five years ago, in our pro- 
vincial to\vnB, and even in London, there w-as hardly any oppor- 
tunity for scientific instruction. I know in my own early days 
the only opportunity an inouiring young man had was to be 
found m the classes of Mechanics' Institutions, where some 
amateur student of science was willing to convey to his fellows 
some share of the little knowledge which he himself possessed . But 
anything like systemtdjc scimUiftc instruction was utterly unknown 
in the gieat centre of industries of this kingdom thirty years ago. 
To-day, in connection vM the Science and Art Department, there 
are 1760 tetchers^ at least, principal teacher^ I am excluding 
assistants. There ar^^ooo students in schools receiving grants 
from the Govemm^, m coimectkm with the Science and Art 
Department. There aie about aoo students that we have 
in this instUntjon, 50 of whom are in training ns teacher^ 
and there are eoo teiehce teachers who come from the pro- 
vinces ever year to receive short courses of imtruction, with 
their travelH^ ea^enses I>odd, and an ailowiance amde to them 
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^ tli«y are parMiiUK their btiidiea in this institution. We 
have also twelve exhlbltiotui of four of 15/. ^ and two of 
3^, which are awarded annually hy the Government. These 
are only the nuclouSy so to speak, of numbers of exhibitions 
which are given in various localities, and that bring to this insti- 
tlon for tramin^ the .men who have the faculty for $>cience 
teaching, end who will be the future teachers for science in this 
country. I am sure no one can have been present to-day, and 
have seen those young men advance to the table, and have seen 
them receive their certifioatef; of associatesblp, and their honour- 
able awards for their successful studies, without feeling that 
those men are going to carry to all the centres of industry an 
amount of and knowledge which will be of immense ad- 
vantage, not only to themselves, but to the industry w ith whicli 
they are associated. In every pan of England there is a 
demand for technical instmetion, and that demand is very much 
groping tn the dork, for our people hardly understand what they 
mean by it vet. It means they want to know the f'oiionate of 
the work winch they are doing. Tlicy are tired of working by 
tuk of . thumb, that when, as 1 have heard a Dyer explain now 
he got certain results, he tried his alkalies and acids by dipping 
his thumb into them and tasting them, and when he ^und the 
components for some particular dye, he took a shovelful of this 
and a shovelful of the other, and so arrived at certain results 
which be could rarely arrive at with precision again, but which 
was mere guesswork, rule of thumb, chance, and accident ; all 
that is passing away, and I believe, ns the result of the good 
work that is doing in this institution. 1 am sure you wiU all 
join with me in expre&sing the hope that our Dean, who holds 
that title for the first time during the last year, will long remain 
at the head of this institution, to carry it to that success to 
which he aspires, and which he has done his utmost, by his 
noble eflort and by his constant and eloquent advocacy, to 
secure. 


DUNSTNK OBSERVA TOR Y ^ 

K* DREYER, having been appointed to succeed the late 
T. Roaanev Robinson as director of the Armagh Obser- 
vatory, will vacate his post here lusxt Sesptembef. An advertise 
ment ^ been inserted in Nature inviting applications for the 
post of aaaistant. 1 have received a number of replies, but 1 am 
not ^ in a position to make a definite recommendation. I do 
not like to allow Mr. Dreyer's resignation to pass without ex- 
prasing the high ophdoii 1 have of the manner in which his 
duties hare were discharged. 

The meridiwB circle has been as before in the entire charge of 
Mr, Dreyer. During the past year Part JV. of the Dunsink 
Obserraaons and Kc^rchos has been issned, in which is con- 
tained an acoouBt of the meridian cir<de and a catalogue of the 
red stars whose places have been determined. In July and 
August many nights were spent observing the two bright comets, 
but the weamer wa*; so unsettled that only four observations of 
Comet 111 . and two of Comet IV. couid be secured on the 
meridian. 

In September a series of observations of stars between * 2* 
and - 23* declination were commenced. In oU there have been 
made 713 observations of transits, and 582 observations of decli- 
nation ; the redactions to apparent place are cotnideted for R. A. 
np to December 11, and for deck up to March 10. 

The meantime clock service has been continued throughout 
the year. The circuit has been tested cm 349 days— from July i 
up to June I4**with thwibllowlng results 

265 daytr* error not greater than 1 sec. 

56 ,, between 1 sec. and 2 sect. 

3 $ „ greater than 3 sees. 

I referred in my last report to the chronograph which Mr. 
Gmbb has had in hand. From a great press of other work, 
the instrument has not yet been quite finished, but 1 think we 
may frow regard the chief difficulties as conquered, and 1 look 
fbrwfttd very shortly to having a chronograph which will enable 
us to do teal Justice to the meridian circle. 

Tlie South Equatorial has, as before, been chiefly emphn^ 
bymyaehf in the ohsemtfons of stars ior atmual parallax. The 
nixmber of ihe observatbika siade altogether amount to x 9 $. 
Ihls nunibar is Ibss than in former years, because several 



aeries of observations have been brought to a close during the . 
present icar^ and the results have been discussed and jfirepar^ 
for publication. I now submit the manuscript ivhkh is . ready 
for the press as Part V. of our publications. The work will 
considerably larger tban the parts formerly issued, and will con- 
tain 3cx> pages or somewhat more. It consists antkely of the 
parallax researches made by myself at the South Equatorjal ha 
the last four years, and brief abstracts liave^bccasionalLy appaand 
elsewhere, i now only glance at the poriions compktea susce 
the last visitation. 

In my last report 1 stated that the measures of the position 
a^le of + 50^*, 17^4* fi*^ Oroombridge, 161S) required further 
discussion : that discussion they have since receded, and the 
result is very satisfactory. From the distonoet 1 liad obtainad 
from Gr. 161S a parallax of 

o"'334 ± -OSC- 

From the position angles the dtscussioQ now submitted gives a 
parallax of 

o'''3X4±'03i. 

By combining these results, we find as the result of 106 nights oi 
observation the mean value 


o*'-332 ± *o"x>38. 

Considering the smallness of the probable error, it can hardly be 
doubted that this object has a parallax of a third of a tecond. 

1 also submit the completely discussed observations of 36S 
stars which have been examined in the manner already described aa 
reconnoitring for annual parallax. In the great majority of coses 
the results are negative, yet even in these cases 1 believe the 
work is of value as a part of the general survey of the heavens. 
It i'i also, 1 believe, the only systematic effort which has yet been 
made to scarcli for the nearest neighbours of the sun. 

I am, however, glad to say that all the results of this work 
arc not purely negative, but that certainly in one instance, and 
probably in others, results of considerable interest have arisen. 
At the present moment I am only in a position to speak de- 
finitely as to one object, vir. the star 6 Cygnl B = 32486. 

My attention was directed to this star from the circumstance 
that the reconnoitring observations indicated a probable parallax, 
and I determined to observe it systematically. The observalions 
were made on 33 nights, the first being November 30, 1879, and 
the last being Dfccenilw 22, 1881, observations of the distance 
and of the position anale now submitted. The mean value of 
the parallax from the ^stances is — 


+ o"' 504 db -060, 

and from the positions 


the mean being 


+ o"-383 ± *130, 

-b o"- 48 s d: o"x>S4. 


It is a matter of considerable interest to observe that thk is 
about the same parallax ub that of 61 Cygni, another object in 
the same constellation, and a double of the some character. 

The projxwed part v. will consist of five papers, as follows : — 
(i) Reconnoitring observations of 368 stars, vrith a view of 
finding whether they have a large parallax 5 (2) on the annual 
parallax of Groombridge 1618 ; (3) further researches on the 
annual parallax of 61 Cygni ; (4) on the annual parullax of 
V. Ill,, 343 v (5) on the annual parallax of 6 Cygni B. 

Brief accounts of the results of 3, 3, 4 have already appealed in 
the Proctcdif%g^ of the Royal Iri^ Academy or in the speciai 
ptronomical journals. It Is now proposed that they sh^ be 
issued fully and with all the Information necessary to ewtlile 
astronomers to judn them adequately* 

Betides this work, which I now sutait os completed^ then h 
a large mass of other work which ^ in a paxti^ly eompicfeed 
state. The red star Sch 349 {a) seems to have a pirajlaat, and 
I have completed two sets of observations thereon, Thete lurtW 
indeed been finished for some time, but I have not yet heen aUda 
to complete the discussion, andfurffier ohs«mtkmswiU|wrih«^ 
be necessary. I have lUso completed two s^s whi^ wltl gtye 
four indep^ent determmatioiM of ^ paraakx of ^ 
llmre are also smne hucdieda of dm iweoimoMidflg obscrvniMi 

in ahalfreeropletedcmulitiiia, I to ote^hlv 

d»dng Ihe atttimm, 

r- Up to the present 1 Imve oonfioed my 

with the Booth Kquatorial^tb the mewMhm cm 
with which Dunsink is IdshiiMfy amoebttd, 1 bam bowtwhri / 
w^jiome hesitation, dediM to ttnxpimt hk the 

GUI, her Majesty's Aatronomer Sat , 
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^ Mnm’s parolUx hy obsezirmtlon of Victoria and Scppho. X 
hjftvc already commenced the prelitaiuofy work, and I anticipate 
dtutt much time will be devoted thereto in the ensuing autumn. 

Kobbkt S. Ball 


SC/ENCE IN BOHEMIA 

A CORRESPONDENT, who was present at the recent 
^ meeting of the Bohemian NaturaUsts, sends us the fol*i 
lowing brief report 

The second nwetiiig of Bohem&au Naturalists and Physicians 
was held during Bday ^-50 in Prague (Natuke, vol, xxvi. 
p. 66). This rneetism, in which over 600 members (some of 
them coming from Poland) took part, seems to have proved 
HUffidently umt the above-named Slavic tribe (counting only 
sOmeBiing over six millions of soula) is not less successful in 
cttitivattng and promoting setenee in its own language, than other 
small nations (Dutch, Swedes, &c.). 

In the two genera! meetings the folio wing addresses were 
ipvftn {*-^By Dc. Sc^farik, Professor in the Bohemian Univer- 
sity, on the aims of chemh»l investigation, in which the subject 
was treated from an unusually deep and philosophic point of 
view ; and by Dr, Holub, on the importance of the medical pro- 
fciifiion in transatlantic countries. In this address the essayist 
pointed out that the great power wluch had been obtained by 
the English in transatlantic countries is especially due to the 
investig^ons made by tliem from the scientific, commercial, 
economical, and strategical point of view. Dr. Holub farther 
referred to other oxpenenees of that kind, which he made in hU 
travels in South Africa, already known to the readers of Nature 
(vol. 3uiv. pp. 35-38). 

In the Section for Medicine, papers were read by the follow- 
ing gentlemen Doctors EUelt, Tanovsky, Maixner, Drorda, 
Tnomayer, Cbodounsky, Hlava, Wiktor, Zahor, Pole, Bdhm, 
Belohradsky, Ehrmann, Cards, Krannski, Chudoba, Mayzel, 
Steffal, Wftch. 

In the Section for Suigety, papers were read by Doctors 
Schoebel, Obtulowtcs, Janovtky, janda, Kuniewicz, Michl, 
M^al, Talko, Weiss, Bastyr, jersykowski, Ostrcil, Carda, 
Ifioht, Matlakowski, S^tt, Ateiaoer, Skalicka. 

In SiBcthm for Pharmacy, papers were read by Doctors 
B^ohoubek, Jandons, Fragner, and Stepanek. 

In the Seotian for Mathevnotics and Physios, Dr. E. Weyr 
read a paper on the oonstructhm of a hyperboloid of oscula- 
tiou; J. Vaneeok, on general imrersion; V. Jaeger, on the 
aolution of eqoatioiis of 4^ degree ; K. V. Zenger, on a disper- 
sive paralklapipedott, on microsGOpea with oRdomersic 
looses ; Dr, D^brava, on seusithre flames ; X>r. Becka, on 
comets ; F, Maehovec, on tlie construction of certain curves ; 
Dr. W^r, on the oonstfructiou of rational curves i!i space, of 
third, foum, fifth, and nath demea ; B. Prochoska, generali- 
sation of ateroQgtaphic sections of planeK of second degree ; A. 
Suchaf da, on movements of carved planes ; F, Toms, construc- 
tion of section lines of two c<mic sections ; F. Cechac, contribu- 
tions to eleetrotechntcB j Dr. A. Seydler, on the uiie of quatec- 
nious for the solution of a certain mechanica] problem ; Dr. V. 
Strouhid; on the peculiarities of magnetic and g^vanic steel ; £. 
Mewtdwl, electric oondnctivhy of mixtures of alcohol and 


In Bn Beudon for Natural Sdence, papers were read by Dr. 
CelhkOvfifcy, on the sympodinl eonatitation of vine-branches; 
J, Rsyssylo^ice, on the inAtienee of light upon the transforma- 
tion of matter in, plants; F. Bayer, on tlie asymmetry in the 
Jdioiilder-Mnde cliile of fim and some birds; V. T. 

on the fSdm of Bohemian chalk-formation ; Dr. 
\ on the f^ddiis of the Amerkaa and Bohemian 

; T. Sitensk^i;^ the tnrfe from the giant mountains ; K. 
Cerm^, on the' Aarutifteation of the alltmum and diluvium in 
ceepdn|>a^ th^fbuim of tern strata, and their depo- 

attiin over t^der ftwroatkms ; Bf, hla^ en the division of ceils ; 
Dfc Fric, on the Sawria found id pormic formation of 
F. on a aew‘110^ found near Ttdmr 

Korettiky# on the rock- 

4^ ; T. fCalka, on Bcdtmhhm pv* Wold* 






stem of Cedbut ; & Oetoer«k4 

r. Novilc, ^cQUtribdll<m> ^ thefwima of 
najdemt t Fdc, ddumlRitjefi to the 
} Rnmieoildt to tfcw 

; It Taiium» xni 


and diatamaoea of South Bohemian tur£a ; S. (Klnava, criteria 
of modern petrology ; Dr, Celakovsky, comparison of indusia of 
ferns and oval inte^imenta ; F. Safranek, on a new And of opals 
and chalccdoas near Tabor ; Dr. Vejdoviiky, on the male of 
Ltrnaspoda stiackiorum^ ami on Bohemian Planarise ; Dr. 
Hansgirg, on Bohemian Algse, and on the movements of Osotl 
larise ; J. Ulicny, on Moravian Molusca ; Dr. Zulinshi, on 
miuefalogical symbolics; Dr* Palacky, on the flora in the 
Bohemian chalk formation ; C. Zahalka, ge<doglcal map of the 
environments of Jicin ; Dr, Kamienski, growth of plants in an 
atmosphere not containing carbon dioxide ; F. Posepny, on the 
disintegration of rocks ; Dr. Koataflaski, on the distributien of 
Gabdan fishes, and on the formation of hormogonia. 

In the Chemical Section pa^s Were read by Prof. Butleroff, 
on the oxidation of isodibutjdene by potassium permanganate 
(presented) ; Dr, Radxifizewftki, on physiological oxidation ; F. 
Stolba, application of aluminium-metal in laboratories ; A. 
Belohoub^t on crystallised hydrates of potassium; Dr, B. 
Brauner (Manchester), on the atomic weight of didymiuxn and 
otlier researches, regarding the chemistry of rare earth-metals 
(presented) ; F. Chodounsky, on fermentation ; Prof. Preis, on 
sodium sulfarsenite ; Dr. Janecek, on the electrolysis of Saline 
solutions ; Dr. Wasowtez, on crolftconic acid ; Farsky, on 
superphosphates ; K. Kruis, fermentation in spirit-refineries ; 
M, FUdier, on the decomposition of collagenous substances ; J. 
Stoklasa, on the geochemical conditions of Bohemian chalk- 
formation ; Jal, on the estimation of hypophosphorous acid ; T, 
Wiesner, on potAssium-oramc chromates ; k. Sykora, on certain 
coloured clays found in Bohemia , B. Kayman, on a new synthesis 
of methyl-phenyles ; Farsky, chlorine as a nutriment of plants. 

In the Section for Archaeology and Anthropolf^, papers were 
read by Dr. Woldrich, on the skulls of prehistoric domestic 
dogs ; J. Ossowskl, on the objects found in caves near Cracow ; 
Dr. Berger, on fibulae found in Bohemia ; Dr. Kopernicki, on 
the trepanation of prehistoric skuUs in Bohemia ; ‘B. Jelinek, on 
the environments of Plesivea 

In the Section for Pedagogy the following papers were read 
or subjects dbcussed ?— Dr. licjzlar, how to teach physics and 
astronomy; F. Nekut, how to teach miaeralo^ ; J. Mrazik, on 
the services rendered to paedagogy by memdne and natural 
science; J, Vanecek, necessity oT teaching new geometry in 
middle schools ; Dr. Kotal, on the treatises of natural science 
used in middle schools ; J. Klika, how to popularise natural 
science ; Pokt>my, on teaiming of gymnastics. 

In an exhibition connected mth the meeting many intereating 
objects touching upon fMedicine and Natural Science were 
exhibited. From the scientific excursions by which the meeting 
was concluded only that into the welbknown mine of Pribram, 
under the direction of Prof Krejci, may be mentioned. 

Only within recent years Natural Science liegaii to be cultivated 
in Bohemia in Uie Slw language, and this is especially due to the 
establishment of a Bohemian oj^cchnic School and recently of 
a corresponding division in the University of Prague though the 
last-named school was founded alre^y in 1348. 


INDIA-RUBBER PLANTS 

VTR. W. T, THISELTON DYER brought before the 
y-** Linnean Society, June rs# au important communica- 
tion on the caoutchouc-yielding Apocynacese ol Malaya and 
Tropical Africa. After giving a general sketch of the structural 
and physiological conditions of tiie occurrence of caoutchouc in 
plants, the author pomted otd that the plants which appeared to 
yield it in oomtnev^l quantity in three wldely-separara regions 
all belonged to one tribe of Apocynacese, the Cirisse^. In the 
East Indies the ^Inggarip" of the Malay Peninsula, the 

gutta soosoo of Borneo, was the produce or a new species 
JpiU/uffk/mat W. Many other gpecies of this and 

allied genera also MtentM to produce oaout^uc in quantity, 
worth collection. GttOtral Afr'ioa Zandolphitt^ which was 
closely allied to#W%)lMc, tint differed In i>osmsaiag termtiNl 
instead of axilla^ wm the most important source, Qn 

the East Coast caodtdhouc was yielded by Z. marismis acd L 
flari4a^ the latfef aimi^'ortiAmental olmit. A$ the rubber exuded 
from thetmtstettw, fewBs plastered '^^ccfllectors on breast 

and arms, and ftkhtbfelt'layer, when jieeled Off and cut up into 
«(jdaw», vrnn oalW rubber:'* On the west eoani;, tbe 

most iihportiiXft £, tite rubber ofwbith eoold 

In wound off igto wls or smoB^ ndbi from the cut stems, like 
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silk from a cocoon; tfai^ specter was cfillcd **Matcre.’' I» 
Jlifrida also occurred, and was called ** m’bunga " ; its rubber 
wa^ Worked up into balls, but was inferior in value. The rubber 
of Z. Fettrsianu was of little importauce. In South America 
Hancoruia ^cioia yielded what wxis called ^*mangabeira 
rubber.” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

At the summer commencements of the UnivmitjF of Dublin r 
held on June 29 last, the degree of I^L.D, Honoris camd was 
conferred on Dr. Siemens and on Mr. Alfred Kussel Wallace. 

At a special meeting of the Council of the University of 
Dublin, held on June 30, Mr. Kobert Crauford was nominated 
for the imbortant post of Professor of Engineering in the Uni- 
versity, Mr, Craufurd is well known for his many fine engineer- 
ing works successfully canned out in North and South America, 
and in Europe. 

University College, Bristol, — The new wing of the 
permansnt IjuiUUngs of Ihiiversity College, Bristol, is now rising 
rapidly. The portion nevoted to physical and engineering 
laboratories and lecture-rooms will be ready for occupancy in 
October ; the new chemical laboratories and lecture-rooms will 
be completed before Christmas. This greatly-needed extension 
will not, however, meet all the requirements of the growing 
institution, and additional buildings to accommodate the medical 
faculty are greatly wanted. One of the latKiratories of the 
Physical Department is to be fitted up as an electrical labora- 
tory, Prof. Thompson is actively endeavouring to r.aiae funds 
for its complete outfit. Mr. C. C. Starling has been appointed 
Demonstrator in Physics. 


SOCIETIES AND ACADEMIES 

London 

Hoyal Society, June 15,— “On the Specific Heat, and Heat 
of Transformation, of the Iodide of Silver, Agl, and of the 
Alloys Cuyl^.Agl; CusL.2Agl ; Cu^ls-sAgl; Cusl„.4AgI; 
CuX.i2Agl ; l^bla. Agl.’^ By Sigr. Manfredo BcUati and Dr. 
K. Komanese, Professors in the U niversity of Padua. 

The authors have determined the specific heat, and heat of 
transformation, of iodide of silver, and of five alloys or com- 
pounds of that substance with iodide of copper, aud one wdth 
iodide of lead. The substances have already been studied by 
Mr. G. F. Kodwell as regards their expansion and con- 
traction on heating, and the results comoiunicated to the 
Royal Society ; the same specimens were transmitted to Padua 
for the experiments of ProE BclUti and Roinanese. The fol- 
lowing resulti^ were obtained. 9^ and 63 arc the temperatures 
at which change of molecular structure respectively commences 
and finishes ; c the mean specific heat between ^ and T for tem- 
peratures below ^1 ; specific heat for temperatures above 9 .^ ; 
and \ the beat absorbed by the unit weight of the substance in 
consequence of change of irtruciurc. 
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TThe results ate compared and discussed, and inferences are 
drawn therefrom as to the constitution of the bodies experi- 
mented Upon, 


Qeolofioal $oOiety, June 7.— J. W. Hulke, F.R.S., pnesi- 
dent, la the chair.— Alftid Morrif, C,E., and WUUam Henty 
Wauen w«re elected ^fellows of the Soctehr. Prof Louis 
Lartet of Toulouse was proposed as a Foreign Correspondent ef 
the SoOlety. The foUowijkg ccmmunications yitttt read i^The 
Pmkleat md the loilowjng note, forwarded by Don Manued F. 


de Castro, Director of the Geological Survey of Spain On the 

Discovery of Triassic fossils in the Sierra de Gador, Province Of 
Almeria, Spain. The metalliferous limestone of the Sierra 4 e 
Gador, owing to no fusbil remsms having been found prior to 
this occasion, has been k perfect puzzle to all i^logists to toe 
last fifty years. MM. Maestre, Amor de Ja Torre, Pernokt, 
Ansted, and Cooke considered these limestones to belong to the 
Transition series, the former taking It as a representative of the 
Mountain Limestones of other parts of Europe. Mb Prado 
hinted that they might be Devomnn ; whilst M. Willkomm, iU 
the geological map published to accompany his botanical re- 
seart^es in Spain, considered them Silurian. Lately MM. 
Botella and Vilan -va, in their respective maps, have marked 
them OK belonging to the Permian scries, whilst M. de Verneuil, 
coming nearer to the truth, took the whole of the Uxaestones to 
the south of Granada and the Sierra de Oador as Triassic, 
though in doubt (‘Trias incertain ') Under these circumstances 
I was coinmihsioned by the Director of the Geological Survey of 
Spain to investigate the south-west jxittion of the Province of 
Ahneria, w hich comprises the Sierra de Gad or. In February 
last 1 had the good fortune of discovering abundant fossil re* 
mains in difierent parts of the Sierra de Gador, which perfectly 
fix the age of the metalliferous limestones of this part of Siiaiii. 
The whole series of rocks forming this jf/rro, resting on the 
mica-schiist-. and slates of the Sierra Nevada, is a succession of 


black, white, and purple lalcose schists at the base, which alter- 
nate with some beds of yellowish and porous limestone, aud 
which pass through a considerable thickness of grey limestones 
.and slato, and precisely where the fossils have been found, to 
the metalliferous bmestyjte of Sierra de Gad or, which appeara 
to form the top of this mtcres'ting formation. The fossiU found 
belong to the following getiera '.^Myophoria {M. lavi^ata aud 
M, Goldjitssi)^ IPinnueSf MoftotiSf Avuuia {A. Z'ra»«f), AfynaUSf 
Ftssm, and many others difficult to determine. The places 
where the fossils have been found are the following ; — On the 
southeru slopes of the Sierra de Gador, in tiie Rainbla del 
Cafiuelo, midway on the road from Felix to Marchal, ami in the 
place named La Solaria del Fondon, to the left of the River 
Andarax, following the track betw-een the mine Sebastonol and 
the town of El Fondon,— Joaquin Conzalo Y Xavier.^’ — The 
Girvan Succession. — 'Part 1 . Stratigraphicol, by Charles Lap- 
worth, F.G.S., Professor of Geology in the Mason Science Col- 
lege, Birmingham. The Lower P^oeozoic rocks of the neigh- 
bourhood of Girvan, in the souih of Ayrshire, have long been 
famous for the remarkable variety of their petrological features Xhd 
for the abundance and beauty of their organic remains ; but the 
strata ore so intermingled and confused by faults, folds, and in- 
versions, that it has hitherto been found impossible to give a 
satisfactory account of the geological structure of the regum. 
The most remarkable formation in this Girwan area Is a massive 
boulder -conglomerate, severed hundreds of feet in thickness, 
which forms the high gi-ouftd of Benon Hill, and ranpa through- 
out the diiitrirt from end to end. Employing thU formation as 
a definite horizon of reference, the aut^r showed, by numerous 
plans and sections, that it was possible for the geologist to work 
out the natural order of the strata both above and below this 
horizon, and to construct a complete stratigraphlcal and palccon- 
tological scheme of the entire Girvan Succession. The aevelop- 
ment of the palaeontological features of the several zones of lire 
in this .succession, and the demonstration of their correspondence 
with the zones already recognised in the syndauronous Lower 
Palseozoic strata of Moffatt, the Lake District, Scandinavia, and 
elsewhere were reaerved by the author for a second part of ; 
memoir.— 'Notes on the AnnAida iubicAa of the TVenlock 
Shales, from the washings of Mr. Geoage !^w, by 

Mr. George Vine. Communicated byPfiJf, P. Martin pnnean, 
M.B., FiR.S,, V.P.G.S. — Description of of the femur ol 

NototMiHum Mitchem, by Prof. Owen, F.ILa** F*G.S, 
The specimen described consisted of the dUtok portion, prolxtoiy 
aboat one-half, of a femur obtained from Darihig Dowi^ \ 
Queensland, and received by the author .from Br. George 
Bennett. Its principal diffisrences thkt Ri' ' 

has no depression above toe outer bUI in Us plkeo a 

rough longitudinal rising for the of the same or eif. % \ 

homologous muscle ; and the hinder imfaoe of toe 
transversely convex, The triallve width of the pogtrcuSd^ / 
fossa resembles In EkmfgafympfJ and a 
to toe WoroboU iooiqiUts in torn toore eqaal 
la^lbound^tmor thkn^ 

Msuttfp^s, The bone 
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by levcral AubordinaU charactetSf and the animal to 
Whitdi it belonged seem to have beenintehnediate between 
Phd^€ 0 lmp and Macf^pus, From the sue and characters of 
the bonei tike anther referred it to Notf^ihtrium MiUhdli ; its 
btaad^h across the condyles is 5} inches. — On ffelu^pota htUpi^ 
foliSt a new spiral FenestefUd from the Upper SUnrian beds of 
Ohio, as., by Mr. E. W. Claypole. b.A., B.Sc. (Lond.), 
F.G.S. 

Chemical Society, June 15. — Dr, Gilbert, president, in the 
cbaln— The following papers were read :-^Note on 0 naphtha- 
quinonc, by C. E. Groves, The author has repeated the ex* 
perimentt of Liebennanti [Ber, xiv. 1310) as to the preparation 
of the above substance from j8 napthol-orange, and fully corro- 
borates the results of that chemist, but disagrees with him as to 
the economical value of the process. He has somewhat im- 
proved I.iebermann's method by using less stannous chloride, 
liUt finds that even then it is more troublesome and tedious than 
the conversion of 0 naptbol into the amidonapthol through the 
nitroso* compound, &c. The cost of Licbermann^s process is 
four limes as great as the one originally proposed by^ Stenhouse 
and Groves. In preparing either a or d naphthaqnmone from 
the Conresponding amido ‘compounds, the author prefers to use 
ferric chloride as the oxidising agent. — On some new compounds 
of Brnzilein and Hasmatein, by J. F. Hummel and A. G. 
Verkin. Extract of Logwood is dissolved iu hot water and when 
cool, ammonia is added in slight excess, 'lliis aolution, by 
exposure to the air, deposits a dark purpli.‘'h precipitate of 
hicmatein, which, on panfication, gave numbers indicating the 
formula by the action of cold sulphuric acid, an 

orange crystaume substance, Cj„HjjOflSOj was obtained. By 
the action of hydrochloric acid in scaled tubes, hjdroxyl is 
replaced by Cl ; CjaHnOftCl), a similar body is produced by 
h^robromic acid. Brazilein was prepared in a similar way 
from Brazil extract. It forms compounds which resemble those 
of bsematein. — On the determination of nitric acid as nitric 
oxide by means of its reaction with ferrous salts, Part 11 ., by R. 
Warington. The method is founded on that proposed by 
Schlcering, but the nitric oxide is collected and determined by 
gas analysis, the gas being absorbed by caustie potash after suc- 
cessive treatments with oxygen and pyrogallol ; great care was 
aUo taken to exclude all oxygen from the carhouic acid used. — 
On a new process of bleaching, by J. J, Dobbic and J. Hutche- 
son, The authors have investigated various methods of liberat- 
ing chlorine by decomposing hydrochloric acid and chlorides 
wiih a weak electric current. The best results were obtained 
by moistening the goods with sea- water and passing them 
between two slowly-revolving carbon rollers, which were con- 
nected with opposite poles of a battery ; sodium hypochlorite 
was formed in the fabric, and on Immersion in acid the 
bleaching was effected. Results were also obtained with dilute 
hydrocdiloric odd. Pure hydrofluoric acid also bleaches when 
thus decomposed. 

Ph3rftiesd Society Tunc 17 — The Physical Society met in 
Oxford W invitation of the president, and after luncheon in the 
boll of Merton College, by kind permission of the Warden and 
Fellows, the health of the Society was proposed by the president, 
and res^nded to by Lord Rayleigh. The utual meeting was then 
held in the Ckrendon Laboratory, Prof. Clifton, president, in 
the ^air. — Dr. W. H. Stone exhibited and described an 
electro-dynamometer specially designed for measuring the cur- 
rents used in the medical ajmUcatioas of electricity (Nature, 
voL xsvl, p. jkpi), Mr, Varley, Prof. Perry, and others, 
offered (tome remai'ka^Mr* Bosanquet then described hia ap- 
plication of the Faure accumulator cfiAiged by a dynamo-electric 
generator to the working of laboratory apparatus instead of the 
umfl Grove, or other battery. The net re? ult of his experiments 
IS thAt the accumulatota charged iot two hows have sufficient 
jneigy to keep the apparatus employed running for a week, and 
hew it is utmeeesMwy for him, as haroterfore, to put up thirty 
Grove cells ^ach day. Prof. Perry cd»sinrved that a weu-made 
fwe celh having the minium laid on In a uhilorm ooat, does 
not lUjte, its charge nor develop local amion, as is dene by t^se 
netnmtiUttdm lehteh the minium is put Into holes k tlm 
G. Adams then took the chair while Proft 
dklDidbied some Utgmdnus devices adoph^, by him in 
djperhaeitts m electrostutics. These ebnetvied df in^ 

rapWty awkteeding 
bf kjgkt <w the electrcmeter rest 


without tedious swinging, He aho described a form of lecture- 
galvanometer, sine or tangent, which could be readily shown in 
all Its working to a large olaso, and exhibited a simple and in- 
expensive apparatus for measuring the focal length of a lens in 
six difierent ways, according to what is known about the lens. 
The results show^'that the apparatus was very accurate in its 
Indications. 

Sydnjby, N.S.W, 

Royal Society, [May 3.-^ Annual Meeting. — The number of 
new members elecW during the year is 46, making the total 
number of ordinary members upon the roll to date 475. — At the 
Council Meeting held on March 22 it was unanimously resolved 
to award the Clarke Memorial medal for the year 1^2 to Prof. 
James Dwight Dana, LL.D., of Yale College, Newhaven, 
Conn., in recognition of his eminent work as a naturalist, and 
especially in reference to his geological and other labours in 
Australia, when with the UnitM States Exploring Expedition 
round the world in 1836 to 1842. — During the year the Society 
has held eight meetings, at which thirteen papers were read, and 
three of the sections held regularmonthly meetings.— At a meet- 
ing held by the Council on October 26, it was resolved that the 
Society should ofler prizes of 25/. each for the best communica- 
tion containing the results of original research or observation 
upon certain subjects to be set forth frem time to time. — ^The 
Bill for incorporating the Society was approved by the Parlia- 
ment of New South Wales on December j6, 1881. 

Berlim 

Physiological Society, June 16, — Prof. Du Bois-Reymond 
in the chair.— Prof. Zuntz read a paper upon the value of amid 
bodies as animal nutrimeut, based on experiments which he 
made uix)n a number of rabbits. In each experiment he divided 
the animals that be was experimenting on, into two groups. 
One of these groups was led with food-stufis containing no 
nitrogen (starch and oil) and with various nutritive sails, while 
the other rabbits receiv^, in addition to this food, a supply a 
amid bedies. The object of the experiments was to determine 
which, if any, of the amid bodies could replace the albumen of 
the food. Herr Zuntz managed to overcome the distaste of the 
animals for the monotonous, unstimulating diet (a dilBculty 
which has often to be combated in a disagreeable manner in ex- 
periments of this kird), by also ^ving them small quantities of an 
alcoholic infnsioD of bay, and by giving the food that had been 
refused by the animal as pap or powder, in a firm friable form. 
The rejoilts of the experiments may be shortly summed up thus : 
Extract of meat, when added to the non-nitrogeneous food-stufis, 
produced no effect upon the nutrition ; the animals died in ex- 
actly the same time as without the extract. Asparagine likewise 
could not take the place of the albumen of the food, but the 
loss of albumen was about 20 per cent, less in the animals that 
were fed with the asparagine, in addition to their other food, 
than in those who were fed on non-nitrogenous food alone. An 
addition of a mixture of asparagine and some other amid bodies, 
i.e. leucine, tyrosine, and others, of which one might have pre- 
sumed that they would together form an albumin-matefial during 
the process *of digestion, had, as a: fact, the exactly oppo- 
site effect of producing a remarkably larger loss of albumen than 
the non-nitrogenous met of the other group of animals that wei'e 
kept for purposes of comparison. In the same way the atUli- 
tion of ^the crystallising decomixysition- prod nets of albumen 
which were got by the action of pepsin, had a prejudicial influ- 
ence, produdng a greater loss of albumen. Probably an ammo- 
niate vras the active principle in both cases, as it is known to 
work destructively in the body upon albumen ; but it is possible 
that the amid booies themselves behaved like ammoniate. These 
experiments are to be pursued with other amid bodies and with 
decomposition-products of albumen. — Prof, du Bois-Reyntond 
made some remarks upon Prof. Fritsch’s late invesUgations as to 
the homology of the torpedo-electrical organ with muscles and 
mucous-cells, and on the development of the Torpedinea, the 
relative weights and tile nerve-endings in the electiic plates, 
and made some observations upon the question of the immunity 
of the electric fish latest tneir own shocks. He especially 
drew attention to the fact that there are to be found in the in- 
te^^tines of electric dsb| oerts^n entosoa, which must either have an 
immunity against the shocks of their hosts, or, a question that 
has not yet beep tawtigated, be Altogether insensible to 
: electrimtyi, ,, 

I RhyaichX June A3*— -ProL du Bcds-Kqnaond in the 

chahr*<^t^fpf^ NeAsen showed a new mercury air-pump, mide on 
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the jptrboiple of the Topler hutitith sereral «lt«;rati^ i 

to r^Utate the workui^*-*^Dt, wami eahibtted a somewhat ! 
mofdified Huyi^iezis berSfieto-, which had, both at the upper 
aiud at the lower iBeniioa& (tf merourf, points for exact meaanre- 
mectr which served to measure not only the variations, bat 
ahb the amount of the air pressure.— ^t)r. Kaiser showed a 
moment-shutter for mstantaneems photographs, in which, on 
pressixic' a small capsule whh the hand, two pendant valves 
oefote the aperture are raised, and meet one over the other. 
The t^e during wbi^ the light can penetrate by the aperture 
into the apparatus, is i-soth second. By a simple teplaoement 
in the apparatns, the mechanism can be so altered, that the light 
coming from above--that of the ^y and clouds— acts a much 
shorter time than that from other ohjeets, so that, with i-aoth 
second of illumination, the exposure for the sky is not excessive. — 
IfVoF. Neesen remark^, A frcp<ts of a former communication by 
Dr. Thiesen, on the deflection of projectiles, that in the case m 
the best Oennan guns, this deflection amounts to one degree ; 
thus, with a distance o( 3000 metres, it is about 128 metres, a 
value which cannot be explained by the hypothesis of Dr. 
Thtesen. — The next meetbg of the Society takes place after the 
holidays, on October 20. 

ViBWNA 

Imperial Academy of Sciences, June 9. — E. Mach, on 

A, Guebfaard's statement on cqui potential curves.— L. Boltz- 
mann, on the theory of gas-diffusion. — E. Heller and C. Della- 
Torre, on ibe distribution of the fauna in the hi^h mountains of 
'^rol.— £. Katbay, Researches on the spermagonia of the 
mcidiomycetes. — K. Andrcasch, on mixed alloxantins. — On 
cyatnidomalonic acid, by the same. — On dimethylglyoxylcarba- 
mide, a product of reduction of Cholestrophmne, by the i!>ame. — 
W. I’sdheidl, on determmation of the coefficient of elasticity by 
bending of a rod,— G. Schmidt, on analogies. — C Braun, a 
soded packet, with the inscription, some suggestions to the 
technics and praxis of astronomic instruments. — L. Psseczolka, 
a smM packet with the inscription, on the action of silicon on 
carbonic oxide in the recorbaratiou in the Skmens^Martin pro- 
ceas,— C« Natterer, on monochloraldebyde. — E. lecher, on the 
absorption of radiant beat by steam of water and carbonic aoid. 
— V. Uhlig, ou the cephalopoda fauna of the strata of Wems- 
dorf. — On the strata of Wernsdorf and their equivalents, by the 
tame. 

June 15, — K, Fulkowsky, ou the constituents of coralllu. — 

B. B/auner, contribution to the chemistry of tlic cerite metals. — 
£. V. Haerdtl, computation of the orbit of the planet Adria, 

June 22. — Ph. Knoll, contributions to the theory of respiratory 
innervation (part 2) ; on respiration with artificial ^stimulation of 
the cervical part of vagus.— kj. Stach, on the fossils collected In 
the Western Sahara, by O. Lear during his journey to Timbuctu* 
Th^ belong all to the carboniferous, oM show analogies with the 
' fossils of the Belgian limestone.— F. Steindachuer, ichthyological 
contributions (port 12) on a new Ezemias species, 
from the valley of the I.lmpopo River (Transvaal). — Th, 
Weinzweig, on the anatomy of laryngeal nerves. 

FA&is 

Academy of Sciencei, June 26.— M. Jamin in the chair. — 
The president reported on the presentation of a commemoration 
medal to M. I^teur on June 25, by a committee of friends and 
admirers. M, Dumas* address and M, Pasteur's reply arc given 
in Campus rmdsts,-^K telegram from the Exaperor of Brazil 
stated that comet Wells was visible on the 17th (June). On the 
20th the tail measured 45®, and the nucleus was very bright.— 
On the recii>rocal dUplaccmcutB of acids combined with oatide of 
mercury, by M. Berthelot.— Note on the preparatory works of 
the submarine railway between France and Ez 4 r 2 and, and on ^e 
geological conditions updei' which they arc executed, by M. 
Daubr^e. — On {UM of mammoth found in the heart of Paris, 
Iw M. Gaodry. The locality is in the Rue Pagevin, the founda- 
tians of the new IlAtel dcs Postes. M, Gaudty showed a molar. 
Sinoe Cuvier*s time numerous remains of large quaternary mam* 
moE have been found in Paris, and human r^mms contemporary 
with the mimunoth.-*-TMPbtle tableau of the diflbrent attitudes of 
the honm in any pace, by M. Marey. He describes a device of 
M. Cuyer* in which » jointed fig^ of a hofBc is fixed On a 
board ; tbe hoofs me painted difibrent cotoun J and placed 
on corresponding celottxed and numbered spdem on sheet$ 
of paste-board, that different phases of a pace can be 
represeoted. l^recHion is also mta in placing th* lapd, 
nm, body, abd t«il;^Aatio« of tew tempiawterai ea Ibe 
vitality of trichinte in meat, by MM. Bo^ey and OiMer. 


Exposure of meat to a tempemhite ef * and evhe 
- !$* is aujffident to kill the tridimm in it— On the eoeoad 
comet of the year 1784, by M. Gylddm^-Oa the photograi^ 
spectnun of Comet 1, 1882 (Wells), Iff Dt. lu^pn$.— On 
ZamiMMrsUz Zojgra^gai, Sap. and Mar., by M. de^porta#—- 
Experimental study of the conditions toat alkw of r^erite 
usual the employment of the method of M. Toussalnt for weaCr 
eniug the virus of chorbon and vaccinatbg animal species subject 
to s^^enic fever, by M. Chauteau. Heating (ooccuaing to certain 
rules) blood infected with bacteria, mokes It a vaccinaUag liquid 
quite as sure as that of M. Pasteur. temperatnra 43***^* 
suifices. In an hour enough vaoezne matter for 5ooshe«p can So 
prepared from one guinea-pig. — M. Lalleasaud was elecied Cov*- 
respondent in Physics in room of thelote M. BUkt— On Eu* 
lerion intejpals, by M. Tannery, <^011 Abelian functions, by M. 
Appell. — On the reduction of Abelian integrals to elupBc 
intej^als, by M. Picard, — On the perforating machine of Cci 
Beaumont employed on the sobmarmc railway, by M. DuvaL— 
On the employment of rinc-carbon couples in electrolytes, 

M. Tommasi. • A reply to M. Berthelot. — On siliciam, by MM. 
SchiiUenberger and Colson. Platinum plate or iwirc, heated 
to a white red within a thick layer of nomsUicifeeoul lamp- 
black, gains weight, and has its fuslhUity increased, throng 
fixation of silidum, which can only have ootne from the cruolbls. 
From various experiments, the a^ors infer that nitrogen, and 
probably also ox^n, have a tifU in the transport of riucium.-— 
Action of bhnolybdate of potash on some oxides ; production 
of corundum and specular iron ore, by M. Parmentier. — Action 
of sulphuretted hydrin on sul(diate of nickel in acetic solutioii, 
by M. Baubigny. — Cm tbc sop^sed o^pound NH^ by |i^ 
Combes. Having repeated M. S^nmene's experiments, he gets 
only ammonia and carbonic add. — On didymiuin, M. Brauncr. 
—Action of oxygenated water on the rM coloanng matter of 
blood and on hemotbsin, by M. Bechamp. Hemcgtebin and 
henmtosin behave, in contact udth oxygenated water, aaoxidable 
bodies. The blood contains two cauoes of deoomfiosiitiOA as 
regards oxygenated water, vix. miGXoguaaa and licmogteUin^w. 
On gastric juice, by M. Chapotcaut Fepstne seems^ to him to 
be a combination of an alburalnaid matter wUhan.or|{aiiteated j 
(he hopes to prove this shortly). — On the difiteeutiatM of pco* 
toplasm in the nerve-fibres of Uniotridea, 1 ^ M. Chotin.’-^n 
the sexual organs of Ciana intosHttoUt^ by M. Etoule.— Hie eye 
of Proimit by M. Desfoises. It has retinal davdopnMWt, but 
no crystalline lens, nor any refractive organ; thus it cannot be 
compared with the eye of any vertebrate. — New exompte of 
alternating generations ; cecidium of oraeping Ranunculaa [CSr. 
Ranuncuaceorttm {pra /arf^] and Puociaia of roses {Puaaftia 
arundimn^tat Dc), by M. Cornu.— On the disease 4^ safi&oos 
called ** Deat^^* by M. PriUieux. — On the petioles of AleUu>- 
pteris, by M. Renault.— On the marine carboniferoas of Upper 
Alsace ; discovery of its relations with the culm or the pliat 
carboniferous, by MM. Bleicher and Mieg. 
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THE GEOLOGY OF CHINA 
C5W>wr ; Erg^nisst Bg^ner Rdsen und daravf gigrUndeter 
SduduH. Van F. Freiherrn von Richthofen. Zwciter 
Band. (Berlin : Reimer, 1882,) 

T he aecotid volume of Baron Ferdinand von Richt- 
hofen's great work on China has just appeared. 
Five years have elapsed since the publication of the first 
Volume, and two additional volumes are promised to com^ 
pletc the work, which when its maps and full index have 
been supplied, will be a great storehouse of observations 
m almost every department of Geology. Few geologists 
have enjoyed such opportunities of extended travel as 
have fallen to the Baron's lot. Already familiar with the 
rocks of a large part of Central Europe, he carried his 
knowledge and experience to the far west of North 
America^ and did admirable service thetc as a pioneer to 
those who have [conne after him. Subsequently he set 
himself to explore the geological structure of the Chinese 
Empire, and he is now laboriously collecting and arrang- 
ing the vast materials which he amassed in his wanderings 
throu^ the almost unknown geological formations of that 
wide region. 

Hia chapters are arranged in the chronolagical order 
of his journeys, and bristle with local demils, which, hoW'- 
ever, are illustrated and made more readily intelligible by 
nnmeroua sections inliurspersed through the text, as well 
tm hf dmets of colcmied pmfilea. One of the most valu- 
able Isataires of the book for general readers conaiats in 
the dear sottnnaries of geological data which for each 
great district are given in larger type. From these the 
salient points in the geological structure of the different 
provinces and their bearing on systematic geology may be 
gadiered by those who have not time to read the volu- 
mincais narrative of details. The author confers a fur- 
ther and most welcome boon upon students by appending 
to hb volume a final chapter of Geological Results," 
wherein he gives a succinct hut clear and interesting out- 
line of what he conceives to have been the leading events 
b the geological history of China. As this outline is 
aecompnniAd ^roughopt by references to the pages where 
eadi subject will ^ found treated in ample detail, the 
. r^der sees at o^ ; where to turn for fuller informa- 
' tktik ' 

Baron yon ftlektIiMifen iBvides the story of the geolegi# 
0}«v6liition of Chlnaihto three diief periods, (r) That 
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by B vast maflis of sedimentary material (12,000 to 20,000 
feet thick) constituting the ** Sinesian Series," in which 
arenaceous rocks predominate in the lower and calcareous 
in the upper portions. The occurrence of some forms of 
DiM/ocephaius and Conocepkalus and numerous brachio- 
pods at the top of this series indicates that in part it re- 
presents the period of the Primordial Fauna of Europe^ 
and the Potsdam Sandatotie of North America. These 
interesting and important fossils will be fully described in 
a future volume of the work. It would appear that the 
denudation of the elevated area of crystalline rocks con- 
tinued through the Silurian and Devonian periods. In 
the latter period, or at its close, considerable terrestrial 
disturbance took place, whereby a general upheaval of the 
whole area was effected, with plication and fracture in 
certain tracts. Next came the deposit of the Carboni- 
ferous Limestone and of the coal-bearing sandstones 
shales and^ marine calcareous bands (with f^roducltts semi- 
reikulatus) which overlie the limestone. The existence 
of coal in China was known many years ago, and English 
steamboats have been in the habit of coaling in Chinese 
ports from the produce of native workings. But the 
vast extent and geological relations of the coal-fields have 
first been made known by our author. One of his maps 
gives a graphic representation of the enormous area of 
undisturbed country over which the nearly horizontal 
coah bearing measures extend. There are at least two 
series of coals, one belonging to the true Carboniferous 
and the other to the Jurassic system. 

The close of the Carboniferous period was marked by 
an equable uprise of the land towards the north and pli- 
cation in the south, with the outbreak of volcanic erup- 
tions. The result of these movements was the final and 
persistent transformation of the greater part of China 
into Land. Among the oldest deposits of that ancient 
terrestrial area are the coal-bearing beds in the northern 
tracts of Chili and Shansi, which contain land-plants 
referable to the age of the Upper Jurassic rocks of 
Europe, and the coal-basin of Ta-tung-fu, the flora of 
which appears to be of Lower Jurassic age. Among the 
events of Mesozoic time was the outburst of porphyritic 
eruptive rocks, with which are associated masses of 
breccia and tuff. 

Some of the most generally interesting portions of the 
volume are those that deal with the origin of the present 
surface-features and superficial deposits of China. Tlie 
author traces the history of the vast depression forming 
the great plain or basin of China, and of the volcanic 
activity which tock place there and in other parts of the 
empire during Tertiary and Post-Tertiary time. Tbbse 
who have seen his first voliune will be prepared to find 
that he ascribes much of the existing con^guration of 
the Chinese Empire to prolonged denudation since the 
Post-Carboniferoos elevation of the region into dry land. 
He distinguishes tbiee great ^climatic periods during 
which the denudation proceeded i—(t) The period of 
Erosiout Winch the existing contours of the firm sur- 
ihotun^ ^ 1)0000 were carved out; (2) the period of 
the $te{$ie% whim pecidiar conditions of the Central 
Asiatic «tciipe$ Horthem China ; and (3) the 

period of the or the duration of the existing 

the former steppe^ 
land B converted into loess'-lahd. He 
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is disposed to regard the steppe-period as cootempo- 
taneous with the Ice-Age in Europe ; but no traces of 
glaciation occur in Northern China. He reiterates his 
well-known views regarding the origin of the Loess, and 
cites a number of authors who have dsewhere been led to 
the same condttslon, that the deposit is essentially a 
Buba^ial one, formed by long-continued wind-drift with 
the help of vegetation* That this conclusion is true for 
the high arid regions of Asia and Western America can- 
not be doubted by any attentive ob9er\^er who has watched 
what is now daily going on in either of these re- 
gions. In his first volume the Loess was spoken of as 

subaerial — a term altered in the present volume into 
‘‘aeolian/' which the author noticed for the first time em- 
ployed geologically in Mr. Clarence King^s Report on 
the ^‘Exploration of the Fortieth Parallel*’ It is a very 
good term, but of much older date than the Baion sup- 
poses, for he will find it in Captain Nelson’s suggestive 
paper on the Bahamas, published as far back as 
i8w. 

In a section “ Upon Abrasion and Transgression,” 
the author insists upon the paramount influence of the sea 
as an agent in planing down the surface of the land. 
“Regional abrasion,” he affirms, “can only be accom- 
plished by the advance of the breakers.** This used to 
be also the opinion of geologists in Britain, who from their 
instilar position and stormy climate had exceptional ad- 
vantages in studying marine denudation. But there is 
now a wide-spread conviction among them that the part 
played by the sea in the levelling of land has been much 
exaggerated. For the production of a plain of erosion 
the co-operation of the sea is no doubt necessary. But 
the abrasion of the land down to the level of the sea is 
the work of the subat^rial agents, and only the final touches 
are given by the breakers. A “ plain of marine denuda- 
tion is the surface down to which a terrestrial area has 
been reduced. Its position and form were mainly deter- 
mined by the lower limit of breaker action. But by far 
the greatest amount of abrasion was done by wind, rain, 
frost, rivers, glaciers, and other subaiirial forces, which in 
fact reduce the land to the level at which breaker action 
could take effect. Oscillations of level might doubtless 
assist the sea, but any such help would be of compara- 
tively trifling value. 

In a final section the author gives a sketch of the coal- 
fields of Northern China, and analyses of sixty varieties 
‘ of coal which will be found of some economic interest. 
He must be congratulated on the appearance of tlris 
second volume. The task he has undertaken is a most 
laborious one ; but the method he follows is well suited 
to combine scrupulous attention to details and general 
intelligibility and interest. Without ample details his 
work would be of comparatively little value to those who 
shall hereafter travel over the same ground to verify, 
modify, or extend his observations. On the other hand, 
mero details would, repd ordinary readers ; but Baron von 
Richttof^ Jikirjftdly caters for them in his large faint 
9utlfaariea,%hiere they find the points so well put before 
them as td inij not h few to attack the volo- 
piinom detail |r ^ W hoped that the BarOn may 
find leisore him soon to complete the 

work, , 
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OLD ENGLISH PLANT^NANTBS ; 
Sinpmma Bartkolomeii A Glossary from a Fottrigi^k 
Century Manuscript in the Library of Pembroke CoUege^ 
Oxford, Edited by J. L, G. Mowat, M, A. (Oidm ; 
Clarendon Press, 1882.) 

I T is announced that “under the general title of 
‘Anecdota Oxoniensia,’ it is proposed to publll^ 
materials, chiefly inedited, taken directly from MSS., 
those preserved in the Bodleian and other Oxford 
Libraries to have the first claim to publication.*' The 
materials will be issued in four series — (t) Classical (2) 
Semitic, (3) Aryan, (4) Mediaeval and Modern ; and the 
work named at the head of this notice is the first of the 
fourth series. 

Of the general value of these mediaeval glossaries it is 
of course unnecessary to speak. The “ Promptorium 
Parvulorum “ (c. 1440), issued by the Camden Society in 
1865, and the Early English Text Society’s “Manipulus 
Vocabulorum” (1570) and ‘^Catholicon Anglicum ”(1483) 
—the latter one of the most recent as it is one of the 
most useful of their publications — may well be styled 
priceless records of the English language. Our only 
regret is that the whole work from which the “ Sinonoma” 
is taken has not been made accessible, as Mr. Mowat's 
brief preface renders it abundantly evident that it con- 
tains much which would be useful, and probably also 
amusing — if we may judge from the few sample extracts 
which he gives, one of which refers to the “ pulvis pro 
instrumento illo bellico sive diabolico quod vulgaliter 
dicitur gunned* 

The editor tells us that “it was in the plant-names 
chiefly that [his] interest lay**; and this is easily accounted 
for when we see how large a proportion words of that 
class bear to the whole glossary. We have lately had 
from Prof. Earle an interesting little volume on “Englisti 
Plant-Names from the Tenth to the Fifteenth Century**; 
while the “ Dictionary of English Plant-Names " by Mr, 
Holland and myself, of which the third and last part is 
nearly ready for issue by the English Dialect Society, is, 

I hope, fairly complete for such names from the days qf 
William Turner downwards. Some day it will, 1 trust, be 
found practicable to combine these two, adding to them 
the names found in “ Promptorium Parvulorum*’ and In 
other early glossaries, both published and unpublished ;; 
and the “ Sinotioma “ will form a useful adjunct to such 
a work. There can be no doubt t^at Mr. Earle's book 
and the Dictionary of English wi|i^t-Namcs’* irlll be 
found to supplement one another to extent hardly sus-, ; 
pected by Mr. Mowat, who, in spite of his interest m 
plant-names, does not seem to have consulted the\ktti!n* 
work. For instance, he gives “Allium agreste, /. craW^ 
garlek,” and adds in a footnote “probably mea^Q^ 
saffron.” A meadow plant would hardly be termed; 
agresie; and a reference to the “OkUon^" Would 
identified the crowgarlic wltli Afiium ' 

called by Turner (“Names of Hebes**)^ arid is, m 
sometlme 8 -':/f/i 5 ? Lisle's '‘Husbari&ry” 
some a weed among corn ho as ft is in ; : 

continental vineyard from which it took ite epe*^’ 
name. Later on (p. 38) we find Mr- Mowat 
” Allium sylvestc** [sylvestrej^lhat ix 
than meadow saffron;*' Mete again 

'' ' ' 
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should huve put the editur on his guard ; the 
refi^Deace to Fuchs which he give# shows clearly that 
Sdn^ was intended, and tracing the synonymy 

through, Bauhin to LinnasuS) wc dnd i^x A^vitieak is 
the species meant^ Even apart from this evidence, it is 
obvious that the “sellers of simples” who substituted 
another herb for Te^crium Scordium would have selected 
one that had a similar smelli and not one like the Colchi- 
which has no such odour, hfr. Mo^at rightly iden: 
tifies the ‘*gosegresse\* of the “Sinonoma” (p, 41) with 
Pak^Ulla Anserinaj hut it is hardly accurate to say that 
it is “generally cleavers’' {Gaiiunt Aparine). The 
“Dictionary of English Plant-Names” shows that the 
FMeniUla is at least as frequently called 'goosegrass now- 
adays ; and it is the “Gosgres” of the Old English 
Medical MS. printed in Archseologia, vol. xxx. (p. 408) — 
a glossary containing many plant-names which have 
been too little noticed. “ Caputpurgium, 1. stahsagria,” 
is not Pedicularisy as glossed by Mr. Mowat— a plant 
supposed to favour the growth of lice— but the Staves- 
ac^^ which has been used for destroying them since the 
days of Pliny. Similarly ** Calendula, /. solsequium/' is 
not Caltha, but the Marigold, Calendula officinalis j this 
is made quite clear by the description under Kalendula, 
which may be cited as an example of the capital diagnoses 
which the glossary contains. “ Kalendula est herba 
crescens in hortis portans florem rubeum vel croceum de 
quibus doribus faciunt sibi juvenculse coronas, solscquium 
idem.” 

^ To make a glossary of this kind useful to other than 
English-speaking students, the plants should be identified 
with their Latin as well as by their English names. Even 
in America, the mention of the cowslip would suggest, not 
Primula verts but Caltha palustris^ Mr. Mowat says (quite 
correctly) that ^^pigle, pagle, paigle seems to be the regular 
old n^e for cowslip ” ; and he seems to imply that the 
entry “pigle, L stichewort,’^ may also refer to Primula 
v 4 ^ But a previous entry, “ Lingua avis, *, stichewort, 1 
piglc,” is quite sufficient to confirm the natural conclusion 
that by stitchwort Stellaria Holostm (which is still com- 
monly so called) was intended ; and this plant is called 
pigle by Gerard in his appendix of “ names gathered out 
of ancient written and printed copies, and from the 
mputhes of plaine and simple countrie people.” Under 
“Serpillum*' we find the name “pclestre” which Mr. 
Mowat queries “palustre?” but this is a form of Pelii- 
401 ^, already given Piretrum, pelestre idem”— 

the name 

. ; hot Pafietaria^ Wii4:&jui^ded j the Anacyclus also figures 
. in the. Glossary un^t name of “ Dentatia,” in allusion 

ta U( former use in tQpthac^ An instance of the insuf- 
ti^cyof English munes is given in the gloss of « Urn- 
bU^s yenerU, i. penigresse,” as “ penny-gras^t, penny- 
wiWt I it is of course not HydrotofyU, which 

is ^e meant, though the vemacuter fiames are common 
j’- .plants, 

; cases, however^ hts given a 

; syoonytn, it is corttbt ; but I to: not Quite oader' 

;; ®b*y comparatively fow ites iiient^ed, 

'^® bMtijSited. tp cases . 

’ . ,So«ae very obvioiu ei^Uuiatioas.are 

r'4tuw.aet. fiirtair^ ; whOf itt -mwe ddttbiful.‘OaM* is 


In the volume of Plant-Names which I hope to prepare 
for the Early English Text Society, I shall try to identify 
as far as possible all the plant-names, both English and 
Latin, with their modern scientific equivalents. This will 
be a tedious work, and one in which mistakes are certain 
to occur ; but a foundation will then have been laid for the 
future production of a comprehensive work on English 
plant-names which shall take in all, from the earliest to 
the most recent When such a work comes to be done, 
the great value of collections like this of Mr. Mowat will 
become apparent. James Britikn 

LETTERS TO THE EDITOR 

\The Editor dots not hold himself responsible for opinions expressed 
by his correspondexUs. Neither can he undertake to retumt 
or to ci^spond loith the writers of rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor ur^tly rei^uests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossilde otherwise to ensure the appearance eoen 
of communications contcUning interesting and novel facts.] 

The Analysis of the Tuning Fork 

Mr. Hermann Smith, in a letter in Nature last week, 
conuaenting upon my paper read before the Physical Society on 
June 10, of which you gave a short report, offers some very 
cogent experiments in support of the evidence I have endea- 
voured- to give, that the tuning-fork docs not communicate its 
sonorous vibrations to a sounding-board through a vetUroid^ as 
we find generally accepted upon the theory of ChUdni. lu 
remarks upon my papei at the Phyuical Society, Lord Rayleigh 
suggehted that this matter could ^ demonstra^ by cutting a 
tuning-fork out in both ends of a long steel bar iu the manner 1 had 
done, for an experiment, in one end only ; we might then observe 
if sonorous vibrations would be communicated through either of 
the prongs of the double fork, at the opposite end to that set in 
vibration. In the following week I constructed such a fork, and 
I found that either of the non-vibrating prongs, when the 
opposite ones were set in vibration, would form a perfect stem 
to the fork, and communicate sonorous vibrations just as well os 
a single stem. In this case it will be seen that the prongs, 
which may be considered to form the stem, lead directly to the 
places on the fork pointed out as its nodes by Chladni. It 
appears, therefore, evident that a node may communicate 
soncMTous vibration to a sounding-board. 

After reading my paper Dr. Stone toM me in conversation 
that he had constructed a tuning-fork with a rod projcciiug at right 
angles to the Open space between the prongs, and directly from its 
stem, and that this rod communicated sonorous vibrations from 
the fork to a somiding’board nearly as perfectly as the direct 
stem.^ This modified rarm of fork I also made by screwing a 
stem into my experimental fork, which was made in the end of 
a flat steel bar. I found it to act as Dr. Slone had stated. The^c 
experimente appear further to show that sonorous vibrations arc 
communicated through nodes to sounding-boards. Jf wc may 
apply this principle to stringed instruments, we must look rather 
to the bridge than the transverse motion of the string, as the 
communicator of the sonorous vibrations which produces the 
note. I may say that the discussion of Chladni’s theory was not 
the object of my paper, the purpose of which was to show that 
the sonorous vibnUioufl forming a note are possibly compounded 
of vibrations of much smaller amplitude than generally assumed, 
which was perhaps better demoustta^d by otfir experiments, 

W, F. bTANtUY 

The Mount FUgah (U.S.) Stone Cwyinga , 

The number of KAXUttlt dated June (p. eontoks some 
statements relating to the curious stone carvfi^ discovered 
Mr, M. S. ValemSne In the nmghbourfmpd^Mouut 5PU,;afa^ 
Newrth Corolifio, and bow exhadiSd jy^hhn ft Euroiie. Befyte ** 
leaving the United Mf. hS specimens 

to Washii^ton, in ordm to Vve them examhm by Prof. Baird, 
the Director of the U^tdted 3taies Nadpeal Miueum, and by 
myself. I aft thereftnfe enabled to expeuM bn oplfton cobci^uftg 
them. beeb many years ft charge of the 



exiting coHectiozi of North Am«rican antiquities, 1 can safely 
assert that they are totally abnormal in character^ that is, unlike 
any pre-Columbian stone carfings thus far found in the Unit^ 
States. They neither i^ow tim charaeteristtcfi of the stone 
sculptures discovered in mounds, nor do they resemble the weU* 
known specimens of modern Indian art. In short, they are not 
typical at all, unless, indeed, we deem them sufficiently important 
to form a type for themselves. Such an importance, however, 
I cannot concede to them, believing tliat they originated in com- 
paratively modem, certainly in post- Columbian, times, and were 
made by a few individuals of the Indian, or, perhaps, even of 
the Caucasian, race. The rude attempts at imitating auimalft of 
the Old World are conclusive evidencas that the makers cither 
had seen ifuch animals, or knew at least that they existed. 

The carvings, it should further be taken into account, are 
executed in soft potstone, a material easily yielding to the effects 
of exposure, and lienee a short lapse of time would have sufficed 
to give them the appearance of real antiquities. In fine, 1 con- 
sider these carvings as n modern intrusion, and would deem it an 
axtremely haeardous attemiJt to make them the basis for spccu- 
Inliows bearing on the ethnology of North America. 

Charles Rau, 

Curator Department of Antiquities, 
U.S. National Museum 

Smithsonian Institution, Washington, D.C., June 27 

The Influence of Light on the Development of Bacteria 

Tn Nature for July 12, 1877, there appeared a short com- 
munication from Messrs. Do^vnes and lUunt summarising the 
conclusions at which they had arrived as the result of investiga- 
tions on the influence of light on the development of lower 
organisms. The experiments were describecl in detail in the 
proceedings of the Royal Society for 1877 (vok xxvi. p. 488), 
and were considered by iltcm to show that light is inimical to 
die devel^mcnt of bacteria in Pasteur's solution ; but that for 
the full effect direct insolation is needed. Exposure to the sun's 
rays, according to them, may simply retard development, or it 
may completely sterilise the solution, by killing bacteria or their 
Arms contained in it. In a second pai>er read before the Royal 
Society vol. xxvtd. p. 199), some further experimcnis 

were detailed, which,, however, did not, 1 venture to think, do 
much toward* settling the difficulties of the question. In the 
*«snc volume of the Proceedings (p, 212) Prof. Tyndall supplied 
observation* of his own, wluch confimed the conclusions of 
Meesrs. Downes and Blunt, in so far os the retardation of de- 
velopment was concerned, but differed on the point of sterilisa- 
tion by bacterial destruction being attainable by insolation. At 
the last meeting of the British Association, Prof. Tyndall re- 
tuniecl to the subject (NATURE, Sej>tembcr 15, 1881), and 
related some further experiments confirming what he had 
previously stated, 

I have recently made a considerable series of experiments, 
with the hope that under our bri^t Australian sun I might get 
results decisive on the point of difference between these inquirers 
and also confirming or negativing the result on which they wore 
agreed. I made use of Cohn's solution as the cultivation fluid 
and comnKm one-ounce phials as the vessels. The solution was 
Inocttkted with a small quantity of fluid swarming with bacteria 
(i?. tCi im)t the bottles plugged with cotton wadding and exposed 
fully to the »ua. Some of the exptriments were made in the 
hottest weather of February and March, and tlie later in April. 
To begin with, I simply placed the bottles on the outside of a 
window-sill, on which the sun shone during the greater part of 
the day, a temperature of 124* F, being noted on one occasion, 
and that nrobably not the highest reached. My first results 
seemed fully to confirm the conclusions of Messrs. Downe* and 
Blunt, complete fitcrilisutipn apporently being sometimes attained, 
at least as far os bacterial growth was coucerued# the destruction 
Oif mould Apores, as also noted by them, not being so easily 
accomidishw. Suspecting at la^t that the effect might possibly 
l)e due as much to elevation of temperature as to any apectsd 
cjierokjsl or other action nf the sun's rays, I varied my pro- 
cedure. 1 led to do this in part by the circumstance that I 
had istot seen dlffesed light check in any w’ny the bacterial 
WWthj u'heu the aolution exposed toJtwas kept at the *ame 
femporafcure approxitpately ua that in odier ijottles closely 
wrapped in. brorwu papea*. It did happen, indeed* that to 
expo!fed solatiOu became opalescent sooner than that which had 
l>cen guarded. The ultimately adopt^ was, to suspend 


to bottle outside of a window, and to pAitIcuUra of ^ : 

meat will make clear What rwalted, am ihbw to Ipaml ' 
' method. On April 6, at 2 p.m., to weather being but 

cool, these bottira, containiidg each two draining of itmmdtod 
-icflution, were suspended outside of a window^ Urn ysfSfcrWt* ; 
cloudy, the 8th bright and cool ; and on the pth, whkdi WtU* 
bright and warm, alT were still found iranaparent, and, at 9 a.m<# 
one was brought in out of the sun. On the loth, which ww 
«Uo bright, another was taken in at 9 a.m., to one which was ! 
left out showing, at that time, faiut signs of cloudiness, 
thermome'er hung up beside it marked a temperature of pfl' Fj . 
Next day, the nth, at 9 a.m., the exposeil solution was quit* 
miiky, the others ju^t beginning to show traces of opalescenoi^ ' 
to one removed on the 9th being least advanced. Inis oitperi- 
ment, even by itself, was almost dedsive. It Astablfehed the 
fact that insolation by itself does not prevent the growth of 
bacteria in a perfectly transparent medium, and does not even . 
retard it, relatively to the time needed in solution less exposed, 
but kept at a rather lower tempetature. In another expetoent 
1 found two bottles continuously exposed to the sun dtmng two 
bright days, become milky, the bacterial growth, in fact, only 
beginning then, no trace of cloudiness having shown itself during 
five previous days which were dark and cold. 

The ooncluaion 1 came to of necessity was, that the boctwial 
development was mainly, if not wholly, dependent on tempera- 
ture. On referring to a paper by Dr. Ed. Eidam, In Cohn's 
Beitrage smr Biol&gie der Pfiansm^ Heft ili., I fcmiid that he had 
proved that the bacUrium Utmo (xiases into a torpid oon^on 
(WHrmestarre), when exposed to a temperature of betwem 40° 
and 45'’ C. (1 04*-’ I It® F.) ; is killed by seven days exposure at 
45® C., by fourteen hours at 47** C. (116® 3 F.), by three to four 
hours at 5o'*-52® C. (i22® -i2S'6® F.), and l>y one hour at 6cf* C* 
(140® F. ), In this country there need be no difficulty in getting 
a heat in the sun, greater than even the highest of these ; and I 
should think it possible enough in England, on a hot summer 
day. to get a temperature in exposed situations considerably over 
104® F., sufficient to paralyse the bacteria, or even to kill tom, 
if the exposure was long enough continued. Any explanation 
of the difference between the results of Mea*rs. Downes and 
Blunt, and tliose of Prof. Tyndall, on the point of complete 
sterilisation, is simply that, while they used small test-tubes, his 
■oLutions were contained in flasks, ow that the larger body of 
fluid less easily reached the highest temperature attainable vmstr 
the conditions. The different results, with very small and Utger 
tubes, observed by the former, and to them evidently inexpli- 
cable, if not sim^y accideiniai, is best exTdained on to OMDe 
principle. 

It is true that Prof. Tyndall agrees with the other umulreisin 
disclaiming the notion that the apparently inimical influefice of 
light can be ascribed to difference of temperaritre ; but it is 
evident that it bad not occunnd to tom, that any poadlde toa^ 
tion of temperaiure could act otherwise than by favouring baofee- 
rial growth and muUi{dlcation.. This is plain, from to word* 
used by Messrs. Downes and Blunt (Phsceedings, vol. xjt^. p. 
491), when, trying to account for some onomsly, toy temafk 
that ** external cotiditioniK-notaldy temperature-^may sated tur 
counteract the preservative quality of the solar rays, It vttat 
be understood, however, that to putrefactive tenden^ of warmth 
does -not, in our experience, with this sointion at least, override 
what wo termed the preservative quality of lig^ht ; for, provided ' 
that there was the full amount eu vreserved 

tubeft exposed continuously from day to day os readily in hot ' 
weather as in cool/' Prof. Tyndall, in his recent paper, spOOks ' 
of his flaoks having been expoeed to strong sunshine for a itole 
summer's day ; and, with reference to to hsoee rapid oeeMeuue 
of turbidity in those which hart beep t 

result is not due to mere difference of temperature between llte ' - 
infosions. On mUny occasions the temperattirc of to Uiptod v 
flasks was far more favourable to to developinflit (rf llle toft A' 
that of to shaded ones." ' , 

I feel the boldness of criticising the concluaiom aimead it %, J 
such a famous investigator as Tyndall, and all the^rapri whin ^ 
tose are in accord, in to main, with , those of Other ; ' 

the joint reralts having hitherto, to idl appeainhoc, been \ 

as unimpeachable. 1 do so oiily after careful pb^ervaffod IW 
consideration, and with to hope that ft(fther fovestigMtonib tew ' 
Wdth due precautioni*, will estahKsh the correeforte^ /df wl»t’ 
have here stated. My reoearcihes in dPtail will be 
the Royal Society of Victoria at, to next 
take the liberty of forwiirdltrg yon m eppy, of 
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A ItQontAitu anoecinmt 

^j!iri«ie0ite.to^ porpoM ^ testing (he aotioD of snn and 
.^nndtied baot«Ha» miob ha^ye aomemtereat* but whtcb the 
;fenr of tnedpasung undnly on ^fonr space prevents me firom 
enixwitog on bei^. Jam^xs Jamueson 

Mmicmehftr May ns 

Fireballs observed in the Netherlands 

In the well-known Meteoric Astronomy^' of Br. B. Kirk- 
man^ p. 67* is to be fonnd the foUowing note, on the occasion of 
the interesting shower of dust and a^olltes in Calabria on the 
r3(hand 14th of March, 1813. ‘^Tbe date of this remarkable 
oeemreace in worthy of note, as a probable aerolite epoch* 
From the i2(h to the xfth of March we have the following falls 
of meteoric stones. . . &a ,(7 casee). 

In reference to this note it may interest your readers that on 
the night of 12-13 March last two great meteors were observed 
in two different places in the Netltemnds. The hrst observation, 
made near the village of Horen (four and a half kilom, S, of 
Groningen), by the Rchoolma«iter, Mr, H. Bos, at i a.nic, refers 
to a bright firehali, shining with a splendid “bluish red’^ light, 
illuminating the night, leaving a violet train, which lasted some 
m<^nents. The path seems to have been from a point not far 
beneath the zenith, in an azimuth of 115** to another at 108** 
oaimtith, and had a length of 43**, which was traversed by the 
phenomenon in 4 or s seconds. After 85 seconds — measured 
afterwards by means of a watch and by the distance of the objects 
which the olnserver had passed, going with a known velocity — a 
full detonation, like a distant cannon-shot, was heard in the same 
direction. 

On the same night, and at the same hour, another fireball was 
seen near the village of Bergen, in North Holland, The school- 
master, J. FrancUen, gives me the following indiadions of its 
path, found by him after having interviewed the observer. It 
went from N.fe, in altitude of SO* to S.E. in an altitude of a 


went from N.E, in altitude of SO" to S.E. in an altitude of a 
little less than 40" It is ilierefere imposriblc that this pheno- 
menon should be the same a« the former, the di 'cction of the 
cxwurso being opposite. A second observer gave nearly the same 
direction. 

It is worthy of remark that another violet meteor had been 
seen near Haren on March u at 8 p.m. in the S.W.' 

A fourth meteor of the greatest size, described as being as 
great as the fall moon, was seen by three policemen, from whom 
I have received tolerably harmonising records, though they were 
standing in diffenrent positions in the town. The time of ap- 
pearance was May i, at 4 a.m. precisely, or pcrhajis three 
minutes afterwai-ds, and the direction of the course was S.S.E. 
to It was described by one of the observers as beginning 

like a shooting star (though already lightening the aky), falling 
.(fewnwards and rising agwn in a curve from S.S.E. to N.N.E,, 
increasine in the meanwhile to a great ball of a splendid purple 
light, and allowing a train of a silvery colour. The phenomenon 
laited 5© secoiuk (?) meaaui'ed by a watch. No sound was heard. 
Tlte disappearance was instantaneous. It is uncertain if an ex- 
pkMtemwafi really observed. The altitude seems to have been 
at the beginning, and nt the end point perhaps to", some- 
whatiighcr in the middle, as I have attempted to determine loco. 
The second observer estimated the duration of the phenomenon 
to be 13 seconds. Even ydten this is accepted, the body mu^t have 
.been vwy distant, and a great veJume, though increased 
apnwen^ by irratllaiiopV . 

Xhe some morning, gt ^tb. 4Snu a. ns, there was also seen a great 
; tevfeor, going fxtm W* to E. near Enumatil (8 kilom, W.)* and 
al Asun (S* from Grotdageii). It seems not to be identical with 
Ike lortw^ At Ateen.^ere was beard a buzzing sound. The 
l^nmiatll observers compare the pbenomeaon, whose colour was 
with a red train* to a dnun-maier^s staff. The A««en 
tMmrs meek of a train or toil* whidi seemed to be 

empke- ^ The satw was seen by Oie sluice^keeper, G. Mulder, 

Vetiidtoiton (W. of Asaen), wdio heard ako An buzzing sound, 
mpd giyee also the direction, Tim UU passed sl of the 

aenife lAoaert). 

M anothdr great ftrebali was observed at (S«*B. 

■ fpirCSfQftttejrt Skf (kfeal tim^ a..p». cm the same 
;tttevnkkB; k quick motiemftoto It gave the 

, ;S^feTO near ewib, omy mum 


U> S.E. in an altitude of a 


at>ove Um bouses. It seems to me unoertuin #hether it was a 
globulous lightning or a true flrelmll. The phenomenon showed 
a hery tall and exj^oded -without any sound. 

Recapitulating, there seems to have been observed the fol- 
lowing fireUHs of great size 
March ta, 8 p.im (Groningen M.T.) at Karen, 

,, I3» * a.m. ,, ,, I, 






„ 13, >, BagenW Holload). 

M»T*. 345 .. .. » EnumatU. 

„ „ » . Assai j Probably 

„ ,, ,, „ Veenhuizen ) the same. 

„ 4, .. .. Groningen. 

Finally a fireball or a globulous lightning. 

May I, 3 45 ft.m. (Groningen M.T.) at Bourtangc. 

Groningen, June 19 H. J. H. GronemAn 

Aluminium for Movable Coils 

At the Oxford meeting of the Physical Society, after Dr, W. 
H. Stone’s iutereMing description of an electrodynamomcter 
designed for medical purposes with the movable coil, made of 
aluminium wive for the sake of lightness, I took the liberty to 
remark that al3out eight years ago Dr. Werner Siemens had 
made use of aluminium whe for the movable bobbin of bi.s^ 
dynamo-rtlay^ 

I was then under the impression that this fact was probably 
not known in this country ; a friend has, however, since called 
my attention to a short paragraph in the 7tlegrapkic ymr^ati of 
1878, p. 53, in which it is alrcaxly mentioned. 

One of these dynamo-relays was shown working at the Paris 
Electrical Exhilntion, and Messrs. SiemenB and HaUkc have 
made use of the same principle in their so-called soot-recordcr 
(see TtUgt^aphic Jourftal^ 1878, p. 90), an im-trument well 
suited for the registration of currents of varying direction and 
strength. 

At the meeting 1 further said that in some of the coils made 
of very thin aluniininm wire, I had found an increase of resist- 
ance after the lapse of some time, and that this increnae was 
proved to exist at the place where two lengths of wire had been 
joined by tu i&ting them round each other. 

Some experiments were afterwards made to coat the ends of 
the wire with an electrolytic deposit of copper, and then solder 
them together ; but the ]>e»t and moat natural way to overcome 
the difticolty h to make the coil all of one length of wire, and 
thereby dis{)cu9e with all intcnial joints. 

A similar increase of resistance at the place of contact between 
alutoiniuoi wire and mercury 1 had already observed several 
years previously ; the cause of it seems to be the formation of a 
very thin film of aluminium oxide on the surface of the wire. 

1 have been led to make the above remarks after perusing the 
closing paragraph of Dr. Stone’s article in Nattire, vol. xxvi. 
p. 201, Eugene Obach 

Woolwich, July 3 

The Eccent Weather 

The article published in Nature, vol. xxv. p. 225, entitled 
“Recent Weather,’* attracted attention from meteorologists in 
China from the fact that the extraordinary character of the 
season therein diflcussed was observable in China also In my 
Report on the Health of Wenchau, I referred to the unprece- 
dentedly high reading of the barometer in this part of the world, 
at the same time that a like phenomenon was observed lur 
Western Europe. 

Nature records that November last showed the highest 
thermometrical range that has been known since thertnom«ter» 
came Into use. On referring to the tables of Dr. Zrightschc 
(director of the BelgUn Observatory at Peking), I find that the 
mean temperature at Sbunghal of that month for a period of 
twelve years foils nomfiderably below that of the record for 
November last ; and fihuUy we learn froth NAxirRE that the 
winter of 1881-82 tti Western Europe was an “open one,*’ 
which was the ease in Asia; the port of Tientsin, for 

example, having be6n closed by be foter, and opened to naviga* 
tlon earlier than usttaU When the meteorological reports are 
gathered io« it wlU be found that the abnormalities which ohe* 
racterioed hut wlotef were coincident with like phepomenR in 
this jpArt of the vtorld. D. J- MaCgowan 

Wondumi May 17 




^*Mef«oero« Hfbernlcus " fn Pt^x 

fri«nd, Dr. Leith Adtm^ has g^ven It as his opinion that 
the Irish elk is only found in the clay or marl under the peat^ 
while I contended that some of them occur in the peat, this 
opinion hciog formed from reports of finds in the counties of 
Limerick, Carlow, and Wexford, also from the colour and 
appearance of the bones ; stilt I could not be positive, as I had 
not myself seen the bones raised out of the peat. Last week, 
however, I beard from Capt. Woodrift, Kilowen Inch, Co. 
Wexford, that he bad found an elk’s head in the peat, and I 
went to tee ft. It was lying on its back altogether in the peat, 
except some of the points of the horns. The portions in the 
cl^ under the peat were quite hard, while those in the peat were 
soft, but became quite hard a short time after they were taken 
out. 

The **Elk Hole” at Kilowen is a very remarkable place, 
because, although very small, not 200 yards in diameter, yet at 
the present time the remains of over ten skeletons of elks have 
been taken out of it ; while in the undisturbed portion of the 
bog there are probably other skeletons. A few miles to the 
south-west of Kilowen there is the small bog of Axe, in which 
the remains of 'the C, mefraaros has also been found. 

Ovoca, July 8 G. H. Kina HAN 


Perception of Colour 

HAPl'ENtNG to be reading out of door*, ubile the .^un was 
shining on my book, I noticed that patches of weed on the lawn 
appeared peculiarly conspicuous in tlieir difference of tint from 
the graFS. The same patches of weed close- cropped to the level 
of the grass were ordinarily scarcely observable from difference 
of colour. Now, as I looked up from my book — my eyes 
dazzled with the glare — they appeared to me to have a strong 
blue tint. My attention thus liing drawn to the point, I ex- 
tended my observations, with the following results, winch, if 
new, will doubtless prove interesting to some of your readers. 
I found that if the eye was exposed for two or three minutes to 
the action of a very strong light, by looking at a sheet 0/ white 
paf&t while bright sunshine fell on it, the capwicity of the eye 
for pwceplion of colour was curiously modified, under certain 
conditions. For examine ; if, on tlie instant after the exposure 
of the eye to strong light, ns de*!cribcd— solar isation I will call 
it — flowers of various colours, placed in a shady part of a room 
were examined, a pink rose appeared the colour of lavender ; 
dark crimson Sweet William, almost black ; magenta Snap- 
dragon, indigo ; scarlet Poppy, orange ; the eye was, in fact, 
red- blind. After a minute or two, the eye recovered its normal 
sensibility to red, and the flowers assumed their natural colour. 

In order to il,'^ccrtain that the mal- perception of Colour, under 
the conditions described, was due to the action of strong light 
on the eye, and not to any other ciiourahtance, I repeated the 
experiment, allowing the .solarUation to take place on one eye 
only, the other eye being kept shut until the moment of making 
the observation. I then found, as before, that the solarised eye 
was red-blind to objects in a sul>due<l light for a minute or two 
after ftolarisalion, but ?;ensitive to blue, and in less degree to 
yellow, while the non-solarised eye was perfectly normal in its 
perception of all the colours. IJy alternately closing and open- 
ing the solarised and non-sokrised eye, the difference in colours 
perceived by the two tyta was extremely striUng— the rose was, 
os seen by one eye, pink, by the other eye, blue. It must be 
remembered that the effects described were produced when the 
flowers were oljserved in a room not strongly lighted. 

When a corresponding experiment was made with ihe flowers 
in the sunshine instead or lu the shode, it was found that 
a reverse effect was produced— that every colour, and red 
paill^lar, was intenser to the solarised eye than to the non- 
polarised eye — as was readily seen by alternately shutting and 
opening them. To the solarised eye a red rose-bud was deep 
ifeij, to the other eye light red. The red of the poppy was 
deeper and more vivid to the holal‘^^ed eye. A calceolaria 
was orange chrome to the Folarised eye, lemon clirome to the 
Aott-solar&ed eye. A viola was dark violet to the polarised 
eye^ a colder tone tf blue to the non-Holari.^ed eye. 

t foimd that after the Insensibility to dimly lighted red and 
orange (the effect of solarUation) bad worn off, a reverse condi- 
tion ^uoc^eeded, for exatnpte, Venetian red, which was a dirty 
brown, as fcen the instant after solarisation, appeared gradc^iy 
to change to a full vermiUion. 1 foued also that portions of tite 
solarised eye thkt hid escaped the sokrising acTion behaved like 


t^e noxt-solarised eye, 1 leave the ea|daiucrion c>f . these ^ M 
observations to those within whose ^clal EM ati^y 
naturallv fall, only remarking that the power of eye, 
fatigued by solorisation to perceive Uae Hj^t, and light of no 
other colour, under the conditions described, seems to suggest , 
that the eye, like almost all matter senritive to li^t, is .more ^ 
sensitive to blue rays than rays of lower refrangibility. 

Lancing, July 10 J. W, Sv^AK 


IVATER-JET PROPELLERS \ . 

V ERY early in the history of steam navi^tion, 
attempts were made to employ the hydraulic ” or 
“water-jet” propeller. About 1782 Ramsey began to 
work in this direction, using a steam-engine to force water 
out at the stern of a boat, ihe inlet being at the bow, Hia 
experiments are said to have extended over twenty years, 
but led to no practical result. Another American, named 
Livingston, applied the same principle of propulsion in a 
different manner. A horizontal wheel, or turbine, was 
placed in the bottom of the boat, near the middle of the 
length, the water was admitted from beneath it, and 
expelled from the periphery of the wheel through an 
opening at the after part of the boat. In 1798 a monopoly 
was granted to Livingston for twenty years by the State 
of New York, on condition that within a given period he 
produced a vessel capable of attaining the speed of four 
miles an hour. This condition was not fulftlJed, and, as 
is well known, the first successful steamers built in this 
country or abroad were propelled by paddle wheels. This 
form of propeller alone was employed for nearly forty 
years, during which period steam- ships increased greatly 
in numbers, size, and speed, proving themselves well 
adapted not merely for service on inland and coasting 
navigation, but also for ocean voyages. Just when the 
Transatlantic steam service had been successfully com- 
menced by the Great Western and Sirius^ both paddle 
steamers, the screw-propeller began to threaten the 
supremacy of the paddle-wheel ; and the success of the 
Archimedes in 1840 led to the adoption of the screw in tbe 
Great Britain^ as well as the construction of the screw 
sloop for the Royal Navy. Soon after came a 

revival of the water-jet propeller by the Messrs. Ruthven 
of Edinburgh. In 1843 their first vessel was tried, attain- 
ing a speed of about seven miles an hour. Ten years 
later a fishing-vessel was built on the same principle, and 
exceeded nine miles an hour. Several other river steamers 
and small craft were constructed with jet^propellers in the 
period 1853*65, but they were all comparatively slow, and 
the plan did not grow into favour cither as a substitute 
for the paddle-wheel or the screw. 

There were certain features in the jet- propeller which 
recommended it to the judgment of many naval officers 
who had witnessed the trials of vessels so fitted ; their 
influence led the Admiralty in 1865 to order the construc- 
tion of a small armoured vessel, appropriately named the 
Waterwiich^ which was to be fitted with Ruthven*8 pro- 
peller. Admiral Sir George Eliot was one of the princiiMl ; 
advocates of a trial of the new system, in which he has 
always continued to take a great interest. In the German 
navy, trials of the Ruthven system have also ^en made 
on a small vessel named the Rivals and experiirietits of a 
similar nature have been made in Sweden. At the 
time Messrs. Thornycroft are building for the Adndral^ ; 
a torpedo-boat, to be propelled by water-jets, the ttWs of , ' 
which are awaited with interest, since they will furnish 
another comparison between the performances Of tlm - 
hydraidic propeller and the screw. . 

The Ruthven system agrees in Its main featuros " 
the proposal made by Livingston .fo^ years earllor* v > 
an example the arrangements of Watmtsikh 
briefly described. Openings w made in the hoiftM ;■ 
the ship amidships, ip adSiit the water into a 
eentrifiigal pump or turhiine, thOdlxU of whidh If 
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min eRgin«» 4 nve tbe Un^inCi oi^llii^ the water 
V considerable velocity through curved pipes or pas^ 
si^^s leading to **nozsleS'’ placed on each side at the 
level of the water-surface. When the vessel is going 
ahead the jets are delivered sternwards ; if it is desired to 
mceve astern the engines are not reversed, but valves are 
operated in the outlet pipes, and the jets are delivered 
through the forward ends of the nozzles. These motions 
of the valves can be made from the deck by an officer in 
command. If desired, the jet on one side can be delivered 
ahead, and that on the other side astern, the vessel then 
turning without headway. This power of control over the 
movements of the vessel, without reversing the engines, is 
one of the chief advantages claimed for the system ; and 
it is undoubtedly of value, especially in wardships. 
Another advantage claimed for the jet>propeller is the 
power of turning it on an emergency, into a powerful 
pump, by which large quantities of water can be dis- 
charged from the interior of a ship that has been damaged 
in action. This latter feature cannot be regarded as of 
primary importance, however, seeing that modern war- 
ships are minutely sub-divided into water-tight compart- 
ments, and must depend for their dotation upon the in- 
tegrity of the bulkheads and other partitions, if their 
skins have been broken through by ramming or torpedo- 
explosions. A further claim on behalf of the jet-propeller 
for war-ships is based upon the less risk of disablement 
in action, as compared with screws or paddle-wheels ; and 
this claim may be admitted. On the other side must be 
set the fact that all the trials made hitherto in vessels 
fitted on the Ruthven system have shown a less speed for 
a given amount of engine-power than would have been 
obtained with the screw-propeller. It may be urged, of 
course, that the decrease m speed should be accented, at 
least in special cases^ in order to secure the undoubted 
benedt of the hydraulic system. But the general feeling 
of naval architects and marine engineers is m favour of the 
use of twin-screws rather than water-jets for war-ships, the 
duplication of machinery and propellers decreasing the 
risk of disablement, giving great manosuvring power, and 
securing higher speed than could be obtained with the jet 
propdler. 

Mcently further trials have been made with a vessel 
built in Germany, from the designs of Dn Fleischer, who 
claims to have devised a novel and more efficient system 
of hydraulic propulsion, A brief notice of the invention 
appeared in Nature, vol. xxvi., p. i8 ; fuller details are 
to be found in two pamphlets published by the inventor : 

“ Der Hydromotor," and ** Die Physik des Hydromotors” 
(Kiel, iSSi). The first of these pamphlets contains a 
general description of the system, as applied in the 
Hjfdromdtor (a vessel of \ lo feet in length, and about 200 
tons displacement), a summary of her trials, compared 
with those of earlier vessels engined on Ruthven's system, 
and an enumeration of the advantages to be obtained by 
using j«t-prope 31 crs instead of screws or paddles. The 
secom pampnict contains a statement of the experi- 
^ntal and mathematical investigations conducted by 
Dr. Fleischer in working out his system* 

Dr. Fleischer dispenses with a turbine, and allows the 
strain to act directly ujnm the water in two large vertical 
cyhnders pkced amidships.; These two cylinders com- 
municate with the ejecting nocsles which are situated on 
either «de of the keel la each cylinder there is a ^ float " 

piston of nearly the same diameter as the cylinder, 
With a closed spherical top ; when this float is in itsex- 
wme upper position, thecylitiderls fiallof wtcr. Steam is 
htettted into the upper part of the cyllhder above the 
is pressed ^wn, and the water Is ej^eljed 

At a captain 

p«tr^ Of t)lm sti^ of steatn » shut off 

; the iwmiader of the sti^ per- 

^pansi^ of the. mmsfa. >tid the 
^ ^ the wnter 


At the conclusion of the stroke, the exhaust»valve from 
the steam sipace to the condenser is opened, the steam 
rushes out, lorming a partial vacuum above the float, and 
the water enters, pressing the float up. The entry <w the 
water at this stage is partly through the nozzle, and partly 
from a separate valve communicating with the water- 
space of the surface condenser. In order to utilise the 
vacuum as much as possible, and to increase the 
effective “head” of water during the down stroke, the 
cylinders are placed as high as convenient in the vessel* 
Two cylinders acting alternately were used in the Hydro- 
motoTy for larger or swifter vessels it is proposed to use a 
greater number of similar cylinders. As in other jet- 
propelled vessels valves operated from the deck enable 
the commanding officer to reverse the direction of outflow 
of either or both jets, making the vessel move ahead or 
astern, or turn on her centre. The position of the nozzles 
in the Hydroniotor is not so favourable to manoeuvring 
power as in the WaUrwiichy and the difference in 
behaviour is likely to be appreciable. 

Greater interest attaches to the trials of speed than lo 
those of turning. Unfortunately the records are too 
meagre to enable a decisive opinion to be formed on the 
merits of the new system as compared with that of Ruth- 
vcn. Dr, Fleischer claims that the Hydromotor attained 
a speed of 9 knots with joo Indicated horse-power ; but 
the conditions under which this speed was attained may 
have differed considerably from those under which 
measured-mile speed trials are conducted in this country. 
Any exact comparison of the performances of two steam- 
ships with either similar or different systems of propul- 
sion, demands as its basis the elimination of all varying 
conditions, the determination of the true mean speed, and 
the calculation of the engine-power corresponding lo that 
speed. Dr. Fleischer may have done all tnis, but it docs 
not clearly appear in his publications whether he has or 
not. He distinctly claims for his system, a very high 
‘‘efficiency” as compared with that of Ruthven, but it 
will be shown hereafter that the formula which he uses is 
not absolutely correct; and what is more important to 
note is the circumstance that Dr, Fleischer clearly does not 
possess the experimental data respecting the resistance 
offered by the water to the motion of the Hydromotor 
when towed at various speeds, which would enable him to 
express the true efficiency of the propelling apparatus. 
On this point a few further remarks may be permitted* 

Supposing a vessel to be towed at any speed, and her 
resistance to be ascertained by a dynamometer, the horse- 
power expended in overcoming that resistance can be 
calculated, and. in the terminology of the late Mr. Froude, 
is styled the “effective horse-power." Next let it be 
sup^sed that the vessel Is driven at the same speed 
by her own machinery, and that the “indicated horse- 
power" in the cylinders is ascertained. The ratio of 
the “effective "to the “indicated” horse- power expresses 
the true efficiency of the propelling apparatus, exduding 
from the account, of course, the efficiency of the boilers. 
Now what has been said above respecting Dr. Fleischeris 
flgures simply amounts to this : ne does not appear to 
have ascertained the effective horse-power of the H^dro- 
motor, and consequently cannot express the true efficiency 
except as an estimate. 

The excess of the indicated horse-power over the effec- 
tive in any steam-ship is to be accounted for by the 
waste-work of the mechanism, the waste-wotk of the pro- 
pellers, and the “augment" of the tow-rope resistance 
produced by the action of the jpropelJcrs. In good 
examples of screw-ateamers the effective horse-power at 
full speed hks been found to vary from 40 to 60 per cent. 
Of the indicated poTV^Tr Dr. Fleischer claims for the 
Hydromoior a cojrfesponding efficiency of about 34 per 
cent* at full j Imt hot, zt would seem, with any cer- 
tainty. 

F^ng by ttlH^con^arison with screw-prhpelkd ships. 


may be compared with tbe fVaK^frwiUk, 
Bhe gains ap^ the latter oWioualy in the avoidance of 
much waste-^Work in the mechanism In the Ruthven 
system there is necessarily more waste- work in the engines 
which drive the' tut^lneS} and in the friction of the water 
in the turbines and passages to the nossles^ th«'in has to 
be incurred in the Fleischer system. On the other hand^ 
in the latter system, there must be some loss from con- 
densation of steam in the cylinders, and the high mean 
velocity of ejection must be a disadvantage. The con- 
siderable variations in the velocity of ejection at different 
parts of the stroke must also be a disadvantage, as com- 
pared with the uniform velocity of delivery from a tur- 
mne. Respecting the condensation it is asserted, as the 
result of experiment, that the losses arc exceedingly small, 
the cylinders being wood-lined, and a layer of hot water 
being formed below the float. Experienced engineers 
wei‘e scarcely prepared for this satisfactory result, antici- i 
patittg that more serious losses would occur from the ; 
alternate heating and cooling of the cylinders. Of course, 
experience in such a matter is the true test j but it is to 
be observed that the Hydromotor appears to have very 
ample boiler-power in relation to the indicated horse- 
power assigned to her maximum speed. Losses from 
condensation cannot be estimated from the statement of 
indicated horse-power. The indicator diagrams which 
have been published, show a very good performance. 

The varying rate of outflow through the nozzles must 
be a sourre of disadvantage in the Fleischer system. 
For the hydromotor it is stilted that the mrafi velocity of 
outflow was about 66 feet per second when the speed of 
the vessel was about 15 feet per second. We are not 
informed what was the maximum velocity of outflow ; the 
minimum velocity is said to have exceeded the speed of 
the vessel. This varying velocity, of course, carries with 
it a varying thmst, and the hydromotor in this respect 
must be less favourable to uniform motion of the ship 
than the screw or paddle or Ruthven propeller, where 
the tlinist can be kept practically constant. With two I 
dytindefs this might be more felt than with four or more I 
cylinders, but in all cases tlie drawback must exist. 

The high mean rate of outOow involved in the Fleischer 
system is contrary to the generally accepted view as to 
the condition most favourable to «flficiency. For a given 
Speed of ship, neglecting the augment of tow-rope 
resistance which may be caused by the action of the 
propeller, there must be a certain thrust developed, 
which will overcome the resistance of the water to the 
advance of the ship. This thrust in the jet-propeller is 
measured by the sternward momentum generated in the 
jetst No matter how the mechanism may be arranged, 
what has to be done by it is to impart to water which has 
entered the ship and acqutre^i her forward velocity, a 
sternward momentum which shall have a reaction equal 
and opposite to the fluid resistance. Momentum, it need 
hardly be explained, involves the consideration both of 
the weight of the water acted upon and of the velocity 
imparted to it in each unit of time. Nor is it possible 
to create this momentum in the water expelled from the 
nozzles without doing waste- work in overcoming fric- 
tional and other resistances. The magnitude of thm 
waste work may vary greatly in different examples, and 
it is difficult to estimate its value apart from experiment, 
^ence in theoretical investigations, this waste-work is 
‘tiSusiliy neglected, although in practice it is of great 
iriiportance. 

Leaving out of account for the moment this waste- 
work) and the possible influence upon the efficiency of the 
prop^kr exercised by the disturbance produced in the 
surrounding water by the passage of the ship, it may be 
well to briefly the accepted theory of the action 

of jet-propeltes, k done in the following equa- 

V » the speed of outflow of the jets from the miklts 


in feet per second, » rite ^>eed of adya^e^ 6f the 
A » the jobt sectional area of the hoaries in square i 
w “ weight in lbs* of a cubic foot of water, TE^-^ 
Cubic feet of water acted upon per second ' /y. 

Sternward velocity of jets in relation to still ) „ 

water 

Thrust, or momentum created i \ 

per second J - - . A. v, 

where is the accelerating force of gravity — ^say 32 feet 




; gravity- 

pet second. For sea-water ws*64; so that 
(nearly) Hence 

Thrust (in sea-water ) a . v . (v-^*), 

U nder the foregoing assumptions, we also have 
U« Useful work of propeller (in \ ■■work done in pro- 
unit of time) j pelling ship. 

■■Thrust X speed of 
ship, 

A V(V-v) , W, 

Wwc waste work in race 7 /is w/Vn, 

»a V . (v-z/)*. 

tr+w ■= total work of propeller ■■ 2 a v (v - 7/) z/ 

+ A V (V - 
« A V ( V* - 

Efficiency ^ . 

U-fw v + v 

From the last of these equations it is seen that the more 
nearly the velocity of outflow v approaches the speed of 
the ship 7/, the nearer will the efficiency approach its 
maximum value, or unity. Moreover, for given values of 
speed of ship and thrust^ if the difference (v— 7/I between 
the speeds of outflow and advance is diminbhea,the area 
of the outlets must be correspondingly increased. That 
is to say, if the value of v-?/ is diminished, the quantity 
of water (A . v) operated upon must be increased. Now, 
in general, it has been supposed tliat the inferior perform- 
ance of jet-propelled vessels, as compared with screw 
.steamers was due to the small quantities of water acted 
upon, In the Waicrwitch^ for example, about 1 50 cubic 
feet of water were expelled per second, whereas in 
rival twin-screw vessel Viper more than 2000 cubic feet 
of water were operated upon per second. In the WaUr- 
witch V 30 feet pcj- second, and i 5 7 feet per second ; 
so that according 10 the foregoing formula 

Efficiency-.^^-^«?|4«,687 per cent 

In the HydromotQry^ 66 it^X (mean velocity) 

Efficiency- per cent 

Dr, Fleischer adopts the foregoing equations, so far 
as they relate to th/^st and use/ui work^ but for the total 
work he uses another formula, and it is here that we' 
venture to think he goes wrong. According to hia 
investigation — 

Total work — i vis viva of issuing streams. 

— J X Mass of water delivered per 
second X (speed of outflow),*., 
i X 2 A V X V» 

Hence he writes — 

Efficiency - 

Total work 2 AV x gV* 

In thus dealing with the total wqrk, ioetead of using , 
^ expression given above. Dr. Pleisclter . 

Ignores the fact that the vessel is in motion ahead 1 'iiiA 
that the streams issuing from tihe iwtehte have theydbdHy - 
y only relatively to her. It is upon this qitesrionam 
fonmda for the efficiency that hit eatiteates 
tioned are based. For exampk), id the ^ 

knoti^ according to Dri , f ' ; f 


at 


Wwc waste work in race 
tr-Fw>= total work of propeller 


Efficiency ■ 
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's; '4 per cent 


Efficiency 





' . ' ^49 


itett(iency « (66 - 15’a) « 35-4 percent. 

If the Baine fonauia is applied to the at 

93 keots^ 

ElEiciency « J| , 7 (^o - IS7) " 49*9 P®** cent, 

. W 


^vinfr about ao Mr cent, iesa efficiency to that vessel, 
oian Is given by m accepted formula first stated. 

It has been explained that the assumptions upon which 
the first formula rests arc not fairly representative of the 
ceiiditions of practice. Fox example, the deduction 
ttanfirom (seated above), that it is advantageous to 
Q^ierate upon larger quantities jof water, and to reduce 
the excess in speed of eutflow above the speed of the 
sbto requires an important qualification In practice This 
doouction would be absolutely correct were it not for the 
waifce-work which has to be done in giving the motion to 
the water ; but in actual practice the growth in that waste 
wofk may exceed the gain obtained by dealing with larger 
quantities of water. The parallel case in a screw steamer 
is that wherein screws of too large diameter or too large 
surface may involve so much more waste work on fric- 
tional or edgewise resistances, that it is preferable to use 
smaller screws, which operate on smailer quantities of 
water, but secure a more economical exf^nditure of 
power for a given speed, or enable higher speeds to be 
attained witli a given horse-power. In setting aside the 


commonly received view, and making trial of a system 
wherein the mean velocity of the outflowing jets is ex- 
tremely great, while the quantity of water operated on is 
small, Dr, Fleischer has made an experiment of the 
greatest interest to all concerned with steam propulsion. 
If his figures are accepted it is obvious that nis system 
involves much less waste work than the Ruthven system, 
between the power indicated in the cylinders and the 
power accounted for in the outflowing jets. On the other 
i^nd, as we have endeavoured to explain, this economy 
of the Fleischer system docs not represent the compara- 
tive efficiency of the propelling apparatus : because the 
high and variable velocity of outflow must involve a con- 
siaerable amount of waste work in the race. A complete 
comparison could only be made if in the same vessel, or 
in two vessels of identical form and with identical boiler- 
power, there were fitted, first, the Fleischer hydromotor ; 
and secondly, the Ruthven arrangement. Then with the 
same steam-producing power a careful series of trials 
would settle the matter conclusively. The Swedes did 
something of this kind in order to compare the efficiencies 
of twin-screws and w^atcr-jets, with the result that the 
latter were shown to be greatly inferior. Of course it 
cannot be expected that I)r, Fleischer would undertake 
aucb trials unaided ; on the other hand, if his system is 
put forward for adoption in praference to the Ruthven 
system, it must, at least, be shown to be more efficient, 
not only in certain intermedkte stages in the operations 
of giving momentum to the jets, but as a whole. This 
result does not appear to «h%ve been attained as yet, so far 
as can be Judged from ^ published results of trials. The 
information which is accessible is not complete, and some 
of proposed atandarfis of comparisM are open to 
dpUW* It IS to be hoped, however, the zeal and 
ability which have been di^yed alrew^by Dr. Fleischer 
will be still further illustrated in the continued investiga- 
tion of the capabilities of his novel system of propulsion. 

W. H. White 
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ai^Pjaratos by which the otherwise unassisted eye could 
verify their results and catch other transient phases iof 
rapid gesture. Its execution has proved tinexpeotedly 
easy, and the result is that even the rudest of the Instru- 
ments I have used is sufficient for the former purpose ; 
it will even show the wheel of a bicycle at full speed as a 
well-defined and apparently stationary object. This litde 
apparatus may prove to be an important instrument of 
research in the nands of observers of beasts, birds and 
insects, and of physicists who investigate such subjects 
as the behaviour of fluids in motion. 

My object was (i) to transmit a brief glimpse of a 
moving body, (2) to transmit two or more such glimpses 
separated by very short intervals, and to cause the suc- 
cessive images to appear as simultaneous pictures in 
separate compartments in the same field of view. 

The power of the eye to be impressed by a glimpse of 
very brief duration has not, 1 think, been duly recognized. 
Its sensitivity is vastly superior to that of a so-called 
^Mnstanteous photographic plate when exposed in a 
camera, but it is of a dinerent quality, because the im- 
pression induced at each instant of time upon the eye 
lasts barely for the tenth of a second, whereas that upon 
a photographic plate is accumulative. There is a con- 
tinual and rapid leakage of the effect of light upon the 
eye that wastes the continual supply of stimulus, so that 
the brightness of the sensorial image at any moment 
is no more than the sum of a series of infinitesimally 
short impressions received during the past (say) tenth of 
a second, of which the most recent is the brightest, the 
earliest is the faintest, and the intermediate ones have 
intermediate degrees of strength according to some law, 
which an apparatus I shall describe gives us means of 
investigating. After the lapse of one- tenth of a second 
the capacity of the eye to receive a stronger impression 
has become saturated, and though the gaze may be in- 
definitely prolonged the image will become no brighter 
unless the illumination is increased. 

This being premised, let us compare the sensitivity of 
the eye with Uiat of the rapid plate in the photographic 
camera under conditions in which the eye Is just capable 
of obtaining a clear view, let us say during an overcast 
day in a sitting room whose window does not occupy 
more than one-thirtieth of the total area of wall and 
ceiling, which is the light under which most of us habitu- 
ally write and read. A glimpse under these circumstances 
of one-tenth of a second in duration, suffices, as we have 
just seen, to give a clear view, but the sensitive photo- 
graphic plates sold in the shops as “instantaneous'’ will 
not give a portrait in that light under thirty seconds 
exposure. In other words, the sensitivity of the eye is 
fully 300 times a$ great as that of the plate. Of course I 
am aware that more sensitive plates than these have been 
made, and 1 have seen a rapidly revolving wheel photo- 
graped under the momentary illumination of an electric 
spark, but I have never heard of that being done when 
at the same time the revolving wheel was not perfectly 
distinct to the eye. 

The range of ordinary illumination is very great The 
photographer who requires thirty seconds in a dim 
window-light, would photegrapb clouds in some minute 
fraction of a second, ahowii^ that the illumination of 
the latter is fully one thousand-lold neater. If then 
the eye bos been ^i^ded and adapted to a dim li^t, 
an object in bright sunshine may require no more than 
the thousandth part of the tenth of a second to be 
visible, and in saying this, I am confident that I am 
underestimating lyhat could be done. Consider what 
even this means ; a cannon ball of ten inches diameter 
in its mid caeeer travds with a velocity of little itiore 
than ; in one ten tbousiindth of a 

second it wonld shifi; its place through only one ten^ of 
its diamemcv would present to the eye, if it cotdd. be 
viewed under the above-mentioned conairions, the ap* 









Bckmiice of «a .almost circular disc elongated before and 

it possible to give such brief 
exDOSUies as the above ? 1 see no difficulty at all m the 
BuScn"* Let us take two examples, (i) of quick 
ment and (2) of very quick, but by no means the quld^t 
Sbrmovment. \»Vrds the former, I c^ flm 
with my forefinger, and with the greatest ease, a light 
weight (such as a very small stone) nme feet up in the 
air ^ now the maximum velocity of the tip of my fom- 

Inger is that of the initial velocity of the 

caLlated at once by the usual formula, w = V V* 
takinB 2 64. -wliich it very nearly, y = 8 y j, the 

tmi«Mi 4 infiet and seconds. The velocity in ques- 
tion IS therefore 24 feet, or 288 inches per secon^ As 
r^arfs r very rapid movement, we may take tha of 
^ wing of a' bird, which can undoubtedly be 

A niUon is by no means the swiftest of 
W^d^but it can fly easily at the rate of 35 miles an houi\ 
S ihe part of ite wing by which it is chiefly propelled 
w K cannot be its extreme tip, must move much 
more rSly than this ; let us say, very moderately, at 
miW an hour, or 1,232 inches per second. 

Novs^ the duration of an exposure depends on three 
dau namely, the rapidity with which the 
nast'the eye the width of the slit through which he 
momernary g impse is obtained, and the diameter of the 
oortion of the pupil of the eye. I prefer not to 
hm t tS pupil by using a small eyehole which is a source 
^f^.,rl?«oublein actual work, but to have as large an 

eyehole as is in any way desirabie. I find 
^ '1 i-sf inv eve in an indoor light as measured by holding 
Upscale beside it and reading off in the looking-glass, to 
t 0-1 inch and 1 use a slit of the same diameter, 

^e Mwsure begins when the advancing edge of the slit 
rS K of the® near edge of the. pupil, and it .ceases 
whm these conditions are reversed, m other words it lasts 
the time that the screen is occupied in moving 

rSb one f^h of “'I*' 

rhraugp one inches per second, the dura- 

riS Aelx^osw w^^^ be the i Vh and the 6,i6oth 
of a Mcond, respectively. There is therefore no 
Si<£:ultv eiffier theoretical or practical about shortness of 
«i£sure Md sufficiency of illumination. The power 
S Md“an be utilized, of seeing bodies in motion .by 
r^ni’d^riew instrument, showing them in apparent still- 
?? flnTleavi^ a sharply-defined image on the eye, 
that'ew^bi draw from visual nmmory, which m some 

™i.tmTis very accurate and tenacious. . . 

persons is y rapidity of exposure is in no- 

wiL^wntiS^forans^sing tL attitudes of a galloping 
KJ^- o^a flying crow. The instrument 1 commonly 
IS a very rude one, but convenient for the 
is shew ifie duration of the ex- 

^S’gWe^n by i? under the action of its sprine is the 
posw givoH ^ s w J begmmng and end of the 
360th part ^ » litle light passing 

exposure oue .j times that what is 

lK'*ef is mK » disregarded I esti- 

and it 18 miner instrument is shewn m 

FmTSut U sliling^id, which protects it from injury 

.C^hi’r^krt Ais an arm which turns through a sm 4 l 
i’i.SuT^^d c iw motion being limited by two pins. .Its 
a vertical screen, R R. which is a cylindrical 
sheet described round an axu pass- 
L^^nh^wpendicular to the arm. As arm 
mg acretn passes closely in front of 

^hich is cuf into a hollow cylinder 
**“ ^«re is a slit in the mike of the 

cone) ^ of thq,end of the box. 

rig. a, a view (s dhtalwA A 


stud s. nroiects upwasda from the atm, and. an in^- 

nthbe^^M^ B, passing round a fixed pm and a dheceW^g 

$p«&e of the arm acts as a spring .m 

rise through a hole in the side of the box, wlw t» 

finger can press it Uke the st^ of a ** 

using the instrument it is held m the ba^ M in 

with the eyehole in front of the eye. Wien 

visible, but on pressing or tapping the stud the 

rapidly in front of the eyehole, and the view is obtained. 



Fio. I. 

After thi?, the stud is released and the arm springs back 
wards, when a second view can be obtained, or the eye 
may be purposely closed for the moment. 

1 measured the velocity of the instrument by filing a 
nick on the stud and laymg a light weight (a small bent 
nail) upon it, after having temporarily put in a peg ttat 
checked the ami in its recoil when the slit was opposite 
the eyehole. Then holding the instrument firmly against 
the wall with the projecting end of the stud as vertical as 
might be, I drew back the arm and released it, and noted 
the height to which the weight was tossed. It ws three 
inches. This gave the velocity of the stud in the central 
portion of the arm, and from this datum the velocity of 
the more distant screen was easily calculated, i have 
made more elaborate instruments with multiple levereand 
with revolving discs (Messrs. Tisley, 172, Brompton Road, 
are now making one of these for me), but am not as yet 
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prepared to recommend any one of them in particuhk ' 
Different sorts would be probaWy \m wanted by diSeretit ^ 
persons. For instance it might msome^casesbeccmv^eikfoiti .. 
that the trigger should be puUed at the r%ht momimtiby ,a 
bystander, the eye of the oMoiytar beii^ in the mesn^l^ 
kept closely shaded fixim ^ eofTOUnmiig f: 

tbpre are penochc movawibta which wemid v 

ai^lysed by a alk in h rotathig 4tac whose > 


' if^tvsE ^51 


iiohi was a little slower than i^t of tha movement^ so that 
each ihodd show a phase ohe step in advance 

of the previous ones ; or^ a^in, the rapidlQr of the periods 
or that of the motion maybe such as to make it necessaiy 
to eatpose only at each second, third, or periodic 

interval This would be effected by the use of two discs 
rotating at different velocities. Suppose, for example, 
one to revolve three times while the other revolved twice, 
then the two slits would be in accord in front of the eye- 
hole only once in three revolutions. 

In order to present the images formed by two succes- 
sive glimpses as simultaneous pictures seen side by side 
{a the held of view, I took a prismatic eyeglass of the sort 
sedd 1^ spectack-mak^s to correct want of parallelism in 
the optical axes. 1 cut it in two pieces, and placed these 
in opposite ways in front of two norizonal slits, lying one 
above the other in a shutter that fell vertically between 
slides. When the first slit came in front of the eye, the 
Itn^e it transmitted was deflected* four degrees to the 
left ; and when the second slit followed it, its image was 
deflected four degrees to the right, and two apparently 
simultaneous pictures were produced. Also, by crossing 
the prisms 1 found it would be easy to construct an ap' 
paratus witli four successive slits shewing four images ; 
j, up to the left, 2, up to the right ; 3, down to the left, 
and 4, down to the right. I doubt, however, whether 
this would be often found a useful development of the 
^ instrument, owing to the difficulty of watching more than 
a small area with attention. 

I noticed an important optical effect, namely that the 
image first seen was always considerably fainter than the 
others, showing that its brightness had faded in the brief 
interval that ekpsed before comparison began. It would 
appear that the law of the rate of fading could be investi- 
gated by this apparatus. I have not now the opportunity 
of doing so myself, but if I had, 1 should mount two 
prisms below radial slits in a disc that was revolving 
steadily at a known velocity, and I should watch a cir- 
cular wafer through tlicm. The width of the slits would 
be adjustable, ana so would the angular distance of the 
prisms, and I should measure under various circumstances 
the width of the second slit that was necessary to tone 
down its image to an equal brightness with that seen 
through the first Or the investigation might be made 
without prisms, by using two wafers and watching them 
with the same eye through slits at different radial dist- 
ances, separated by various angular intervals, the adjust- 
ments being such that only the outside wafer should be 
seen through the outer slit, and the inside wafer through 
the inner one. Francis Galton 

r//£ c/f£Af/sr£y of the PiAJvnt and 
FAUME CELL 

Part llh^Th^ Disekarge of the Cell 

'T'HE two plates of a Plantd or Faure battery consist 
* essentially of lead peroxide as the negative element, 
ahd metallic lead in a spongy condition as the positive. 
These are brought into oommunkation with one another 
thremgh the lead plates which support them, together 
with the connecting wire, 

The le^ peroxi* reacts both with the lead plate that 
^pports It, and with the lead on the opposite plate. At 
' tot sight, it might be expected that the reaction between 
it^nd the supporting plate would be the greater, as the 
apace between them U so smaU, and the resistance of the 
-toervetiiag liquid inconsequence almost inappreciable. 
J^eraction is, fedeed, pfoha% grcaterBt to tot moment, 
plained in our tot paper, sulphate 6f kad is 
prodooedi and tot ^hieh< lies at or near 
Of no doebt a asHto obstacle 

adiito the 


between lead peroxide and lead, with water as the con- 
necting fluid, wc should expect 

PbOji 1 H ,0 1 HaO | Pb = PbO 1 Hf) 1 PbRjOg. 

On experiment this is found to be actually the case, 
yellow oxide appearing on the negative plate, and white 
hydrate on the positive. 

If, however, the reaction takes place in presence of 
dilute sulphuric acid, the result will inevitably be sulphate 
on both sides, for even if oxide be first formed, it will be 
attacked by that acid. Of course this production of kad 
sulphate on each side might be expected ^adually to 
produce a perfect electrical ^uilibnum. This, in fact, 
does take place under certain circumstances, but not under 
others. The reaction on the negative plate is always 
of this character, as far as our analyses have shown. 
We have invaraibly found the deposit to consist of sul- 
phate of lead mixed with unaltered peroxide. If, how- 
ever, the cell be allowed to disdiarge itself rapidly, the 
lead on the positive plate is converted, not only into the 
sulphate, but, very partially, into lead peroxide. This is 
sometimes evident to the eye from the puce colour of the 
superficial layer, and we found also that this was con- 
firmed by several chemical tests. 

It is difficult to conceive how the reduction of the 
peroxide of lead on the one plate to oxide or sulphate, 
should be attended by a direct oxidation of lead on the 
other plate up to peroxide itself, as that would involve a 
reversal of the electromotive force. It is more easy to 
imagine that the peroxide results from the oxidation of 
sulphate of lead already formed, through the agency of 
electrolytic oxygen. 

When this peroxide is formed on the positive plate, it 
is not difficult to foresee what must happen. A state of 
electrical equilibrium will be approached before the perox- 
ide of lead on the negative plate is exhausted. But the 
two sides are in very different positions with regard to 
local action. On the negative plate, the peroxide being 
mixed with a great deal of lead sulphate, it will suffer 
decomposition only very slowly through the agency of 
the supporting plate, but the kad peroxide on the positive 
plate, being mixed not only with lead sulphate, but with 
spongy metallic lead, will be itself speedily reduced to 
sulphate. Hence, on breaking the circuit, when local 
action alone can take place, the peroxide formed on the 
positive plate during the discharges will be destroyed 
much more easily than the original peroxide on the other 
plate. The difference of potential between the plates 
will be restored, and on connection the cell will be again 
found in an active condition. 

Now it has been frequently observed that partially dis- 
charged accumulators do give an increased current after 
repose, that is, after the circuit has been broken and 
re-established. It remained for us to ascertain whether 
the chemical change above described coincided in any 
way with the physical phenomena. For this purpose we 
prepared plates according to the method of Faure, and 
examined carefully the changes of electromotive force 
and strength of current, which took place during their 
discharge under known resistances, and the chemical 
changes that took place under the same circumstances. 

We found that the initial electromotive force of freshly 
ja-epared cells was 2 ‘ 3 S, 2*25, and 2*31 volts, aver- 
aging 2^5, but that after standing for thirty minutes or 
so, or when allowed to discharge for a few minutes, it 
was reduced to about a'o volts. Wb take this to repre- 
sent the normal electromotive force of the arrangement 
of lead, lead ^peroxide, and dilate sulphuric acid, and 
believe that the higher ^ure obtained at the first moment 
is due to to 'hydrogen and oxygen occluded on to 
respective knd Which either diffuse out or are 

that in the discharge the ejectromb- 
to/bto ceitam coAditidns. Thus, In 


and tne internal o's8 the £wM.F. w»k in forty-^iive 
minutes from 2*25 to 1*92^ but after being disconnected 
for thirty minutna^ it was found to have risen to 1*96, and 
after eighteen hours' repose it had actually risen to x 
volts. These obBervaUons were made many times in 
succession during the course of the eiperiment, which 
lasted six days. 

With twenty times the external resistance, the diminu- 
tiion of electromotive force was much slower ; but after 
discharging three days, the fall was more pronounced, 
and the rise on repose very apparent. 

With 100 ohms resistance, the electromotive force varied 
very Kttle for three days. 

It is more difficult to obtain satisfactory chemical evi* 
deuce of a quantitative character. It is clear that as 
chemical examination means the destruction of the sub* 
stances, the same plate cannot be analysed in two con- 
secutive stages. Nor can two plates be easily compared 
With one another, although they have been formed under 
the same circumstances. Even the same positive plate, 
during or after discharge, presents to the eye very diuerent 
appearances in different parts. To a certain extent we 
obviated this difficulty by cutting the plate in two. longi* 
tudinaliy, analysing the one half at once, and allowing 
the other to repose for a given time before examining it 
for peroxide of lead. 

As to the estimation of peroxide in the presence of 
metallic lead, we finally adopted as the best method 
that of reducing it by means of oxalic acid, although we 
were not certain that the whole amount is obtained in this 
way, even though the solution be kept hot for a consider- 
able time. 

By this method many chemical examinations were 
mado of the positive plate. The results are as follows 
First of all, when the external resistance did not exceed 
20 ohms, the peroxide of lead was generally visible in 
patches^ and its presence was demonstrated and approxi- 
mately measured by various chemical tests. On repose, 
the quantity of this peroxide visibly diminished, and in 
the majority of instances the chemical analyses also 
showed a smaller amount. In all cases sulphate of lead 
makes its appearance early in the action, and gradually 
increases in quantity, becoming finally the only product 
of the discharge. 

The deposit on the negative plate shows the presence 
of nothing but sulphate of lead in addition to the un- 
changed peroxide, At the conclusion of the action, we 
have always found more or less of this substance unal- 
tered. Thus, as one instance, after a discharge lasting 
five days, and approximately complete, we found that 
only 68 per cent, of the deposit was lead sulphate. 

We conclude therefore that the chemical action of the 
discharge b essentially what is expressed by the following 
theoretical formula 

PbOj I H.SO^ I HaSO* j Pb^PbO i Ufi \ H,S 04 i 
PbS 04 , 

which becomev 

PbSO* I HjO I H ,0 I PbSO*. 

This reaction is, however, sometimes complicated by the 
formation of a small amount of peroxide of lead on the 
positive plate. We believe this to be due to the oxidation 
of sulphate, an action which was explained in our last 
^per. 

Another conclusion has reference to the resuscitation of 
power observed on rc^se. This is not due to any purely 
physical action but is a necessary consequence of the 
rormation of PbOt on the positive plate. As sooner or 
later the result of the Action becomes solely PbSO^ tins 
temporary formation M not seriously 

the quantity of electrical force that may bp togain^ Ibom 
the acoonmlntinv but it does a^et the eveimesa of its , 
Thedowisnscm ragultf if thedi^^ 


kam local actitm will probably be grctttee. 

As to practical t:on<^sions, we maviiote-^l. Ahhouj^, 
ns stated in our papew of March 9, the most econoemm 
aitangement for the initial charging of the ceh ia to 
^ntalm the red lead to be hydro^nmed muoh enudkrin 
amount than that to be oxidate^’’ y^ as feWeshodtetwOd 
in the same paper, this arrangement is not desirahleior 
the discharge of the cell is it for its subeetpwnt 

charging, since, as will have been seen, the snbstKiicee to 
be acted upon are now very diderent. On the negative 
plate there will be the sulphate of lead produced by the 
discharge, plus sulphate of lead producea by local action, 
together with more or less unaltered peroxide. On the 
positive plate there will be the suljdtate of Inad ptodoced 
by the discharge^ together with excess of lead, if any. 
Unless, therefore, the peroxide of lead unacted upon H 
allowed to be very considerable, the quantity of lead 
compound on the two sides ought to approach equa^y. 
2, Care should be taken that sulphuric acid is in sufficient 
excess to allow of there still remaining some of it in solu- 
tion after all the available lead has been converted into 
sulphate. If it is removed and only water is present, an 
oxide or hydrate will be produced with probably some 
serious consequences to the cell. 

J. R Gladstone 

July 3 Alfred Tkiue 

ON THE DEVELOPMENT OF THE CROCO- 
DILIAN SKULL 

'T'HE most striking thing in the development of the 

^ Crocodile is the structure of its visceral arches, and 
especially those that form the jaws and the hyoid or 
lingual arch. 

{n) EndoskeUtal Paris of ihe Upper /att/,— -Inside the 
massive outer bones of the upper face, or maxillarieji and 



ric.i. x/di 

Fic. X —Upper part tti nandilbiilBr *iad_ hyoid Arch««, outer view of icoAnU 

ipch lon^, ».«, eudltory cepeu^dn 
ouUuui) ; 7, quadtMw oMttlage; f/./, itft otic procesir ; itfOdKkdfaW 
proceum pterygoid certiiaffo; ac, coedrie of quftdmte; 
Meokel’s (wtuage ; 0ru.\ condyle of artEculet of mudiblo i jMn ' 

pheryngo-hyal ; opi-hyul ; /.*>', intor-hyeli c,J^, ccrato^t^L 

jo^s, there are the mc^ delicate palariue% traw 
tMuatines, and pterygoids. These are fcnoMKl in ,n tneni* 
branoufl tract of the palate, and btd httle caivtUage^ sm% 
ai is seen in fishes, makes its appmranne^ 

The pterygoids assist the palace aad lymiriHeitoaii lb 
forming the hard palate” ns 
paasages, just as in the 

Cetacea amongst tilu Ihki hhid jaiiM^ 

not sttn in SnakeSy Xdwasli^^ahd^ % emahir I teee i li wp L 
bet is developed .US' scnnh'diMfeii; 
te'bctt little ,d«^^iepod':k '$^4 '"'te-iii 
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diid t3am pahdkes 

im^dibg at tlift M 

'Xi^ ^ModraU is v«zy bkiga iit ihA CrocodHU, and is 
as in difi Turtle and its congeners, and as in them it 
ibtn(is,the greater part of the tympanic cavity ; in Sxuikes, 
and Bit& the qindiata, or pier of the lower 


The lower jaw of the Crocodilia corresponds with that 
of the other Sauropsida— the other Repms and Birds, 
being composed of six splint bones, and an ossification 
of the articular end of the cattilag^ **artictUare inter^ 
num,** which unites with the nearest splint, **articalare 
externum,” to form one bone, this, however, is pneu- 
matic, the cartilage itself being hollowed out and com- 





Fio. 2. X /o, 

Fjg. ft,— Upper part of oiandibular and hyoid arches of third stoj^e {Crocatiilnt 
ifVLlvt y»Wt iS inch loog. letters as in Fig. a, except co* 

columella. 

In Salamanders the quadrate cartilage grows up to the 
top of the skull, in front of the ear-capsule ; this part 
is called the ascending process ; the other fork runs in- 
wards under the fifth nerv^ and is either articulated to 
or fiises with the basis cranii« 

In all lizards except the Chameleons such an ascending 
process is found, but it is segmented off from the quadrate 
and becomes ossified as the columella,” which supports 
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hmi proce^Bf ^ qsmdfiwe \ 

» ludi. 
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Ftc. 3a -^Piirt of aamc object as Fig. 3 (inner view). Letten same as laist, 
with addition of si, Htapedial plate ; m,sff meaiOBtapedia] ; extra- 
stapedUI; « ttupra-Btapcdial. 

municating by a tube with the cavity of the ear-drum. 
That tube is called the siphon ium,” and Prof. Huxley 
(see Proc. ZooL Soc.^ May 27, 1869, p. 391) tliought that 
Prof. Peters had mistaken this tube for a rod of cartilage, 
which the latter described (“Monatsbev. Konig. Akad. 
der Wissenschaft. zu Berlin,'^ November, 1868, p. 592) as 
running directly from the auditory columella into Meed’s 
cartilage. Such a continuity of the auditory columella 



andjlla^wsr in o!Wi^ywi1^h the hyoid arch and the 
encfoskeletal lower jaW doc^ however, exist from an eariy 
period, up to die mnfidle of incubatkm^ Prof. P^s^ 
wms^^ amail «ftibry«> P^^ 
ley’e upen ri^ ynat^j the fonnmr obewwd rig hd^r, b at 
his rdiscmiiig tUMin fheta se q niB to me to tm <|aiie at 

upon, but hU veaecrniiig^waa perfect, and the truth of hie 





deductions^ in S|)dte of bis inistake about the temporary 
continuity of tbe mandibular and hyoid arches, appears 
to me to be iibsolutely Incdutrovettli:^ 

As far as t ^ve seen, there is no other type in which 
the hyoid ^ cornu is chondrified continuously with M eckel's 
cartilage; or the endoskeletal lower jaw. 

This may be an acfjuired peculiarity, but I rather in- 
cline to the view that it is an old hereditafy characteristic, 



Fig> s.^Sunc species as last (same suige, more advanced • $ inches tongV 
outer view. Lettering the same ; tk« internal face of the supcsi st, » 
shown. 

derived from a very remote ancestry, in which the visceral 
arches formed a basketwork of cartilage, and not a 
series of properly se^nented arches, such as we are 
familiar with in most nshes* In some fishes^ the marsi- 
pobranchii ” — Hag and Lamprey— we still see this lower, 
non-ditferentiated state of things. 

There is a small distal part to the lingual or hyoid 
arch, but the lower part of the cornu ’* (cerato-hyal) is 


. This dflh-hke hyoid soon becomes a continuous ba% an 
in the New Zealand ll2;9xd{Haiteria% where the kudit^ 
columella and the hyoid arch are one continuous struc- 
ture. 

That condition, however, in the Crocodile, is only 
continued throu^ the middle part of the term of incuba- 
tion ; towards the latter part of tbe time the parts that 
were fused all come to pieces again^ and the ripe young 
has a free columella, with small, distinct nuclei of caiti^ ^ 
lage attached to the hinder margin of the ear-drum, these 
are remnants of the epi-^ inter- , and cerato-kyals — the 
latter become free from the lower jaw during the middle 
of the incubating period. 

The complex triple Eustachian tubes are formed after 
tbe middle of incubation, but before that time the basis 
cranii had become hollowed out, and so also had the 
quadrate and the articular end of the mandible. 

By tbe time of hatching there are in the complex 
tympanic labyrinth or diverticula of the ist visceral cleft, 
the following parts, namely : — 

a. The drum- cavity hollowed out of the quadratum.- 

b. The middle, single, and the lateral, forked Eustachian 
tubes. 

c. The extension of the tympanic cavity into the whole 
posterior sphenoid, base and wings, into the periotic bones, 
and into the whole circle of the occipital arch or ring. 

d. Through the “ siphonium,” into the articular region 
of the lower jaw. 

The investing bones are solid ; only the ossifications 
of the primary chondrocranium are pneumatic ; this 
hollowing out begins to take place before ossification 
sets in. 

The pneumaticity of the Crocodile's endocranium is 
similar to what obtains in birds, the whole tympanic 
labyrinth in the two types is singularly like, and singularly 
unlike. 

N ote. —For descriptions of these parts in the bird-class 1 
must refer the reader to my papers in the Royal, Linnean, 
and Zoological Societies. A full account of the develop- 
ment of the skull of the Crocodilia will soon appear in 
the Transactions of the latter society. 

W. K. Parker 



KiO. ti.— ‘Same species as last (seventh ikue, ripe emb^o, xo inches long), 
outer view. Lettering the same, with edoidon of quadrSte bo&e ; 
nt., fndftl nerve. 

aborted by the continuity of its upper half with the lower 
jaw. 

The rest of the arch resembles the branchial arch of a 
fish; and is like the proper hybtd Rrdi of a Chimaera ; the 
segments con^spond vary cloiM^y, M there is 0(ne piece 
too many, but this intercalary piece— ^e^'^inter^hyil 
if found in ganoid and xmtons fidies— uniting ^ehr 
hytvmandibiilar with thsdr e|:^yal. 


TJ^OF. HAECKEL JN CEYLON AND INDIA 
I. 

P ROF. ERNST HAECKEL of fena, as most of the 
readers of Nature are doubtless aware, has lately 
returned to his University after a six months’ journey in 
India and Ceylon, undertaken in the interests of sdence 
with the object of providing additional data in support of 
the theory of evolution^ of which he is the most able abd 
best-known exponent in Germany. The veneration which 
he constontly expresses for Mr. Darwin, of whom he may 
be said to have been the first and ^haps the chi^ 
disciple on the Continent would of itself suffice to give 
his opinions and observations wei^t in this country. No 
one, however, who has read the s^es of letters now being 
contributed by Prot Haeckel to the Deutsche Rundkehm^ 
can fail to find them on thekr own merits both delightful - 
and instructive. They are written in a popular form* but 
contain traces of profound scientific knowledge comlwed 
with great quickness and ft-eflmess of observation, and an 
almost boyish exuberance of delight in tbe pxes^ce of 
nature’s iVonders. Of the three letters or articles already 
published, the first contains an account of 0ie voyage fo : 
India, the second, entitled “A Week in Bombay/' ' 
describes with vivid enthusiasm the of Elephanta 
and the other marvels of that most Intereating of : 

cides. and the third, contained ih thejune immba^;dr 
I^ndsehau^ of which we, pmpoae ^to give a short , ^ 
duction for the benefit of nur readefkr 

Prerfessor to the pr<nnia0(i land^ of his scienllfk ymWr 
Ings— that island of Ceykki wMUh exUbiMi in ali mtdldim ^ ; 
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highest con^hrabkde^^ of Indian 

' fiiili^irc/' 

It was on Ndvomb^ ^ i, t88i, that the Austrian Lloyd 
j^mer bearing Prof. Haeckel and his numerous 

ehfsts^ some containing scientihc instrumentSj others 
entj^ty for the reception of spkimens^ came to an anchor 
in the harbour or Colombo. He describes in a few 
graphic words the vision of beauty which met his eager 
gale as the morning twilight cleared away, and the island, 
with its fringe of delicate palm forests, and more thickly 
woQHded interior highlands^ crbwned in the centre by the 
mysterious summit of Adam' s Peak, expanded before him 
In aU the blaze of tropical sunshine. Directly in front lay 
the fort and harbour, to the right (or south) the beautiful 
suburb of Colpetty, in Vhich the ^majority of the Euro- 
peans have their residence^ and to the left (or north), the 
Pettah or “Black town," mhabited by the native races. 
Prof, Haeckel was warmly received on landing by his 
countryman, Herr Stipperger, the agent of the Austrian 
Lloyd, in whose bungalow, on the northern side of the 
town, at a considerable distance from the fort, and still 
farther from Colpetty, he passed the two first weeks of his 
stay in Colombo, which he describes as among the most 
delightful of his life. His first drive in Ceylon, from the 
Fort to Whist Bungalow, through the Pettah, opened out 
before him. as be himself says, a quick succession of 
scenes of Eastern beauty. The brown clay huts of the 
natives, each with its garden of cocoa-nut palms and 
plantains ; the motley population of red-brown Singhalese, 
and darker Tamils, grouped round the doors, carry- 
ing on all their domestic concerns in the open air, 
combined with the bright red tint of the soil to 
produce bewildering contrasts of form and colour, 
together with a charming impression of primitive sim- 
plicity, and harmony with surrounding nature. It would 
be impossible to make even a passing mention of the 
Singhalese and their domestic life without digressing 
into a description of their most valued and often their 
only possession, the cocoa nut palm of whose substance 
eveiy part is turned by them into account. 

The number of cocoa palms on the island/’ says Prof. 
Haeckel, “ is calculated at 40,000,000, each palm yielding 
from 80 to loo nuts (8-10 quarts of oil). It is not 
found in the northern half of the island, nor on a 
great part of the eastern coast. Its place is here simplicd 
by the not less useful palmyra palm iBorasst4s /faielli- 
/ormis). This is the same which covers the hot and 
dry districts of Hindostan, growing In great profusion 
near Bombay. Even from a distance the two palms vary 
greatly. The palmyra is a fan-palm, with a strong, very 
straight black stem, topped by a thick bunch of fan- 
shaped leaves. The cocoa, on the other hand, is a 
featner-palm, its slender white stem, 60 to 80 feet high, 
is gracefully curved, and adorned with a bushy crown of 
feathery leaves. Tne lovely Areca palm {Anca catechu) 
has similar, but stififer and smaller leaves, and a tapering 
rced-like stem ; it is an invariable feature of a Singhalese 
garden, carefully tended for the sake of the nut, which, 
being chewed together with the leaf the betel pepper, 
colours the teem and saliva red. Another palm, the 
{Caryafa utmr) is cultivated chiefiy on account of 
its abundant ^gar-saa froih which palm-simar {DJaggeri) 
And pabn wine (nady) are prep^d. Its etln strong 
stem aupports a crown of doulfle^athered leaves re- 
sembling those of the maiden-hair fern {AdioHtum 

ITemrisY 

After the palms the most important trees in the little 
gir^s df the Singhalese are the bren<HrUit and the 
mhuftx Of the ibnoer them are two l^ds, the ordinary 

and thelmt tree iArie- 
gipwin^ eveiyWiiere ih great pro- 


fusion. Another tree frequently cultivated by the natives 
is the curious cotton tree {Bomhax). Min^ded with these 
round the Singhalese huts is the beautiful banana or 
pisang tree, well deserving the name of fig of Paradise 
(Musa sapientum). Its beautiful yellow fruit, affording 
excellent nourishment either raw or cooked, is hm 
seen in numerous varieties. Magnificent clusters of its 
gigantic light green leaves topping a slender stem from 
20 to 30 feet nigh overhang tne Singhalese huts, and 
form their loveliest adornment Scarcely less effective 
are the arrowy leaves of the Aroidese, especially of the 
Caladium, cultivated for its esculent roots, the same being 
the case with the Manihot, widi its lovely clusters of 
hand- shaped leaves (belonging to the Euphorbiaceae).'' 

Prof. Haeckel next proceeds to give a short statistical 
account of the population of Ceylon. In Columbo itself, 
as well as in the whole southern and western crests of the 
island (with the exception of the north-west) the large 
majority of the population consists of Singhalese proper, 
or descendants of the Indian Hindoos who overran 
Ceylon in the sixth century B.C., but in the northern half 
of the island, and on the east coast, as well as in large 
tracts of the central highlands, the Singhalese have been 
driven out by the Malaoars or Tamils from the southern 
parts of the Indian peninsula, more especially from the 
Malabar coast. At present the Tamils comprise about a 
third of the whole population of Ceylon, and their number 
is yearly increasing ; they are stronger and hardier than 
the Singhalese, and all the heavier labour falls to their 
share, the Singhalese only occupying themselves in the 
lighter kinds of agricultural work. Besides these, there 
are the Indo-Arabians of Ceylon (called Moormen or 
Moors), descendants of the Arabs who gained a footing 
in the island more than two centuries ago. The residue 
of the native population is composed of the wild abori- 
gines (Veddahs and Rodiyahs) of immigrant tribes from 
various parts of Asia and Africa, and of Malays, Javan- 
ese, Parsees, Afghans, Negroes, and Kaffirs ; in all about 
25,000. Europeans number altogether only three to four 
thousand, principally, of course, English and Scotch. 
The whole of this motley population at the present time 
may be calculated at 2,500,000, divided as follows 

Singhalese (chiefly BuddhisU) 1,500,000 

Tamils (or Malabars, chiefly Hindoos) 820,000 

Indo-Arabians (Moons, chiefly Mohamedans) ... 150,000 

Mixed descendants of various races ... ... ... 10,000 

Asiatics and Africans (Malays, Chinese, Kaffirs, 

Negroes, &c.) 8,000 

Burghers (Portuguese and Dutch half-bloods) ... 6,000 

Europeans (chiefly English) 

Veddahs (aborigines) a, 000 


Total .. 


2,500,000 


A considerable number of all the native races have been 
converted to Christianity. 

Whist Bungalow, where, as we have already mentioned, 
Prof, Haeckel spent the earlier pait of his stay in Ceylon, 
received its somewhat curious name from the passionate 
addiction to card-playing of a former possessor. It is 
situated on one or the most picturesque spots in the 
neighbourhood of Colombo— that which lies to the north 
of tne fort on the angle betvreen it and the mouth of the 
river Kalany. Some portions of the description of the 
site of the bungalow and of his friend's garden must be 
given in Pro£ Haec]cel*B own words : — 

“ The airy verandah commands a magnificent view of 
the sea, of the mouth , of the KalanVj, and of a lovely little 
island covered with ve?ctarion> which lies in its delta. 
Further north, the eye KuioWs a long strip of cocoa wood 
cxteirfing along /the ciiaet to Negomba To the mtb 
lies the garden of ihe Bttngelow, iad beyond it a pictur- 
esouft mt of land ecettered over with nshu^ hutii« 

» ]Me Buddie further ott a rodejr fwanp 



cohered whh pitte {I^imdanus)^ &c. From this 

swamp springs ft narrow sandy nock of land extolling 
northwa^ to the tiver*s months and so lying as to inclose 
a peaceful little lake in front of our gardien. A few fishing 
huts are erected on dns tongue of land, and from morning 
to night it presents a Constant succession of animated 
and amusing pictures. Here in the early morning, before 
sunri^ the inhabitants of the huts assemble to take their 
morning bath In the river. Then the horses and oxen 
have their tom, and are brought down to water. Busy 
washers are at their work all day, beating the clothes with 
fiat Stones, and spreading them on the shore to dry. 
Fishing boats go up and down continually ; and in the 
evening, when thev have been drawn up to land, and the 
great square sails have been spread to dry, the lagoon, 
with its long row of motionless sails, looks wonderfully 
picturesque, especially when the evening breeze swells 
the sails, and the sun, sinking into the sea, floods the 
whole shore with a radiance of gold, orange, and purple. 
.... The garden of Whist Bungalow has been con* 
verted, by the care and taste of its proprietor, into a 
veritable earthly paradise, containing examples of almost 
every native plant of importance, and thus forming a 
valuable botanical collection, as well as a fragrant and 
delightful pleasure garden. On the very first morning of 
my stay, as I wandered in rapturous delight under the 
shade of palms and fig trees, bananas and acacias, I 
gained a very comprehensive idea of the flora of the 
plains. Here the noble palm, in all its variety of foliage 
and fruit, rears its stately columns ; cocoa and talipat, 
areca and borassus, caryota and palmyra ; here the 
banana spreads its great feathery leaves to the wind, and 
displays its clusters of precious golden fruit, As well as 
various kinds of the common banana {Musa sapimtum), 
a fine example of the Traveller’s tree of Madagascar may 
here be seen {Urama spcciosa). It stands lUst at the 
division of the principal walk, from which the path to 
the right leads to the bungalow, and that to the left 
brings us to a magnificent specimen of the banyan or 
sacred fig tree {Ficus dcn/ra/eM.us^ forming, with its hang- 
ing ftir-roots and numerous stems, a very striking object ; 
beautiful Gothic arches open out among the roots which, 
pilkr-wise, support the main structure of the tree. Other 
trees of various groups (terminalia, laurels, myrtles, iron- 
wood trees, bre^S-fruit, &c.) are over-grown and inter- 
twined with those lovely creeping and climbing plants 
which play so important a part in the flora of Ceylon. 
These belong to the most varied families, for in the dense 
forests of this magic island, and under the favourable 
influences of moisture and warmth, a countless multitude 
of climbing plants strive and cling, and grasp their way 
upward to the light and air. 

“ Among the charms of this most lovely garden must be 
included the large-leaved Calla plants or Aroideac, and 
the graceful feathery ferns, two groups of plants, which, 
both by their individual mass and by the beauty and size 
of riieir development, occupy an important place in the 
lower flora of Ceylon. Scattered among them are many 
of the finest shrubs and flowering plants of the tropics^ 
partly indigenous, partly introduced from other tropical 
regions, especially from South America, but ail nerfeody 
at home here. Among these rises the stately Hibiscus, 
vidi great yellow or red flowers, the flame tree or acacia, 
a mass of splendid flame-coloured clusters {Camip^ia ) ; 
venerable tamarinds with their aromatic blossoms; adule 
itoiki ^very brandi hang clinging convolvuli with gigantic 
flowers, and aristolochias, yellow and brown. 
JFbahiaceous plants, such as lilies, orchids, &c., bear extra* 
ordinarilf hi]^ and beautiful blossoms. . , . The animal 
life inhabUmg ;his garden of Eden does not altcfetlmr 
correspond in varied and abundance with its vegetable 
woridf this is nspecially the case with its larger ft&d 
more strlldog forms, tn this respect, «s for as I have 
been able to asdertafo, the island is inforior to ihe 
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Indian mainland and to Sunda Island, and stfll nahfo 
to tropical Africa and Brazil. I must confoss thfttlhy 
first impression was one of disappointment, which rather 
increased than diminished as 1 came to know the fapna 
more intimately, even in the wilder parts of the island. I 
had escpccted to find the trees and bushes thronged with 
apes and parrots, and the flowering plants with butterflies 
and winged insects of curious form and brilliant hue; 
But my expectations were doomed to remain unfuUilledi 
and my only consolation was that other zoologists visiting 
the island had been equally disappointed. Heverthdess, 
careful search reveals much that is curious and interest* 
ing, even to the zoologist, and in its main ^ features tfe 
fauna of Ceylon, though not so rich and brilliant, is quite 
as singular and characteristic as its flora. 

The vertebrate animals which first claimed my atten* 
tion in Whist Bungalow and the immediate neighbour- 
hood of Colombo, were numerous reptiles of brilliant 
colours and curious forms, especially snakes and grftBB* 
hoppers, and pretty little tree frogs {/xaius)^ whose weird, 
bell-like note, resounded in the evenings. The birda 
chiefly visiting the gardens are starlings and crows, water- 
wagtails and bee-catchers, and above all the pretty little 
honey-sucker {Neciarinia), which here takes the place 
of the humming-bird ; kingfishers and herons abound on 
the river banks. Among mammalia the most frequently 
occurring is the pretty little squirrel that leaps about 
among the trees and shrubs, and is very tame and con- 
fiding ; its colour is a brown grey, with three white stripes 
lengthwise down its back {Sciurus iristriaius). Among 
the insects, dense swarms of which abound everywhere, 
the first to be named are ants (from the minutest to the 
most gigantic sizes) including the destructive termites or 
white ant ; wasps and bees among the hymenoptera, and 
gnats and flies among the diptera are also very abundant 
The larger and finer forms of insect life, such as chafers, 
butterflies, See., do not exist in any proportion to the flora 
of the island. Orthoptera (grasshoppers, crickets, &c.), 
on the other hand, are very varied and curious in form. 
I will content myself at present with this cursory mention 
of a subject to which I hope later to return. 

“Of articulate animals the spiders {Arachnida^) form 
a very interesting and curious class, from the minutest 
mites and ticks upwards to tlie bird -spinners and scorpions. 
The closely-allied Millip^s or Myriapodat are very 
numerous and of colossal size, sometimes as much as a 
foot long. I saw one famous specimen on my first 
morning in the garden of Whist Bungalow, but I was too 
lost in admiration of the glories of the vegetable kingdetm 
round me to have time for a nearer examination ot the 
animal world.’ ^ 

In this first intoxication of delight which accompanies 
the realisation of a life-long dream, we must for the present 
leave Prof. Haeckel, hoping in a future number to give 
some further account of his observations on the fauna and 
flora of Ceylon. 


mTES 

Wk hear that Princeton College, New Jers^, 4 going to 
despatch a soeond srientific expedition this summer to the ‘'bid 
lands of Dakotah and Nebraska in search of fomib. It will 
be under the chaige of Mr. W. B. Scolt, of the «,E. 
logical Museum of Princeton, who is known to many mdftra ^ 
NatuXb on this side of the Atlantic by hh papers Oft the develop* 
ment of PetromjfsoHt &c. A former mpedttlon of ariipikr kliifl, 
undertaken in 1877 under the same auipk^, and epmppeefl 
Messrs. Scott, H. F. Osborn, and F> $pefr, jim*j iniQoaed^ fo 
making a valuable collection of veridbmfo remains, wblob 
been fully described in foe ** F4flWMitological Re|mrt of 
Princeton Scientific ExpedUfon ^ «fl77 ** (Macetolb 
mm adorn the 'geologii^ifnise^ 
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dminz tlxe bombardtaam of the Fortfi at Al«xandria< A 
C^laphoiia ms attaobed at Malta to the Alejcaodria cable, and con* 
natidoxL WR$ made with the other end of the cable on boatd the 
€M4Um^ off Aieaandria, It was found that, owing either to the 
distance, or to the ‘vibration caused by the hring, it was imprac- 
ticable to send a verbal menage, but the dHng at Alexandria 
was distinctly heard, through the telephone, atMalto — a distance 
of more than a thousand miles. 

A VISIT was paid on Tiienday to the School of Military Kngi- 
needng and the Royal Engtoeer establishment at Chatham by 
the tnembers of the Society of Telegraph Engineers and Elec- 
tricians. Over 500 of the members, associates, and friends of 
the society accepted the invitation of the presidciU, Col. Webber, 
R.E,, and were entertained by him at luncheon at the Royal 
Engineers officers* mess. The guests were shown over the 
schools, following a programme arranged by the Acting Com- 
mandant, and conducted by the officers of the Royal Engineers, 
who were indefatigable in providing for the entertainment of all. 
A lecture on torpedo warfare was delivered in the theatre by 
Major Armstrong, R.E., and the guests visited amongst other 
sigjats in the Royal Engineer Institution the schools of electricity, 
photography, chemistry, architecture, and surveying. Outside, 
the Engiiieers’ Field Park, the mechanical u»orkshops, the con- 
struction of military bridgas, use of brushwood for military pur- 
poses, ftiege batteries, earthworks, demolition of railways and 
stockades, also submarine mine explosions, afforded a most in- 
teresting programme, esj^cially sn at a moment when all these 
appliances may he at any moment brought into practical 
use. 

The Rector of a small parish in Warwickshire is endeavouring 
to protect and j>reserve a fine granite boulder, identified as having 
Ijcen floated from Mount Sorrel in Leicestershire, a distance of 
i ixty miles, and now exposed to danger of destruction. To rail 
,it in and record its hi'ttory by a permanent inscription will cost 
about I a/. The parish is a poor one, and the Rector crippled 
?>y an uulct glebe ; but sA has been promised in the vilhige, and 
i/. has been given by the Boulder Committee of the British 
Association through its Secretary, Rev, H. W, Cross key, who 
hm seen the l»oulder, and will vouch for its scientific interest and 
value. If any reader of Nature is good enough to send a small 
contribution towards the 6/. still wanted, to the address of 
** Rectop— care of Editor of Nature,’* it will be acknowledged 
in those columns. 

W» regret to announce the sudden death of M. Antoine 
flnsguet, at the early age of thirty years. He was the son of M. 
Breguet, the member of the Institute, one of the directors of the 
Intenintioual Exhibition of Electrieiiy in Paris, and bad had for 
two years (he editorslUp of the /ievu^ end the 

direction of the well-known Breguet optical aad horological 
workshop, 

THXas is now at Gresham College, in Baslngholl Street, hn 
coilectiott trf objtcttt which have been sent over from 
iU Teohirioal School at lewrlohn, in Westphalia* Th^ com- 
jttrise txatnples in won, ptaer, wood, and metal, the works 
^jwamted by students in l!w special tmde^sdiool which was 
by the Prusfllaa Government, and which la said to have > 
Impoftant service to idm manufactures (ff the district ^ 
SieWaUccBott has been sent over ih respopee to the application I 
MogmUi one of the Rpysil Cosniuiiaioners on 
and tnepeetlan will bepemdttod on «^U- 

: last (tedidw (May the 


Sehadenl^tg and Koch, had just arrived there from Mindanao, 
where they had re^ntly successfully ascended a volcano called 
Apo, the highest mountain in the Philippines, a feat only once 
before achieved by Europeans, this being in October, iSSo* 
After several vain attempts, Set;or Rajal, in 18B0, a fow months 
after assuming the governorahl]i of the district, determined to 
ascend the volcano, notwithstanding the opposition of the Bagobo 
savages, who aasnred him that a human sacrifice was essential 
for success. His influeace over them was, however, so great 
that he prevailed on fifty of the savages to accompany him as 
guides and jporters, and w'as thus enabled to set out on the expe- 
dition in October that year with several Spaniards and Dr. 
Montano, a French natundist* The ascent proved ao dangeroun 
and difficult that only Dr. Montano and Senur Martiner xcaicbed 
the top on the north-east side of the volcano, its height being 
determined by them at 3130 metres above the sea. The safe 
return of this expedition after nine days’ absence without the 
human sacrifice required by the savages resulted in lessening 
their superstitions dread of the Apo. The Diario states that 
Messrs. Koch and Schadenburg made two ascents of the Apo in 
February and March last, under the guidance of several savages, 
during which they eucertalned the height of its south-west peak 
to be 3000 metres ( 10,824 Kng. feet) above sea level. 

In the July number of the American Niiiuri^ui is a paper of 
much value by Mr, Ivan Petroff on the Limit of the Innuit 
Tribci. on the Alaska Coast, in which the writer combats some 
of the conclusions come to by Mr. Dali. Mr. Fetroff has been 
familiar for years with these coasts, and his conjectures as to the 
origin and migration of the Innuits and other tribes will interest 
cthuologistb. In thLs connection Mr. Petroflf has some important 
observations on the rate of accumulation of shell-heaps. He 
says : — “ The time required for the formation of a so-called 
layer of * kitchen refuse ’ found under the .sites of Aleutian or 
Innuit dwellings, 1 am inclined to think less than indicated 
by Mr. Dali’s calculations. Anybody who has watched a healthy 
limuit family iu the process of making a meal on the luscious 
echinus or sea nrchin, would naturally imagine that in the course 
of a month they might pile up a great quantity of «pinous dibr-is, 
Ihith hands are kept busy conveying the sea fruit to the capacious 
mouth ; with a skilful combined action of teeth and tongue, the 
shell ijs cracked, the rich contents extracted, and the former falls 
rattling to the ground in a continuous ishower of fragments until 
the meal is concluded. A family of three or four adults, wkI 
perhaps an equal number of children, will leave behind them a 
shell monument of their voracity a foot or eighteen inches in 
height after a single meal. In localities in Prince William Sound 
1 had an opportunity to examine the camp-aites of sea-otter 
hunters on the coast contiguous to their hunting-grounds. Here 
they live almost exclusively upon echinus, dams, and mussels, 
which are consumed raw in order to avoid building fires and 
making smoke, and thereby driving tiie sensitive sea-oucr from 
the vicinity. The heaps of refuse created under such dreutn- 
ataoces during a single season were truly astonishing in sjee. 
'Ibey will surely mu^lead the ingenious calc^tor of the antiquities 
of riiell heaps a titousaxid years hence.” 

In the same article Mr, PetroflThas also some luterestlng obser- 
vatiops on the action of tides on the ebast an instance of 

the rapidity with which the tides of this region will change out- 
lines of coast arid other land marks, 1 may cite on observation 
made by me during my stay on Nuchek Uland last summer. At 
a short distance from the settlement there was a cave in a rocky 
diff situated about tfrree or four feet above high water mark, 
visited the fdace frequently, as it afforded a view ovtor the ap- 
proaches to ihe lmriiOttr, About the middle of June an edipoe 
of Cbe moon ocCurr^ when it was full or nearly so, causing tidal 
epmmotum and violence. When I visited my 








cave Oik the day following the edipa^ I found it almost filled 
wHh shingles and efSris^ This cave was dtuated at about the 
same height above the watef as the cave of Amaknak, horn 
which Mr. Dali extracted such voluminous information as to the 
antiquity of strata of refuse found therein, I cite these instances 
oidy for the purpose of showing that it is not safe to ascribe 
great age to any and all accumulations of dSris found on the 
coast of Alaska^ and also as a support for my theory of a general 
Innuit migration along the coast at a comparatively recent 
periodi subsequent to the invention of the kaiak or a similar 
structure. " 

Fkom the Italian Census of December 31, it appears 
that in 23 out of 24 provincial chief towns the number of persons 
knowing how to read and write has greatly increased since 1871. 
In ten years the citizens of Udine Imd increased in such know- 
ledge at the rate of 9 per cent ; in Como, 6 *50 per cent 
Brescia made a strange exception ; in 1871 there were 2S99 
persons ignorant of reading and writing, and in 1881 this number 
was increased to 3(20 persons ; data are wanting to explain this 
fact In the 24 capitals of provinces the average result is that a 
little more than 50 per cent, of the inhabitants know how to read 
and write. 

Messrs. TkUbner and Co, have issued a second and much 
enlarged edition of their ** Catalogue of the Principal Languages 
aod Dialects of the World.” The original catalogue contained 
about noo titles on 64 pageSi while this edition enumerates 
nearly 3000 titles on 170 pages. The utility of such n catalogue 
to students of language is obvious. 

With praiseworthy promptness Messrs. Blackie and Son 
have issued the third volume of the new edition of the Imperial 
Dictionary* edited by Mr. Charles Annandale. This volume 
extends from L to Screak, and in all respects is up to the two 
first volumes. The only omission of importance we detect is 
Photophone, which perhaps came too late to he pat in its proper 
place. 

A French engineer has originated a plan by means of which 
passing ships could send messages by submarine cables ; he 
would float buoys with the necessary connecting wires and ap- 
paratus at intervals of a day's journey along the line of the cable, 
each numbered and properly lighted at night. The writer in 
the MoniUur dt la fhtu considers that the plan presents but 
few dUficuities, and would obviate much anxiety and many 
dangers. 

Dr. Schliemann U carrying On new cxcavationsat Hissarlik^ 
with the assistance of two eminent German architects. No 
fewer than 150 workmen arc daily employed in laying bare the 
foundations of the ancient cities. Two perfectly distinct cities 
have lately been discovered in the burnt stratum, the lower one 
tvsting <m the large walls which have hitherto by mistake been 
attributed to the second city, Hissarlik now turns out to have 
been the Acropolis of this lower burnt city, this being proved 
^ the walls and the pottery, as well as by two vast brick build- 
ings, one of them 43 feet broad by 100 feet long, the other 23 feet 
broad by less than |oo feet long. These bnilcUngs seem to have 
bnen temples, a separate gateway, flanked by enormous towers, 
leading up to them. There arc, besides, three or four laige 
boilcling^ apparently dwelling-houses, but no smaller buildings, 
Hie city walls now stand out very Imposing. They rest on a 
substructure of large blocks, 33 feet high, afterwards superseded 
by great brick walls. All the treasures formerly found by Dn 
SiMemami are now aacribed to the first burnt city. Dr. Schlie- 
maan baa fouxid in ^e temples copper nails of a very peculiar 
shape, wein^ing ftom icoo to 1x90 grammes. The second 
burnt mty, being the tbixd city from the rook, and hitherto identi- 
fied Vflih the Homeric Troy, tarns out to have had but very small 


houses and no lower town at dlL Dr. SofiHemattn W 01 
his excavations till the beghming of August, 

Sour interesting ot^ects which have, according' to rim JMfy 
News correspondent, just been found in Neunbat^ ore considered 
by Swiss ardueologists to throw a new light on the history of the 
lake-dwellers, and the discovery is consequently looked upon as 
one of importance. Amongst the objects are a carxiage-wh^ 
with iron rim, iron swords, and many human bones. 

The J^ield Naturalisl is the name of a new natural history 
journal, published by A. Heywood of Manchester ; U is stated 
to be a medium of intercommuzdeation,” and for this purpose 
it will doubtless be of service to the many cultivators of science 
throughout the country. 


The Proceedings of the Liverpool Naturalists* Field Club for 
1881-82, gives the lusual account of the numeroui excursions of 
this Society j they seem to have been successful. We have also 
received an interesting brief Report of the work done by the 
York School Natural History Society during the past year ; this 
Society has founded a special section, exclusively [devoted to 
scientific workers. 


The additions to the Zoological Society's Gardens during the 
past week include a Ked-legged Partridge \Cac€*.bis rtrfa)^ 
European, presented by Dr. A. O. Grosvenor ; a Ring Outel 
{Turdui lor^alus), British, presented by Mr. H. A. Maepherson; 
a Red-sided Eclectus {Pelectus ^fycAlams) from New Guinea, 
presented by Mr. A Lubbock ; a Homed lizard {PJiiynasonm 
cfftnulum) frum Texas, presented by Master Charles Ed. Napier ; 
a Dwarf Chameleon [CAamaleo fumilus), eighteen Rough-scaltsd 
Lizards {Zonurus em'dylus), a Banded Skink (Euprepes vittadm), 
a South African Skink \scelotes Upes)^ four Beetles {ScariHs 
r%igosus)t four Beetles (Psorodesy sp. inc.) from Robben Island, 
South Africa, presented by the Rev. G. H. R. Fiske, C.M.Z.S. ; 
a Goshawk {A slur palumbarius)^ European, deposited ; two 
Black Leopards (Pelts pardus)^ an African Elephant (Elepkas 
I afrUanus d ) from Africa, a Hardwick's Hemigale (Hemigalt 
hardwicki) from Borneo, a Cuvier^s Lagotis (LagoHs ctevkri) 
from Patiigowia, a Pronghorn Antelope (AnHlocapra atnericana) 
from Nortli America, a Malayan Tapir ( Tapims indicus\ two 

Hornbills (Pucerosy sp. Inc.) from Malacca, purchased ; a 

Onc-Wattlcd Cassowaiy ( umappeftdieulalus) from New 
Guinea, received in exchange ; three Chiloe Wlgeous {Maree» 
chiloensis), bred in the Gardens, — The following insects have 
emerged during the week Silk Moths : AcHas selene^ *Tii^ 
Polyphemus ; Butterflies : Parnassius apolloy Vanessa poly^hUrm^ 
Th^laspiniy Mehnagria galathea ; Moths ; Deilepl^a 
Sciapteron tabaniformiSy Bembecia hylceipormis^ Zygana 
dulte, Plitsia ecncAa, 


PROF, MENDELEEF ON THE HEAT OF COM- 
BUSTION OF HYDROCARBONS^ 


TN considering the numerical data os to the heat of combus* 
* tion,” Prof. Mendelecff says, will be perceived that 
until now suflicient attention has not L>een given to the 
tion between purely calorimetrical data and those physical 
mechanical charges which accompany chemicil teactlonai vridlf ' 
it was recognised long ago that it is essential to eeparatci, oa for 
as possible, the heat of the reaction from the b ea t ^ 

by physico-mechaaioal processes. The dmwbook 
thfr is especially noticeable with regard to the heat of ;CoA 
01 compounds of carbon, as this heat k Used for fth# ' 

heat of formation of compounds of carbon firom ifoi^e 
which last is, as is known, but a omal) pf 011%^ bett ^ 

cOmbusUon.” Thus, for example, when the of i 

bustion of CO^ and of act on ipoeiliriesceiit charodei/L 
TWtioia are very simUaT « wodb M »ive ottSSffWi 
physical process which acoompouiee ^0 eecemd reocl^ ' r 
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COt+C^Cp-f CQ Hh^irirs ik»t out ^ t^o yohmies of 
OO4 we recnve four Wbrntt o|' CO» en^ it is aecQwpanied with 
sibmpition of Beat, which U determined By the fact that the 
oombuitiott of one atomio weight of carbon devebm 97 K [i.^, 
97 i^eat caiorics, or 97,000 common ones), while the combus- 
tion of CO develops ^'4 K ; the reaction ii thus aoeompanied 
W the following thermal result ; 97*0 K - 2 x 68*4 K= ^ 39*S K. 
The result (97*0 -68*4 -68*432 -39*8 K) is the same for the 
foUowing reaction: HfO + CKCO-fH^j and, if the combustion 
of hydrogen in the calorimeter were not accompanied by a 
formation of liquid water, it might be admitted that the combus- 
tion of CO and of develops the rmne amount of heat, which, 
however, is not the case. 

After having shown how the conclusions on the heat of for- 
mation of hydrocarbons from hydrogen and cool, or diamond, 
arc vitiated by not taking into account the heat developed, or 
absorbed, by physical and mechanical processes, and how M. 
Thomsen (Btrlimr Berichtt<^ 1880, p, 1321) was brought to 
erroneous conclusions as to the structure of the molecule of coal 
and diamond, os well as to the structure of hydrocarbons ; M. 
Mendelecf says:— ** In using calorimetrical data of chemical 
reactions to judge of the variation of chemical energy in a re- 
action, it is necessary to free them from the influence of physical 
and mechanical processes which accompany the reaction* Of 
course, the relative influence of these secondary processes is not 
very great, as the chemical process is the most important one, 
especially in such energetic reactions as the combustion of hydro- 
carbons ; but it is important, for strictly maintaining the priu- 
ciple itself of thermo-cbemifitry, always to apply this correction, 
aa we always apply the correction for loss of weight in the air, 
especially when weighing gafea,** ** Only in the gaseous state 
can we consider the thermal relations of bodies tree from the 
influence of the modified internal W’ork, as was viell pointed out 
by Berthelot in the first chapters of his work: *h>sai dc 
Mt^canique chimique* ; therefore, all comparisons roust be made 
in the gaseous stale, as well for the bodies entering into reaction, 
as for those which we receive. When the detennination of the 
heat of combustion is made for solid or liquid bodies, we ob- 
viously must add the latent heat of evaporation (and liquefac- 
tion) of the body, and deduct the latent beat of evaporation of 
vrater, This last U well known, and for a molecular weight in 
grammes (18 grammes] of w'ater, it is equal to about 10*7 K at 
the temperature of 15* to 20“ Cfls. As to the heat of evapora- 
tion of nydrocarbons, it is still not sufficiently known. But we 
know that the heat necessary for the evaporation of moltcular 
quantifies of different bodies comparatively volatile, varies from 
4 K (as for NH, and NgO) to 15 K fas for quicksilver and ethyl), 
and usually is between 0 K to 10 K, This correction not being 
ve^ great, and the determinations of heat of combustion not 
being yet very accurate, Prof, Mendeteef takes; for those bodies 
whore heat of evaporation is not yet determined, an approxi- 
mate correction. Another correction is that which results from 
changes of volume of combining bodies* The mechanical work 
Which results from this increare or decrease of volume Is not 
very great (0*57 K in most of the determinations of Thomsen), 
Hot always must be taken'into account. 

By applying these corrections, Prof. Mendelecf gives a new 
corrected table of heats of combustion of twenty different 
hydrocarbons, as well as the heats of formation of these bodies 
from CO, and CO^ The corrections are not insignifi- 
cant, as, for instance, for hydrogen, CH^ C*H®, C*H®, and 
whose heats of combustion, os determined by Thomsen, 
SerthelOt, and Looghinin, are respecllvelyr-68*4, 213*5, 373*5, 
and tT 37 * 4 i the corrected figures, as given by M. 
eleef, are-^S7‘4f *9®. 343 , 49a, and 1062. 

THE WEDGE PHOTOMETERS 

Attention has reoentiy been directed to the use of a 
wedge of >hade glass as 4 meana of measuring the light of 
the »tars. While it has been maintained by various writers riiat 
ikls tlevjce is not a new one, the ctedit for its introduction as a 
ptstcriosl awthod of stellaf photometry seems dearly Co belong 
to.Tfbf, Pritchard, director of the Xfmvertity Observatory^ Ox- 
ford* Varion* tWretical ol^cctions have been oi^sred to this 
and numerous louroes of erior suggcijed. trot 
best possible reply to those crilMsms by 
and showmi^ that fvls faults agreed 
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very closely with those obtained elsewhere by whjcflly different 
methods. His instrument consists of a Wedge of shade glass 
of a neutral tint inserted in the field of the telescope, and 
movable so that a star may be viewed thresh the tbickef or 
thinner portions at will* The exact position is indicated by 
means or a scale. The light of different stars is measured by 
briugiug them In turn to the centre of the field, and moving the 
wedge from the thin towards the thick end until the star dTrap- 
pears. The exact point of disappearance is then read by the 
scale. The stars must always be kept in the same part of the 
field, or the readings will not be comparable. By a long wedge 
the error from this source will be reduced* A second ^mge in 
the reversed position will render the absorption unitonu through- 
out the field. Instead of keeping the star in the same place by 
means of clockwork, the edges of the wedge may be placed 
parallel to the path of the star, when the effect of its motion 
will be insensible. To obtain the best results, the work should 
be made yurely differential,' that is, frequent measures should 
be made of stars in the vicinity assumed an standards. Other- 
wise large errors may be committed, due to the varying sensi- 
tiveness of the eye, to the effect of moonlight, twilight, &c., and 
to various other causes. 

A still further simplification of this photometer may be effected 
by substituting the dinmal motion of ue earth for the scale as a 
measure of the position of the star as regards the wedge. It is 
only necessary to insert in the field a bar parallel to the edge of 
the wedge, and place it at right angles to the diurnal motion, so 
that a star in its transit across the field will pass behind the bar, 
and then undergo a continually increasing absorption as it posses 
towards the thicker portion of the wedge. It will thus grow 
fainter and fainter, until it finally disappears. It is now only 
necessary to measure the interval of time from the passage behind 
the bar until the star ceases to be visible, to determine the light. 
Moreover, all stats, whether bright or faint, will pass through 
the same phases, appearing in turn of the 10, li, 12, &c., mag- 
nitude, until they finally become invisible. For stars of the 
same declination, the variation in the times will be proportioned 
to the variations in the thickness of the glass. But rince the 
logarithm of the light transmitted varies as the thickness of 
the glass, and the stellar magmitude varies as the logarithm 
of the light, it follows that the time will vary as the mag- 
nitude. For stars of different declinations, the times of 
traversing a given distance will be proportional to the secant of 
the declination* If 8, 8' are the declinations of two stars having 
magnitudes m and m', and /, /' are the times between their tran- 
sits over the bar and their disappearances, it follows that m'-m 
=3 A (/ sec 8 - sec 8'). For stars in the same declination colling 
A see 8 = A' we have w - Wf=sA'(/-r^). Accordingly the dis- 
tance of the bar from the edge of the wedge is unimportant, 
and, as in Prof. Pritchard's form of the instrument, it is only 
necessary to determine the value of a single constant, A. Various 
methods may be employed to determine this quantity. Prof. 
Pritchard has recommended reducing the aperture of the tele- 
scope. This method is open to the objection that the images 
arc enlarged by diffraction when the aperture is diminished ; 
constant en-ors may thus be introduced. Changing the aperture 
of a large telescope requires some time, and in the interval the 
sensibility of the eye may alter. These difficulties are avoided 
W the following method, which may be employed at any time.‘ 
CTover the wedge with a diaphragm in which ore two rectan^Ur 
apertures, and place a uniformly illuminated surface ^ind 
it. Bring the two rectangles into contact by a double image 
prism, and measure their relative light by a Nicol. From 
the interval between the rectangles and the focal length of the 
telescope, the light in m^itudes corresponding to one secondk 
or A may be dednoed. Perhaps the best method with a small 
telescope is to measure a large number of stats whose light has 
already been determined photometrically, and deduce A from 
them. 

The great advantage claimed for this form of wedge photo- 
meter b the simplicity of its construction, of the method of 
observing, and of the computations required to reduce the results. 
It may be easily transports, aitd inserted in Ac field of any tele- 
scope like a ring micrometer. The time, if the observer is 
alone, may be taken hf a chronogmph or stop-watch. Qreat 
accuracy ii not needed, since if ten seconds correspond to one 
magnitude, U will only ne necessary to observe the time to single 
seconds* The best method is to employ au assUtaivt to remrd 
and take the tim Itoih a tiihrbnometer or dock* If the stars dee 
observed in eon^ lth4 trUudts over the Bar serve to identify or 





l^ente ttw, aa vM. as to determme tJoeir light. A wedge 
ioMf ted in li^ ot a transit instnimeAt win pinKAt the dctep 

udaation of the light of each star obserred without interfering 
with the other povtioa of the observation. If the stars are au 
brij^tir time laay be saved by dispensing with the thin portion oC 
the wedge. In equatorial observations of asteroids the light 
may be taeaaared pnototnetrioally with little additional expen^' 
tuie of time. Perhaps Utc most useful application would be in 
the observation of xones. When the stars are somewhat scat- 
tered it would often happen that their light might be measured 
wildkout any loss of By this imtrtiment another field of 

usefulneBS 18 opened for the form of horizontal telescope advo- 
cated at a former meeting of this Academy (Proc^ A put. Acad, 
XVI, 364). Very perfect definition would not be required, 
skfcOft it would all the stars equally. To an amateur who 
would regard the complexity of an instrument as a sertous objec- 
tion to it, a means is now afforded of cosily reducing his esti- 
mates of magnitude to an absolute system, and thus rendering 
Unm of real vahte. 


ELECTRICITY ON PIKES PEAK 
following extracts relative to electricHy, from Pike's 
^ Peak Monthly Abstract Journals, have been vei^ kindly 
forwarded to us by General Hazen, the chief of the U.S. Signal 
Service, in accordance with a request made by us ; we believe 
their publication will prove useful ; — 

Ihvemher 33, ill? 3. >^Atmo8pbenc electricity manifested itself 
when line was broken by a crackling sound when binding screws 
were touched, and bright sparks drawn when storepipe was 
touched by my fingers. 

December 7, 1873, — While line was broken I heard relay 
working } thinking line had been repaired, 1 hastened to adjust ; 
received a severe shock, which convinced me that something 
stronger than our battery had charged the wire. Instrument cut 
out and lightning arrester screwed closer ; in a few minutes a 
continuous stream of electricity passed Ixjtween the two plates of 
the arrester with a loud noise, resembling that produced by a 
child's rattle ; the fluid passed not in sparks, but in five or six 
continuous streams of light, as thick as a pencil lead, for two or 
three minutes at a tlnre, W'ith short intervals between ; this con- 
tinued for over an hour. 

December n, 1873.— On retiring I accidentally touched my 
*lirawcrs with two flinders of my baud, and drew two sparks from 
them, I'his is a Common phenomenon after a snow-storm. 

January U, 1874.— lilectric shocks. 

January 34, 1874.— , Received electric shock when opening 
Stove door ; as usual, it was not repeated. 

pehruary 2^, 1874.— Same as January 24. 

May 1 1, I S74.— Inuring the entire day severe shocks were felt by 
any one touching the wire, and, the line being open, I coal<l 
make plain signals with the key for about ten minutes. 

May 30 , 1874. — p.ni., report could not be sent on account 
of atmospheric electricity (a thunder-stonn). 

May 21, 1874. — A flobh of fire about two feet long leaped 
from arrester into the office, illuminating the rooms. 

May 24, 1H74,— A heavy thunder-storm pasae<i slowly and 
ilireotly over the i>eak j large sparks jiaased constantly through 
the arrester, while a stran^ crackling of the snow could 1^ 
Imard at times. While making the 2 p.m. observation, I beard 
the snow crackle as above mentioned, and felt at the same time 
on both temples, directly below the brass Imttons of my cap, a 
pain as if from a slight bm-n. Putting up my hands, there was 
a sharp crack, and ail pain had disappeared. 

May 29, 1874,— At 6. 20 a terrific storm commenced ; blinding 
iUshea of fire came into bath-rooms from the lightning-arrester 
and stoves ; loud reports followed in rapid succession. 

July 1, 1 874,*- A party of visitors were caught in a thunder- 
Storm not far from the summit, and alUtate that they experienced 
peculiar burning sensations on face and hands, and heard a 
sound proceeding from hair and whiskers. 

9# 1874*— Heavy thnnder-storm ; large sparks passed 
through the arrester dnriitg it» continuance. Mr, Copley tele- 
graph^ tite this forenoon that he twice got knocked down, while 
nci»trbg the Itee, by electric shocks. 

Jnfy {1^ 1874* — ^Pumder storm ; lightning in beginning very 
sevane, t received a very pahrful shock while working over the 
line by my Angers accidentally toutdting the metal of the key. 

l874^^Thiuider hhard in the disunce throug^Mmt 


tlie evening, while ^ong ground ehnmnttf paiaed : 

arrester. 

July 16, 1874.— Severe Ihimdcr-rtorm ; (iharp flashes and 
retorts came through the arrester to the terror & several lady 
visitors, Outside the building the electric effects were still more 
startlmg. The strange crackling of the hail menlloiied before 
was again heard, and at the same time my whiskers hecante 
strongly electrifi^ and repellant, and gave quite audible turning 
sounds. In spite of the cap 1 wore my «cmp appea^ to he 
pricked with hundreds of red hot needles, and a^ burning sensa- 
tion was felt on hands and face ^ several of the visitors who were 
outside bad the same experience. A large dog who had followed 
his master out doors l>ccame terrified, and made for the door 
with a pitiful howl. Lightning was seen in all directions in the 
evening, and ground currents passed incessantly through the 
arrester, 

Ju/y 19, 1874. — A severe -thunderstorm passed close over the 
Peak between 1.30 and 2.30 p.m.; lightning struck wire be- 
tween 2nd and 3rd poles from the house ; for a moment the 
wire resembled a rope of fire and vibrated violently for some 
"inutes after the discharge- — no damage done. Frequent loud 
discharges took place along the ground -wire between it and the 
rocks on which it rests. Hair and wliiskers of anyone out- 
doors were electrified by each discharge. 

July 21, I S74.— Heaviest thunderstorm of the season to-day; 
lightning terrific ; constant crackling of fallen hail and peculiar 
clattering of the rocks as if shaken by sttbterraDean convulsions, 
indicated the highly electrified state of the summit. 

Atigus^ 3 , 1874.— I was obliged to keep the telegraph instru- 
ments cut out during the greater part of the day. 

3, 1874. — The lightning rendered the line almost 
useless the entire afternoon ; i got severely shocked when 
sending my report. 

August 13, 1874, — Seventeen visitors to day ; some of them 
made the ascent during a severe thunderstorm, and were much 
alarmed by the effects of the electricity upon their hair, one of 
them declared that his hair stood up so stiffly as to lift oflf 
his bat [ 

October 5, 1874.— Severe thunder-storm below summit In after- 
noon, observers severely shocked whilst calling Fenton at lower 
sUition. 

May 22, 1875. — During ptonns to-day (hail and snow) electri- 
city quite strong. 

May 2%^ 1875.— 'Electricity strong at intervals during day and 
night. 

May 24, 1875. — Hail from 3.55 p,m, tUl midnight, accom- 
panied by very strong electricity, decreasing and increasing in 
intensity, a notable fact in all hail-storms. 

May 25, 1 875. “Electricity has shown itself nearly all day 
with variable force (hail frequent during the day). 

May 29, 1875.— Hail about midday accompanied by electri- 
city. In all our hailstorms the fall of hail entirely ceases for 
about a half a minute, following a heavy electric discharge, and 
the hailfttll is considerably heavier for some little time foSowiog 
the discharge than before. 

July 5, 1 87<.— Terrible electric storm in afternoon, at lirst Us 
effects were felt only by the line, but about 2 p.m. iU presence 
was evident everywhere on the summit ; a constant Stream of 
flame from the arrester ; a constant crackling noise heard out of 
doors as though made Sj small pistols. 

May II, 1876.— During haU?^torm at 7.30 I was compelled 
to ctit out the wires owing to intensity, this I attempted with, 
ungloved hand, and learned a lesson that was an impressive one ; 
luckily 1 escaped with a idightly bruised head and a feorluS 
scare. 

^Sf i874*"^I>tirhig a thunderstorm the wire outride^ a4 
two or three places, kept up a peculiar sii^ng noise, resembiteg 
the singing cricket. I have previously noticed that the singi]:^ 
noise is never heard except w'hen the atmosphere is very domliu 
and rain, hail, or snow is falling, * ' . 

June i6, 1876.— At 5.20 p.m,, as I was sitting ot a Ttoiq|s 
the monument, on the eastern e4g« of ^ iuiiwisit, ;%i; 
blmdmg flash of lightning darted from a dbud se«yiigly Odli 
more than 500 feet north-east of me, and wos aiw<ms|HSiai«d 
ahan>» !l^i»ck, deafening report, and at tite «a*ne iSte 

etectricity dart through my entire person^ Jevking 
together as though by a most mild' ; 

tilling sensations in them for k qiutfter dfi bwteafctiweite" 
bU^e, who was sowing wood in the dktd at tlba tiMwdM i 
a similarly violent shoc^, and soya that a haB ^ 



pMSft afld wAod-idud ih 

be was worlciis^, leaving^ behind a strong wdpbnrous 

yufy i$t 1 87^. “-Singing on the wire, It also seeing to 
eome ft^txx the instrument shdler and the honsei as well as 
tern the wire. Ihunder lend and continaous during the 
aiftiemooi). 

^87^. — The anemometer stopped working on account 
ol the dectrlc storm. Privates Straine and 0 %eefe were 
shocked whUe trying to fix xt^ so that they had to give it up 
until the storm had subsided somewhat. 

Att^us^ r8» 1876. — A beautiful phenomenon was observed by 
ntyselr, Private Oacenwell, and four visitors. The peculiar 
siting noise (or sizzix^ noise) was heard again, always before 
in day, but thk time at night, but the line for an eighth of a 
mile was distinctly outlined in briliiant light which was thrown 
out from the wire in beauiifiil acmtillations. Near us we could 
observe those little jets of flame very plainly. I'hey were in- 
variably in the shape of a quadrant, and the rays concentrated at 
the surface of the Ime in a small mass about the size of a currant, 
which had a bluish tinge, These little quadrants of light were 
constantly jumping from one poiiit of the line to another, now 
pointing in one direction then in another. There was no heat to 
this li^t, and wheu 1 toadied the wire I could only feel the 
slightest tingling sensation. Not only was the wire outlined in 
this manner, but every exposed metallic point and surface was 
similarly tipped or covered. The cups of the anemometer 
appeared as four balls of fire revolving slowly round a common 
centre. The wind vane was outlined with the same phos- 
phorescent light, and one of the visitors was very much alarmed 
aj sparks, wnic^ w^ e plainly visible in his hair, though none 

S red in ours. At the time of this phenomena snow w'as 

X. 

Matrh 27, 1877. — Singing noise heard upon the wire to- 
day. 

May 12, 1877.— Haflstorm, accompanied by intense electricity. 
May 24, i877.-«*Sergcant Hobljs and Private Greenwell ; 
received severe shocks during the day. j 

Aupuf 6, 1877. — Intense electricity j all metal objects were I 
ripped with sparks. 

N^ppember 18774— Snow-storm all day attended by intense 
electricity, which could be beard craekling in a person’s hair 
continoously, although no reports of thunder were heard, 
£ktem^ 36, 1877.— The atmospheric electricity was very 
Intense during the day, and at times would crackle on various 
objedts in theToom. 

fopmary 25, i#78.-“ Several thunderstormB occurred in the 
surrounding parks and gulches. The electricity on the summit 
was very intense, cttusing a continuous snapping of the lightnii^ 
arrester. 

"Afisy 13 , 187^. — A Bnow**torm commenced during the nigkt, 
attd at t p.m. ^ drifting furiously by a rising gale, The cTec- 
tticlly varied with wind-gusts, and Was so Intense at times as to 
vender our positiom exoerangly dangerous. The tei^praph wires 
were cat out, but violent would still jump six inches 

lietween the diseonnected One violent discharge 

sewed to have occurred in the chimney, for a terrible commo- 
tion was caused in the soot and ashes. 

34, 18^. — At 8 p.m. snow commenced, attended with 
severe electricity, laatiiq^ for an hour. The wires had to be cut 
eat and parted, and a vivid glorincr wa^ oontinuous in the win- 
dowe. A lamp act in the north window would, with its flame, 
east A shadow ou the opposite wall for several seconds. 

yafy 1, 1^8*-— thiring afternoon sleet fell, accompanied by 
ItttsusA electricity. At 3,20 a violent explosion occurred in the 
VQom, near the stove, scattering the wood and knocking down 
the stowjpipe. 

i 879»— ‘The telegritph wire heavily charged with a 
greUAd curreat of electricity Biis evestlng, and it was with diffi* 
tmity that aigmd was transmitted. T'hc current at times was 
eudely reversed. 

f879v--M^t sleet, acdomps^ Only 

a IWpeaia wete bea:^ whe^ it gave wuyio a strong steady 
euri'dm ' ever the whr, and foe twenty mlmites one of thorn elec- 
tric atOfme peculiar and eotnmtim io Pikers > 1 »ea 1 c prtvaSled. A 
fbwn the telegrftph line, fhe wiud-Viipe post, 
stattdmg In show-drift aeuf T stepped 
the phhoce^ vrtia not stohitnlig in the &w- 

burtf’started frihn thei iw of 
feeling a' stfahge'difec^^ 'mmtm 


all over my body, 1 made quick steps for the abttioxi; once 
Inside upon the dry floor, the eflects soon left me. After getting 
inside I opened the telegraph key, and found a couunUons 
bright spark passing between the key and the anvil, even whmi 
th^ were serrated one-eighth of an inch ; and by putting imp 
thicknesses of writing-paper in this space, it was scorched, and 
perforated by numerous burnt holes. By accident I completed 
the circuit with both hands, when 1 received a shock that sent 
me back on the floor. i 

y$ 4 PtP 2 g, 1879, — ^"ITmuder-storm (very severe), li.xo to 11,30 
a.m., during which time a bolt passed mrough the arrester wtth 
a report exceeding that of a rifle, and threw sparks all over the 
office. The suddenness and violence of the shock stunned me, 
so that it was a little while before 1 could realise what had 
happened. 

Ati^mt Ilf 1879. — Dtxring passage of a thunder-storm over 
the Peak a great amount of atmospheric electricity was 
manifested. 

August 12, 1879. — Heavy snow and sleet began falling at 5.30 
p.m. ; at 5.40 p.m. a ball of lightning went thi*ough the arrester 
with the report of a rifle, throwing a ball of fire across the room 
gainst the stove and tin sheathing \ the wood -packers, Messrs. 
Wade and McDonald, had taken i^ge in the station for a few 
minutes, but oondud^ immediately that this was rather an un- 
comfortable place during a storm, and left immediately j their d(^ 
however was for in advance in seekix^ shelter outside. Mr. 
Wade declared that the lij^tuing struck him in his feet and legs. 
At 6 p.m, the lightning struck the wire and building at the north 
end, where the wires come through the window and arrester with 
a crash equal to any 40-pounder. It burned every one of the 
four wires coming in at the window into small pieces, throwing 
them with great force in every direction, and fiU^ the room with 
smoke from the burned gutta-percha insulation ; the window'- 
sasli was splintered on the outside, one pane of glass broken, 
and another coated with melted copper. The anemometer wires 
were also 1)urned up and the diiu of the anemometer burned 
and blown to pieces. Private Sweeny was about deaf for some 
time afterwards, One piece of the wire was thrown with sudb 
force that when it struck the barometer three feet distant it was 
wound around it, without, however, douig any damage to the 
barcmieter. 

ytify 3, 1880,— Line worked poorly on acootmt of stonn, each 
fla^ of lightning causing the mstnunoit to be thrown out of 
adiuatmexit ; the signals at midiiight were got off with gneat 
difficulty. 

y$ 4 iy 19, rflSOd — Atmospheiic eloetetdtyqmtepirevalad daring 
the evening. 

yufy 2L i88a — Hail in afternoon and night, aceompanied by 
heavy flashes of hghtnbig which playad .aroond the aerester, and 
expMed with great focce. 

ya/y 23, 18S0.-— Hail, rain and mow during: the day; ended 
at 5.40 p.m. Intense ground currents dunug prevalence of 
: storm. 

June 23, 188 j, — A light fall of hail, accompanied by terrific 
flashes of lightning, which snapped on the lightning arrester, 
and exploded with great violence. 

July 4, 1881.— During the progress of the rain-storm it was 
accompanied by the heaviest discharges of lightning and thunder 
that 1 ever witnessed in all my experience at thU station. The 
lightning snapped on the arrester and exploded with great 
vioLenoe in the oflice. Several times during the evening I was 
certain that the station bolMing would be struck and demolished, 
as the lightidag wax ahnoat ooutmuoits. 

Au^uiiai, 1881.— hail began fiaUingat 13.30 p,in«, 
continued at intervals uutU 4. 15 pwm., when it cean^ The 
haU was accompanied with the heaviest disdwri^ of lightdiig 
that X ever witnessed in all my experience at 3 ns station. It 
was impossible to remain in the ofim during the progress of the 
hailstorm, as the ligbtnutf was almost conumioue, a^ snapped 
and exploded In all dficMrions, so that I was compeUed to retreat 
to the kitchen for safety. The south-west portion of the station ■ 
building was strauk by Ughlnliig, but no damage of any con- 
sequence was done, nor was the station-bmldfog impairM by the 
shock. The Ifghthini^ arrester and ground wires were bodily 
damaMd, but the worst footare of the storms was the fact that 
both me station anjiexbw barometers were also struck, and the 

oktern^ of both omckem 

Dqripg thq stODtiin a abepherd was killed by lightning, and 
Wbe*| udet his clothing and hoots; hp had 

bdreb under a 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

EdinburOH.^Fivc Fellowships iu connection with this Uni- 
versity (the gift of an anonymous donor) of the value of 100/. each, 
for one year, but renewable for one or two further years at the 
pleasure of the Senatus Academteus, will be open to appltcants 
in October next. There will be no examinations for election to 
these Fellowships, but Fellows will be elected by the Senatus 
Acadcmicus after consideration of the qualifications and circum- 
stances of the applicants. The Fellowships are open to any 
graduate of a Scottish University, not lacing more than thirty 
years of a|jje at the date of application, and provided that he be 
not au assistant to any Professor, or an examiner in any depart- 
ment. They are Intended for persons having attained some pro- 
ficiency ill, and who are desirous to prosecute, unpi'ofc-ssional 
study and research in one of the following subjects : — Mathe- 
matics (pure and applied), or exjjerlmental jihysics, chemistry, 
biology, mental philosophy, history, or the history of literature. 
Persons desiring to hold one of these Fellowships should address 
an application to the secretary of the Senatus, with statement as 
to previous course of study, and general purposes with respect 
to future work. Each Fellow will be expected to reside in 
Edinburgh during the winter and summer sessions of the Uni- 
versity (lSSa-83) to prosecute his particular branch of study 
under tlic advice of the Professor to whose department the subject 
belongs ; and Within a year after his election to give evidence of 
his progress by the preparation of a thesis, the completion of a 
research, the delivery of a lecture, or in some other way approved 
by the Senatus Acadezmcuii. No other fellowship, scholarship, 
or bursary, in this or any other University, will be tenable 
togetiier with one of the elective Fellowships. 

Thu budget commission of the French Chamber of Deputies 
have printed their estimates for public instruction for 1883. They 
claim S4 millions sterling, irrespective of the sums granted by de- 
partments for the same purpose. About half of this sum is claimed 
lor elementary instruction, exhibiting, an addition of more than 
800,000/. on the credit given for 1882. This is in prevision of the 
working of the law of compulsory education. I'he more notable 
items are the following Government grant to the grammar 
schools for young ladies, 12,000/. ; national library, extraordinary 
expenses fen* printing the catalogue, 2000/. ; ordmary expenses, 
3I,ooo4 j other public libraries, 12,000/. ; aid to men of science 
and letters, 8000/. ; .scientific travelling and exploring, 8000/. ; 
College dc France, 19,000/. ; Museum of Natural History, 
36,000/. j institute of France, 28,000/., of which Sooo/. are 
granted to the Academy of Sciences ; Academy of Medicine, 
3000/. ; School of Hautes-Etudes, 12,000/. ; astronomical and 
meteorological establishments, 35,000/. ; including a school for 
astronomers, which has been 0]>cncd at the Observatoire of 
Parii, but will be closed as soon as the several French observa- 
tories will have procured a sufficient number of trained observers. 
The commission refuse to grant money to the meteorological 
observatory of Mount Ventoux. 


SCIENTIFIC SERIALS 

Journal of thf Franklin Imtitute^ June. —On the several 
efficiencies of the steam-engine, and on the conditions of 
maximum economy (continued), by R. H. Thurston. — Ninety 
miles in sixty minutes (continued), by W. B. Le Van. — Ringing 
bells, by J. W, Nystrom. — Radio-dynamics ; universal phyllo- 
taxy, by P. E, Chase. — A thermograph, a new apparaiUH for 
making a continuous graphical record of the variations of tem- 
erature, by G. M. Eldridge. — Electricity, by A. E. Outer- 
ridge, jun, — An essay on mechanics and the progress of 
mechanical science, 1824-82, by F. Finley.— Device for in- 
creasing the dynamic effect of the pulsations of diaphragms 
aud the like, by W. B. Cooper,— Influence of pulley-diameter 
on the driving power of flat belts, by R. Grimshaw. — Recent 
improvements in the mechanic arts, by F. B. Brock. 

BulieHn do lAcademu Royale dos Sciences de No. 4* 

—History of the Imperial and Royal Academy of Sciences and 
UelleR-Lcttres of Bnissels, by M. Maiily,— On the dilatation of 
alums, by M. Spring.— One word more on the determination of 
latitude, by M, F'ohe. — Oft the rocks of the island of Fernando 
Noroftha, gathered during the Challenger expedition, by M. 
Henard. — On the state or vegetation, March 21, 1682, oy M. 
Dewalque.-— On the respiratory variations of the saftj^neous 


pressure in the rabbit, by MM. Moreau and I.ecrenler.--»-Miuera- 
iogical examination of the rocks which accoinpany the diamond 
in tlie mines of the Cape of Good Hope, by M. Meunier, 

Reale Isiituto Lombardo di Scienze e LHtere* RendicotUu voE 
XV., fasc. ix.'X. — On the nature and origin of tumours occasion^ 
ally found free in the abdominal cavity, by S. SangalU. — Presen* 
ration of a }dcce of wood from Brazil, with the apparent figure 
of a serpent, by Dr. Mantegnxza.— On protistological examina- 
tion of the water of Lake Maggiore, extracted at 60 mctrcR 
depth, bctvs'ccn Angcra and Arona, by S. Maggi. — Zoological 
notes, by S. Pavesi. 

Rivista Sdenlifco-Induslriale, April 30 and May 15. — New 
seismic apparatus of the Brothers Brassart, by S. IC. Brassart.— 
The comet.-, seen in the last ten years and Comet Wells, by S. 
Zoim. — On sounds produced by outflow of liejuidv, by S. Martini, 
— On succinine, by Drs. Funaro and l^ancsi.—Sifiaxylon viitri- 
catuniy Fab., in the Romagna, by S. Kovel 11 — The story of a 
flint stone, by S. Mascarinc, 


SOCIETIES AND ACADEMIES 

London 

Zoological Society, June 20. — Dr. A. Giinthcr, F.R.S., 
vice-j)residcnt, in the chair, — The Secretary exhibited a series of 
the diurnal .and nocturnal Lcjjidoptcrous injects bled in the 
Insect Hou c in the Gardens during the present se.ison, and 
called attention to several sj}ecimeiis of clear- winged Moths 
{Sesiidir)y a gruup of insects which had not before been cxliibited 
iu the Insect House. The cocoon of CricuUi irifcncstraiay 
together with the imago, was also exhibited.- — Mr. W. A. Forbes 
made remarks on the presence of a rudimentary hallux in certain 
birds — the Albatrosses and two genera of Woodpecker,. {Tign 
and Pkoides)^ commonly described as being three-toed, .and 
exhibited prcj^arations showing its condition in the birds in 
question. — Prof. Owen read the twenty-fifth of lus series of 
memoirs on the Dinomts. 7 'hc present communication gave a 
description of the head aud feet, with their dried integuments, 
of an individual of a species supposed to be called Dinornis 
didina. These specimens had been oiilaiucd by Mr. II. L. 
Squires at Queenstown, South Island of New Zealand, and being 
parts of one individual tended to elucidate in an uu looked for 
degree the external characters of the Moa. — A second communi- 
cation from Prof. Owen contained some observations on Trichina 
sfiralis. — Prof. E. Ray Lankester gave a description of the valves 
of the heart of Ornithorhynchus paradoxus y and compared them 
with those of man and the rabbit. Prof. Lankester also made 
some observations on the fossa ovalis of the Monotremes, — Prof. 
Huxley, F.R.S., read a description of the respiratory organs of 
Apteryx y which he showed did not differ fundamentally from the 
Avian type, and pointed out that neither of the structures ^at 
had been termed diaphragms in the Apteryx was really in cor- 
respondence witli the Mammalian diaphragm. — Mr. W. A. 
Forbes read the sixth of his contributions to the anatomy of 
Pas.scrine birds. In < he present communication the author showed 
that XenicHS and Acanthisitta, hitherto considered to be allied to 
CerthtUy .Sifta, and Sittelloy were really mesomyodian forms, most 
nearly allied perhaps to Pitta, The discovery of such low forms of 
Passerine birds in New Zealand was a fact of considerable intere.-t, 
none of the allied groups being at all represented there at the 
^sent day. — A communication was read from Mr. Sylvanus 
Hanley on the shells of thfe genus lApiomya^ to which was added 
the descriptions of two new species.— Mr. Sclater resid a note on 
RuppelPs Parrot, and showed that the more brightly-coloured 
individuals, ordinarily supposed to be the males of this parrot, 
were really the females.— A second paper from Mr. Sclater gave 
the description of two new species of the genus Synallaxis from 
the collection of Messrs. Salvin and Go^nan.-^-A comxnuni ca- 
tion was read from Prof. M. Watson containing an account of 
the muscular anatomy of P^oseles as compared with that of 
Hyizna and VUverra, — Mr. Oldfield Thomas read a paper con- 
taining a description of a new species of Rat from China, The 
specimeas upon which the author had founded the description 
had been .sent by the Abbe Armand David to Mr. Milne-Edward-, 
?/ placed them in the han^ of Mr. Thomas for 

i^ntification. The author proposed to call this Rat Mus 
.^mrdsi.-^A communication was read from Mr, K. W. While, 
F.Z.S., of Buenos Ayres, in which he gave an account ^ 
terdi collected by him in the ArgenUne RepuWic.— Mr. K* 
Bowdler Sharpe read the descriptions of two apparent^ nOw 
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species of Erythr&^gkty one from the Zambesi, the other from 
the Congo Rivei; which he proposed to call respectively jB. tain- 
besiana and E, rufkauda^^K second paper by Mr, Sharpe con- 
tained the description of a new Flycfltdicr which had been 
obtained by the late Governor Ussher on the Gold Coast. The 
SQthor proposed to call \\.J4u5cUapa usjheri, in acknowledgment 
of the services which its discoverer had rendered to ornitho- 
logical science. — A communication was read from Mr. F, Moon 
on the Lepidoptcra collected by the Rev. J. H. Hocking, chiefly 
in the Kangra District, N.Y. Himalaya. The present com- 
munication, being the second on the same collection, contained 
the descriptions of seven new genera and of forty-eight new 
species. An account of the transformation of a number of the 
si>ecies was also given. 

Physical Society, June 24. — Prof. Clifton, president, in the 
chair, — New Members: Prof. Bartholomew Price, Principal 
Viriamu Jones. — Prof. G. Carey Foster moved a vote of thanks 
to Prof. Clifton for the CKCcflent reception accoixied to the 
Physical Society at Oxford on the preceding Saturday, and drew 
.attention to the high efficiency of the Clarendon Laboratory and 
the admirable provision made for the teaching of physics at 
Oxford, Prof. W, G. Adams seconded the motion, and endorsed 
Prof. Forster’s views of the position of physical science on the 
Isis. Prof. Clifton in response to the vote, stated that the 
University of Oxford had liberally supported him in organising 
tbe Clarendon Laboratory, giving him all the funds he required, 
and showing a laudable desire to put physical teaching on the 
best posaime footing in Oxford. — Prof. C, A. Bjerknes of 
Christiania, was then introduced to the meeting, and, assisted by 
his son, M. Vilhelm Bjerknes, delivered a lecture on ** Hydro- 
dynamic Analogies to the Phenomena of Electricity and Magne- 
tism," which was illustrated by experiments and projections on 
the screen. Prof. Bjerknes has been engaged in tracing these 
analogies for the last twenty* five years, at hrst mathematically, 
but latterly by experiments in verification of the deductions from 
hi-t formuloe. These experiments were shown in the Paris Elec- 
trical Exhibition last year, and have been published repeatedly 
in this country. Dr. Bjerknes has, however, advanced beyond 
the results there shown. These were chiefly confined to 
illustrating the static attractions and repulsions of electricity and 
magnetism ; but he has now taken up the xubjcct of electro- 
dynamic attractions and repulsions. The former eflfects are 
shown by brass balls oscillating, or by small tambours pulsating, 
near each other in water. These motions are communicated to 
the balls and drums by pulses of air transmitted from an inge- 
nious air-pump or bellows along india-rubber tubes. A pul- 
sating drum corresponds to a magnetic pole ; an oscillating body 
to a magnet. When two tambours are vibrating near each other 
in like phase, they attract j when in unlike phase, they repel 
each other. The same holds true of the oscillating balls. The 
motion-lines round these bodies correspond to tbe Tines of force 
round magnets, as was demonstrated by a hollow ball oscillating 
or a stem, and tracing its movements in ink on a gloss plate, AU 
the phenomena of magnetic forces were illustrated in this way 
i)y Prof. Bjerkne^ including diamagnetism, which was shown by 
means of pith cylinders lighter than the water or medium of oscil- 
lation. A pulsating drum or oscillatory ball reueUed tbe cylinder 
of pith, whereas it attracted a cylinder of wax, which is heavier than 
the water. The more novel ^rt of the experiments consisted in 
representing the attraction between two electric currents flowing 
in the same direction by means of two cylinders about five inches 
long and one inch in diameter, oscillating round their longitudinal 
axes at close quarters in the water. The cylinders were oscillated 
by means of a pulsating tambour which communicated its motion 
to them by a toothed gearing on their ends. Attraction 
resulted when the oscillations of the cylinders were opposed to 
each other, and repulsion when they were in the same <Brection, 
This is an inversion of what might have been expected to take 
place after the theory of Ampere. A square of four oscillating 
cylinder^ was also formed, and a fifth cylinder oscillated inside 
it, the attraction or re^julsion exerted on the latter being ob- 
served. A hydrodynamic galvanometer was made by placing on 
oscitlathig ball (which corresponds to a magnet) beside an 
oscillating cylinder, the result being a deflection of the ball 
aocordii^ to dte direction of the oscillation of the cylinder. The 
experiments were witnessed by a full meeting, which accorded a 
heurty vote of thanks to Dr. Bjerknes,— A paper by Dr, C. R. 
Ald^ Wright, ^,R#S,, was taken os read. It was on tbe 
det^lnatten of chemical affinity in terms of rfectrompjdye 
fofee (Piiirt vl.), and on the relations between the E.Id.F. ^lls 


constructed like Daniell’s cells, but containing dlfTerent metals, 
and tbe chemical affinities involved in their actions, llie cells 
employed were constructed of cadmium and copper, and 
their sulphates, zinc and cadmium and their sulphates, zinc 
and silver and their sulphates, cadmium and silver and 
their sulphates, copper and silver and their fulpbates. In 
all cases the sulpoate solutions were of equal molecular 
strengths. The general result is that the effect or a given altera- 
tion in the character of the plates opposed to cadmium or silver 
was found to be practically identical with that of the some altera- 
tion in the case of a Daniell cell. Volta’s law of tbe summation 
of E.M.F. forces sensibly holds true in the cases examined. 
These cells also behave like a Daniel under variations of current 
density. Tbe Society meets again in November, 

Geological Society, June 21, — J. W. Hulke, F.R.S., presi- 
dent, in ine chair. — Robert Bruce Napoleon Walker was elected 
a Fellow of the Society.— The following communications were 
read; — On Thecospondylus hornerit a new Dinosaur from the 
Hastings Sand, indicated by the sacrum and the neural canal of 
the sacral region, by Prof. H. G. Seeley, F.R.S., F.G.S.— On 
the dorsal region of the vertebral column of a new Dinosaur, 
indicating a new genus, Sphenospondylus, from the Wealden of 
Brook, in the Isle of Wight, preserved in the Woodwardian 
Museum of the University of Cambridge, by Prof. 11 , G. Seeley, 
F.R.S. — On organic remains from the Upper Permian strata of 
Karealinsk, in Eastern Russia, by W. H. Tu elvetrees, F.G.S. 
In this paper the author descril^d tbe Kargalinsk steppe, north 
of Orenburg, as consisting of a grassy, treeless, undulating 
steppe, with sluggish, winding streams, in tbe banks of which, 
and in the ravines, the exposures of subsoil show only red marl 
or sandstone devoid of fossils. Mine-borings and shafts go 
down through red, yellow, and grey sandstones and red and 
white marls, which are fossiliferous wherever tbe beds of copper- 
ore exist. On the eastern border of the steppe there ore two 
protrusions of limestone, with Ttrebratula elongata^ Loxonma, 
&c., on outcropa running nearly north-west and south-east, which 
throw off the cupriferous sands cast and west. The western of 
these outcrops m Us southern continuation near Sakmarsk is 
charged with Permian Fossils, including the above ; the same 
limestone, regarded by the author as belonging to the Zechstein, 
crops up in other places, and apparently underlies the whole 
basin of the steppe, the upper sandstones resting conformably 
upon it. From the latter the author gave the following list of 
fossils \^Cardiopt€ru Kutorgir ( = Aroides crassupatha), Wakhia 
biarmica and piniformis^ Ltpidodendron^ Schizodendron iubereu^ 
latuntt A nomorrhixa Fischeriy Cauhptf^'b Calamites infractuSy 
Suckmvi gigas and leiodermay Vnio umbonatusy Platyops Rkhardi 
(a Labyrinthodont), Rkopalodon IVan^nhauseriy Cliorhizodony 
crenburgensUy Deuttrosaurusy and various l.abyrinthodont and 
Reptilian remains. Upon these the author remarked that the 
list of plants has a Palseozoic aspect, while the Reptilian remains 
seem to be more of a secondary character. After consideration 
of all the facts, the author came to the conclusion that possibly 
some of the beds in the central part of what is known ns the 
Permian basin may be passage- beds between the Permian and 
Trias, but that the Karaalinsk scries includes the uppermost 
beds of the Permian. — The Rhsetics of Nottinghamshire, by E. 
W’ilson, F.G.S. — On the Silurian and Cambrian strata of the 
Baltic provinces of Russia, as compared with those of Scandi- 
navia and the British Island?, by Dr. F. Schmidt, Communi- 
cated by Dr. H. Woodward, F.R.S,, F.G.S. The Cambrian 
and Silurian strata in question arc found stretching over an area 
400 miles long by So miles wide. The country occupied by 
these strata is a nearly uniform plain covered by glacial depofits, 
but .sections are presented by the sea-cliffs, which are from po to 
150 feet high. The strata consist mainly of marls and lime- 
stones, arenaceous deposits being rare, and they form a con- 
tinuous series from the base of the Cambrian to the top of the 
Silurian, the whole of these strata being in conformable succes- 
sion and unconfbnnably overlain by the Devonian. Although 
the representative of the Cambrian or Primordial Silurian con- 
tains neither Paradaxidts nor Orlmusy nor, indeed, any Trilo- 
bites whatever, but only Lingulidst and Graptolites, yet its 
stratigraphical position leaves no doubt as to its On 

Chilostomatous Bryozoa firoxn Baimsdale (Gifipsland), by A. 
W. Waters, F.G.S. ^The Silurian species of Chucononuy and 
a suggested classitotion of the Palaeozoic Polyzoa, by G. W, 
Sbrubsole, F.G.S., and G. R. Vine.—On the cause of the de- 
pressiott and re- elevation of the land during the glacial period^ 
by T. F, Jamieson, F.G.S. 
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Roy«l Society, June 19 — The Right Hon. Lord Moncreiflf, pre- 
sident* in the chair. — Prof.Tait, in Port III. of hlti paper on Mirage, 
called attention to an elaborate Memoir on the su 1 )ject by Biot, who 
Imd anticipated him in many particulars. Biot had pointed out the 
existence of the curve of vertices, which Prof. Tail made the basis 
of his discussion, but had not made any use of it, preferring to 
investigate the phenomena by means of the caustics — a much 
more difficult metluxl. Further, in his explanation of the 
appearanoes described by Vince, Biot rcgarried the rays as 
being for the first part of their cofurse concave upwards— a 
state of affairfi which Prof Tait regarded as veiy unlikely. 
Such a point, however, could be settled only by caieful niea- 
RUiements of the dip of the hoiizon taken at different heights 
above sea* level, -*Dr. Dobbie and Mr. G. G. Henderson, 
B.Sc., cofiunuiiicated the results of their analysis of the red resin 
obtained by Prof. Bnyley Rnlfour, from the Socotra species 
Ih^acxna Cinunhariy and of their compariauns between it and 
other specimens of dragon’h-blood. These they found to differ 
considerably, si/ecimenjii going by the sama name being often 
markedly distinct in their chemical properties. They concluded 
that of the several distinct and well-defined varieties ahich they 
had invcAtigatcd, each was probably derived from a disiiyct 
genus, different species of the same genus yielding the same 
resin. — Prof. Crum Brown read a paper by the Rev. J. L. 
Blake, on breath jtressure. This paper was a careful analysis of 
the individual efforts or distinct breath-pulses by which articu- 
lated utterance is effected, and by which emphasis is regulated ; 
and was illustrated by examples selected from various authors. 
—In a i>reUmiuary notice on the effect of moisture ou'the electric 
discharge, l>r. Macfarlnne and Mr. Kintoul mentioned that they 
had obtained indications that the difference of potential required 
tu came the discharge between two plates was greater in dried 
than in undried ftir. — I’rof. Crum Brown communicated a note by 
Mr. A. P. Laurie and Mr. C. I. Burton, on the heats of combi- 
natiou of the metnls wUh the halogens, which they hsd com- 
pared by the electrometer method, assuming Sir W. Thomson’s 
Formula which expresses the electromotive force of a cell in 
terms of the theimal equivalent of the chenaical action. The 
leaulU obtained were in fair agreement with those of direct 
calorimetric experiment 
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Royal Socioty of Sciences, August 6, i8Sf . — On.thc Biehler 
collection of gems, by F. Wie«tcler. 

December 3, 1881. — Observations in the Gauss Magnetic 
Observatory, by K, Schermg. 

May 6, 1883.— On the geological structure of the neighbour- 
hood of GtVttingen, by A. von Kcenen, — Contribution to 
knowledge of the inflammatory force of retarded discharges, by 

jane 13, 1882.— Whence comes the .x of mathematicians, by 
P. dc Lagaide. 

PARIS 


the motion, by M. Marey. — On the second comet of ^ M. 
Gyld^n.— On the decomposition of protochloride of gollim by 
water, by M. Lecocq de ^isbaudnin. Metallic gaHttttn is dis- 
solved in the cold state in concentrated hydrochloric acid* The 
The clear liquid produced, left to itself, yields gas very 
slowly, but if water be added, “in totTcnts.”-— On the me- 
chanism of stoppage of hemorrhage, by M. Hayem, The 
hematoblasts play an active and considerable part m i^ becoming 
adhesive when they reach the edge of a wound (as when they 
‘meet a foreign body), accumulating, stopping otherS) and so 
narrowing the orifice. The other elements of blood and the 
formation of fibrine have only a secondary r^i^. — MM. PcUicot 
and jaubert recommended sulphate or iron as a remedy 
for phylloxera. — On a new series in elliptic functions, bv 
M. Faa de Bruno. — On entire transcend ants, by M. Pohiwc. 
— Researches on ^he use of crusher manometers for measure- 
ment of pressures developed by explosive substances, by MAf. 
Sarran and Vieille, The authors seek to render the indications 
of these instruments more definite,— On the theory of cquiw* 
tential figures obtained by the electro -chemical method, M. 
Gu^hhard. — Determination of the densities of vapour in glass 
globes at the boiling temperature of selenium, by M. Troost. 
With glass globes of small fusibility, and 300 c.c. capacity, he 
I finds iodine vapour to have still at ^5“ a coefficient differing 
very little from that of air, while even at 440* its coefficient of 
compressibility Is notably different from that of air. Sulphur 
vapour iMisses, like oxygen, from one alJotropic state to another 
as the temperature rises. — Some remarks on didymium, by M, 
Cleve. — Action of sulphuretted hydrogen on chloride of nickel, 
by M. Banbigny. — On the isomerism of cupreous sulphites, by 
M. Ktard. — Kwiuctioii of certain silver ores by hydrogen and 
tile wet process, by M, Laur. Wherever hydrogen appears in 
a liquid coi Gaining sulphide, chloride, bromide, and iodide of 
silver, a hydrogen acid is formed, and the silver passes to the 
metallic slate. — Action of chlorviform on ^-naphtol, by M. Rous- 
seau. — Introduction into jiidustry of vanadium extracted froaa 
the basic scoriae of Creusot, by MM. Witz and Osmond. The 
Creusot scoria; contain vanadium estimated at 60,000kg. annually. 
The authors have been aide to extract cither metavanadate of 
ammonium, or new vanadic products .spedaily applteaUe to 
manufacture of aniline blacks with chlorates. —^a an auoxaaly 
of the eye, by M. l^reste. He has noticed arrested developuMtat 
of the eye (re(luc^ d to the secondary optic vesicle) in anoi&alaus 
or monstrous embryos. — On the histology of Ctona 
by M, Houle,— On the development of Gregariuse and Coccidne, 
by M. Schneider,— U'<e of oxygenated water in surgery, by MM. 
Beau and Baldy. The substance may be advantageously 
tilted for alcohol or carbolic ooid in treatment of woundSf 
ulcerations, deep abscesses, &c. M. Bert remoi'ked on the killing 
of microbes, and the incessant libation of oxygen to the wound. 
— Researches on a new cardiac medicament ; physiological pro- 
perties of Convdla^ia w<2i«/tr(May lily), by MM. See and ^cihe- 
fontaine. It acts like digitalis, but is without certain dmv^iacks 
to that substance. In man It has diuretic properties superior to 
those of any known agent. 


Academy of Sciencea, July 3, — M. Jamin in the chair. — 
It was announced that the Konumehi^ with the expedition for 
Cape Horn, would .sad that week. Gor^d wishes were expressed, 
also thanks to the Naval Minister for carrying out the Academy’s 
request,— On the appearances of the electric arc in sulphide of 
cwbon vapewr, by MM. Jamin and Maneuvricr. When a little 
of the sulphide is brought into the vacuous receiver, there occurs 
on explosion, as it were, of brilliant unbearable light between 
the (parallel) carbons ; the persistent arc is of horse-shoe form, 
and pale green, and a long flame rises above. The spectrum 
consists of four Ghannelled .spaces, quite idike, in re^ yellow, 
green, and violet, the green, however, being most luminous. If 
air have nomaiued in the jar, sulphur is deposited on the 
walls ; if not there is a brawn deposit, probably a com* 
pound of sulphur and carbon.— On the electrolysis of oxy* 
grated water, by M. Berthelot. The mlnisaum force re- 
quired woR a L^niell. The electrolytic reactions and beat 
cxwwumed are shewn to be in correlation with the electromotive 
foroosv— On the electromotiye force of a zinc-carbon element, 
by M, Rectbclot HU exp^rUaenbi (with the Mascort electro- 
meter) abow the ttnfltneas of the zinc carbon element to give a 
coastant s^ctroaaotive M. Berthelot ,^ve some observv 

tkms the ChAunel Tunnel, which he hacFvUUed. — ^Analysis 
of the meebanism of locomotion by means of a series of photo- 
graphic images on one plate, representing successive phases of 
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permanence and evolution 

Permanence and Evolution; An Enquiry into the Sup- 
posed Mutability of Animal Types, By S. E. B. 
Bouvcrie Pusey. (London; Kegan Paulj Trench, and 
Co., 1882.) 

T his is a thoughtful little book, clearly and ably 
written, with the view of showing, as its Preface 
states, ** that while Darwinism proper is improbable, 
evolutionism in any form is as yet unproved ; while, on 
the other hand, the more we investigate the facts of in- 
heritance, the more we are compelled to regard differences 
so slight, that they would usually be considered casual 
variations, as within the limits of our existing knowledge 
strictly permanent.” Such being his theme, Mr. Pusey 
introduces it with the following very appropriate and 
judicious apology, which we quote in order to show the 
spirit which throughout characterises his work. 

“ It may seem almost presumptuous on the author^s 
part to attempt to reopen once more the whole question 
of evolution, especially as in doing so it is necessary to 
call in question the views of so many very eminent men 
of science. At the same time, any one who calls attention 
to any neglected facts, or who questions assumptions too 
carelessly allowed to pass muster, helps to elucidate the 
subject of which he treats, and so aids the cause of scien- 
tific knowledge, whether the particular views he propounds 
are right or wrong.” 

Having already observed that the work is one of 
marked ability, we have only further to preface our 
analysis of it by fully assenting to this justification. 
Although, as we shall immediately proceed to show, we 
do not think that Mr, Pusey has been successful in his 
tilt against the stone wall which has been reared by the 
school of Darwin, we nevertheless respect his independent 
disregard of mere authority, as we think that such disre- 
gard always deserves to be respected in matters of science 
where evidence is shown by the malcontent of clear and 
forcible thought of his own upon the doctrines which he 
undertakes to criticise. 

The principal part of ** Permanence and Evolution ” is 
occupied with a criticism of the argument from classifica- 
X\<m, and especially that part of the argument which has 
reference to domestic animals. In the author’s view Mr. 
Darwin has failed to prove in the case of any domestic 
animal that artificial selection has produced a new variety 
or sub-species. Thus of the varieties of the dog he says, 
'^aeet&g how true they breeds J do not sec why the prin- 
cipal and best marked (the greyhound, the mastiff, the 
terrier, the spaniel, 8tc.) shcUild not have so existed {ix» in 
a state of nature), and the othera have been formed by 
crossing between them." Similarly of the pigeon he says ! 
therein no sufficient evideiwe to show that all the fancy- j 
breeds were not onoe natural breeds which have since 
bheotrvottKtinct as suclv or that their occasional reversion 
to the.tack dove is not due to an ancient tross with it. 

races resemble the rock dove, and each other, in 
e»c^ one or turo coOspient^ points^ it need 
us they produce fertihb ofif- 

Thus ajso he treats of the caji^s trf idl the 
dmneitic mm 


Concerning this mode of criticism, it seems enough to 
point out the cumulative improbability of all the domestic 
races of animals having once been wild (notwithstanding 
the apparent unfitness of some of them to a self-dependent 
mode of life), added to the further cumulative improba- 
bility of all these wild races having become extinct. We 
do not say that the hypothesis is impossible, but clearly it 
is so far improbable that even if there were no other evi- 
dence of the mutability of animal types, it would be more 
likely that the domestic races had been produced by aiti- 
ficial selection (and so that animal types are thus far 
changeable) than that they are all the remnants of more 
or less fantastic natural forms now as such extinct. If 
the hypothesis of Permanence ” has to stand upon so 
improbable a supposition as this, it is so far a less reason- 
able hypothesis than that of “ Evolution/' and therefore 
Darwin is justified in adducing the facts in question as 
evidence of transmutation to this extent. 

But Mr. Pusey carries his criticism further than this, 
and says : — 

** Granting that natural selection with spontaneous 
variation could within the period of history develop out 
of a rock dove a fantail, I do not see how wc are any 
nearer the conclusion that in ten times or a hundred 
times that period these causes would develop the Goura 
pigeon ; granting that, that a millionfold as much time 
would evolve any of the true GallinaceJXi.’ ’ 

This way of treating the evidence is, however, hyper- 
critical. It is certain that either ‘'Permanence" or 
"Evolution" is the truth, and therefore, if it were esta- 
blished, or taken for granted, that within the historic 
period selection is able so far to change an animal type 
as to convert a rock dove into a fantail, the presumption 
becomes immense that in a hundred times that period the 
operation of similar causes might develop a Goura pigeon. 
Thus, in view of the supposed assumption or proof we 
certainly " nearer the conclusion" in question than 
we should be in the absence of a case analogous in kind 
though not in degree. 

Similarly in dealing with the argument from affinity^ 
we think that Mr. Pusey is hyper-critical. He points to 
the fact that crystals occur in natural systems, and that 
their similarities cannot be due to genetic descent ; but 
this analogy is clearly too lame to support any weight of 
argument, and the same remark applies to his analogies 
drawn from the similarities found in inorganic nature 
generally. For in all these cases the similarities occur in 
objects of far less complexity than organised structures, 
and therefore the similarities are much less remarkable, 
while in the Case of organisms the known facts of heredity 
furnish much the most probable explanation of the much 
more complex similarities. This, perhaps, may nlost 
briefly be shown by quoting the alternative hypothesis 
which our author presents, for clearly it is one which no 
man of the commonest judgment could for a moment 
entertain. He suggests that systematic affinity may be 
due to the reseniblance between the chemical elements 
(? and compounds) of which organisms arc made up, and 
adds what we must regard as a scarcely serious obsen^a- 
tion— This hypothesis, though totally without positive 
evidence to support it, is in itself quite as clear and 
definite, and (what is called) explains the facts about as 
well as the hypothesis of evolution." 
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^ J*usey's treatment of the evidence from rudimentary 
i':' ’ does not seem to us more fortunate. His only 

' jj#fficisjn here is that because organs are rudimentary we 
.,^have on this account no warrant for concluding that they 
are useless ; if these aboited structures were the only 
ones in/vhich we could see no use, then the explanation 
would have some locus standi r But here the important 
fact is lost sight of that all rudimentary organs are the 
homolaguis of organs which when of larger sire present 
observable utility. Can it be reasonably supposed that 
in the case of all the thousands of these aborted struc- 
tures/* some new function, always unobservable, is per- 
formed by an organ which by some strange chance happens 
to be the homologue of an organ which when of larger 
s ze performs some other and observable function ? 

Again, the argument from embryology obtains but very 
scant justice ; only three pages are devoted to it, and the 
core of the subject is not touched. For the force of this 
argument does not consist in our seeing “ a vast number 
of animal forms, many of which are very like each other, 
and their distinctions less pronounced in youth,’' or in 
such cases as that of the stripes on the young lion, &c. 
The force of the argument consists in the progressive 
imitation of lower morphological types by the successive 
embryonic stages of higher ones ; and of this very 
remarkable fact Mr. Pusey takes no notice. 

The argument from palaeontology is dismissed in a 
similarly high-handed fashion, but somewhat more con- 
sideration is given to the argument from geographical 
distribution. The view advanced is that the facts of 
distribution can, to a great extent, be shown to have 
originated in an opposite manner, not by the origination 
of new forms, but by the destruction of old ones.” If 
thiii could be shown, no doubt the proof would be one of 
much importance to science, and would serve largely to 
modify the argument from distribution ; but the fact 
certainly has not been proved, or even shown to be gene- 
rally probable, by the book before us. 

. Concerning the specially Darwinian theory of evolution 
Mr. Pusey says that personally he thinks whatever else 
is the origin of species, natural selection certainly is not.'* 
His reasons for this opinion are that a priori the way in 
which we should expect natural selection to act ** would 
be by conferring fertility, hardiness, and early maturity '* 
(none of which qualities are presented by the higher 
Primates) ; and also that allied animals living on the 
same areas and apparently exposed to similar conditions 
of life, are nevertheless “ dissimilar in a number of minor 
points, apparently unconnected and without teleological 
purpose.'* Now concerning the first of these objections, it 
seems enough to observe that a priori considerations of this 
kind are extremely hazardous. Fertility, hardiness, and 
early maturity may all be good for species, and yet other 
qualities (perhaps incompatible with them) may be even 
better, such as high nervous organisation, intelligence, 
&c. In short, where the conditions of the problem in 
any given case are so many and complex, it would be idle 
to determine beforehand what qualities we should expect 
natural selection to lay a premium upon— as much so, for 
instance, as to say, after the event, that a man would be 
better suited in his ienvlronment if he had had a very 
much more brutal constitution, could run* about like a 
chicken when a few hours old, and was the most prolific j 


animal in creation. And of course the other 
being of a similarly a priori kind, admits of being ^mi- 
lariy met. There may be a thousand unobservable 
reasons why, after a long course of evolution, allted 
species living on the same areas should be dissimilar in 
minor points of structure, colour, &c. 

We have now briefly noticed all the leading points in 
Mr. Pusey's criticism, and if we had more space we might 
go moie in detail with him. But we have said enough to 
show that we deem his strictures throughout to err on the 
side of over-scepticism. In science, as in everyday life, 
true judgment is shown, not by suspending our decision 
until a theory is demonstrated by observation, but by 
yielding assent to probability in a degree commensurate 
with the evidence. At the same time, it is, of course, 
most important that a clear distinction should always be 
drawn between a probability, however high, and a proved 
fact. In every department of inquiry, therefore, the 
hyper-critical mind is of service in insisting upon this 
distinction when there is danger of its being neglected ; 
and in view of this consideration we think there are many 
evolutionists who would do well to read Mr. Pusey* s 
work. As we have already said, we do not consider that 
this work has in any way affected the main evidences of 
evolution ; but it is well calculated to steady the course 
of speculative thought in a direction where with less 
hurry there may be more speed. 

George f. Romanes 


CRYSTALLOGRAPHY 

Geomctrischc Krystallographie, Von Dr. Th. Liebisch 
(Leipzig; Wm. Engelmann, 1881.) 

T his is the most complete and exhaustive book on 
crystallography which has been so far published, 
and it is especially characterised by the importance 
assigned to the dualism observed in crystallographic 
problems considered as relations of a system of planes or 
lines connected together by the law of rational indices. 
The book consists of three main parts — the first dealing 
with the general relations of a system of planes and lines 
subject to the law of rational indices ; the second with 
crystallographic representation and construction ; and 
the third with the developments of the six crystallographic 
systems and the determination of crystals, 
l*he general problems in the first part are treated by 
the processes of modern geometry, The problem of the 
transformation of the axial system is very exhaustively 
treated, but curiously enough Dr. Liebisch seems unac^ 
quainted with the elegant solution of this problem, given 
by the late Prof. Miller in his Tract on Crystallography 
(1863). The analysis of this problem, given by Dr* 
Liebisch, is laborious and somewhat complicated, atid 
the results are not really more general than those of Prof* • 
Miller. Dr, Liebisch has entered into the question of 
the conditions of perpendicularity in a crystal system, but 
his analysis is not so elegant as that of Prof H, J. S, 
Smith, nor is it capable of more ready application dian 
the latter. The chapter treating of this portion of 
subject is largely occupied by the pi^s of the ord^a^ 
propositions of spherical trigonometry by means df a 
cumbrous notation and an analysis of great 
One can hardly believe that |bis analysis Is neeim ^ 
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CMaah students, and Us introduction is to Ue regnttted, 
as it is likely to deter scientific students from taking up 
ctystsllography. 

In the special part devoted to the several systems, Dr. 
Liebisoh proceeds fn>m the principle of symmetry, in 
v^hich, however, he defines his systems by means of axes 
and a centre of symmetry, instead of by planes of sym^ 
metry. This is done with a view to include the bemi- 
hedral forms in the same definition as the bolohedral 
ones, and to obviate the difEcuIty arising from the hemi- 
hedral forms being excluded when the system is defined 
by means of planes of symmetry. One doubts, however, 
whether the advantage gained is sufficient to compensate 
for the loss of simplicity. Dr. Liebisch has made a 
curious slip in his definition of symmetry, being appa- 
rently carried away by his love of generalisation. He 
shows that the internal and external bisectors of an angle 
divide symmetrically the spaces portioned out by this 
angle, and that the four lines form a harmonic pencil. 
He then generalises this relation, and leads one to suppose 
that symmetry always exists when a pencil is harmonic. 
The fallacy of this is clear when one considers that the 
planes lOo, loi, ooi, and Toi in the oblique system would 
thus show symmetry, since they are hannonic conjugates. 
Dr. Liebisch points out that the indices of the planes in a 
form can be deduced from those of one of the planes when 
the symmetry is given. The deduction though simple is 
sufficiently difficult, and It would have been better to have 
given it fully. Another omission is found in the problem of 
isogonal zones, the determination of the possible angles 
between planes of symmetry. The solution is carried out 
so far as to show that the angles must have the squares 
of the cosines rational, and then the special values are 
given. No attempt is made to show that these are all 
the possible cases. It is not difficult to find all the sub- 
multiples of 180° which satisfy the condition, and the 
complete solution has long since been worked out by 
Axel Gadolin and Prof. Maskelync. 

The author is remarkably well read in the literature of 
crystallography, and has done much to compress the 
valuable portion of this literature into the space of a 
comparatively small volume. The book is certainly not 
suited as a text- book for students who are beginning 
crystallography ; and its methods of solution of crystals 
are not the simplest in practical work. For advanced 
students, who wish to regard their subject from different 
points of view, it will be a suggestive book ; and, not- 
withstanding its omissions, will very greatly assist them, 
both by its own statements and solutions of the problems 
of ^^stallography, but also by its careful references to 
the literature of the subject. It is well printed, and has 
a large number of excellent woodcuts. 
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Hhpmy PfodmU. and Uses. By John Smitm A,L.S. 
X^ndon ! Macmillan and Co., rSBa.) 

l«tiyjj;thy and somewhat incoherent title cited above 


veteran ex-ourator of Kew Gardens, has brought together 
a great deal of information with regard to economic 
plants ; and his facts, although sometimes open to criti- 
cism if examined in detail, are in the main trustworthy. 
It is not always easy, however, to reconcile the contents 
of the volume with its title ; interesting as are such plants 
as the side-saddle flower’* {Sarracema)^ ‘^telegraph 
plant*' [ptsinodium gyrans\ broom rape, wallflower, 
Virginian creeper, mignonette, and the like, they can 
hardly be regarded as supplying either the natural " or 
the ** acquit^ wants of man.” We have tested the work 
somewhat carefully, and have in almost every instance 
found the name we wore seeking ; and we can therefore 
say that this Dictionary, although not perhaps particularly 
needed, may be usefully referred to by those interested in 
economic botany. 

Induction, By Willoughby Smith. 17 pp. (London : 

Hayman Brothers and Lilly, 1802.) 

In this work Mr. Willoughby Smith gives an account of 
some curious and interesting experiments on magneto- 
electric induction as revealed by the Bell telephone. In 
one of these experiments an intermittent current was sent 
through a flat spiral coil of wire 36 inches in diameter con- 
taining 1220 yards of wire in 800 turns. When an ordinary 
Bell telephone, unconnected with the circuit, is held within 
a few feet of this, spiral sounds are heard in it, even if the 
coil of the telephone be removed, leaving only the iron 
tympanum and the magnet. Mr. Smith however appears to 
regard this effect as something not explainable on the 
ordinary laws of electrical action, and he applies a new 
term, “specific inductive resistance,” to the power of a 
medium to stop such inductive action. He thus intro- 
duces a confusion between two conditions in the case. 
That such induction should be propagated depends upon 
the coefficient of magnetic induction, and also depends 
upon the damping of induction by the setting up of 
currents in an interposed sheet of metal. Both these 
causes are perfectly well known. It is a pity that an 
able experimenter commits himself to crude ideas of this 
kind. There are several good plates of figures added. 


LETTERS TO THE EDITOR 

[ The Editor does mt hold himself responsikU for opinions expressed 
by his correspondents. Neither can he undertake to return/ 
or to cotrespond with the writers o/, rejected manuscr^ts. 
No notice is tahen of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as^ possible. The pressure on his space is so great 
that it is imposdble otheiuoise to ensure the appearance even 
of communications containing interesting^ and novel facts,] 

The Mount Pisgah (U.S.) Stone Carvings 

Permit me to make the following remarks on Dr, Rau’s 
letter in Nature, vol. xxvi. p. 243. I hope shortly to lay 
before your readers a statement of the facts relative to the 
objects under discussion, 

At Prof, Baird's request I met him and Dr. Rau at Washing* 
ton with the carvings and photographs I now have in Europe. 
These were looked at by Dr. Rau, and ho now states as the result 
that he is “ enabled to express an opinion concerning them,” 
and that “they neither show the characteriatics of the stone 
sculptures discovered in the mounds, nor do they resemble the 
well-known specimens of modern Indian art.” 

NowifDr, Rauhadcotnpared oertoin of these objects with 
some of those found by Squier and Davis in the Scioto mounds, 
he might probably have “discovered,” as I did some time ago, 
ai^ others have observed since, some resemblance in them. 
Moreover, there axe objects in the collection which may have 
been, and no doubt wcfe, made by Indians. A striking illustra- 
^ ^ rudely incised stone-^photographs of 
whi^ Ih* Rau^w ; an Indian is represented with feathers in 
his bead and a flint-lock gun in his hand. But, notwithstanding 
tne ocourrenoe^Qf this ana a few other stmiUriy treated obiecte* 
the wjodty of ffiese caeriags do not “rei,«mble the welbkoown 
specimens of modem Indian art” In the representations of the 
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men And ‘women there h a striking and peculiar physiognomy, 
whidi h the same in hundreds of the sculptureii ; there other 
traits equally persistent, and the ornamentation — of which there 
is so much on the figures, tablets, and vases, is unique, and 
preserves a constant relation. The uniform observance of such 
oliaracteristicfl in so large a number of objects, would seem to 
determine them as typical," no matter who were the makers of 
them, or when they were made, 

Rau believes, he says, that the ‘‘carvings” originated in 
comparatively modern times, I sbouH be pleased to have any 
evidence cither from colonial or other history of West North 
Carolina, that might throw light upon their production, as 1 have 
spent much valuable time in endeavouring to find such evidence. 

Dr, Kan continues: — “ They (‘the carvings’) were made by 
a few individuals of the Indian, or, ])crha]5«., even of the 
Caucasian race." But he has already said that they do not 
“ reseinldc the well-known specimens of modern Indian art.” 
How, then, does he know that “they were made by a few indi- 
viduals of the Indian race ? " And 1 would ask why members 
either of the Indian or Caucasian races have chosen to make 
representations of other peoples than thenw elves, and with other 
characteristics than their own ? Why Indians, who are notori- 
ously prone to war, should have, In their representations, so 
carefully absented all of its indication'!, and emphasised the 
pleasures and avocations of peace? And again, why — if the 
"carvings” were made by a Caucasian, the maker has so 
studiously refrained from placing any letter, sign, or symbol, 
significant of his race or relijpon, on any of the 2000 oV>jecLs ? 

" The rude attempts at imitating animals of the Old World,” 
proceeds Dr. Kau, ‘‘are conclusive evidence that the makers 
cither had seen such animals, or knew at least that they 
existed," Not necessarily— for they nmy "be rude attempts at 
imitating animals” of the New World. The mounds of the 
United States indicate that an intercourse existed between dif- 
ferent tribes and peoples remotely separated ; and, why could 
not peoples, while trafficking to, or emigrating from extreme 
points, carry with them impressions sufficiently forcible for 
"rude attempts at imitating," and the peccary, the tapir, and 
U» Uanw, perhaps have been the models for the production of 
some of these apparently " Old World animals?” 

Dr. Kau objects to '* potstone ” as a material for endurance, 
whereas it is found in the mouudK in better stale of preservation 
itiban clay pottery. He has not been made aware, perhaps, that 
the element of fire has caused much more damage to tiiese 
carvings than *‘ exposure.” He may remember that the 
" carvings ” were coated over with a grcasy-looking soot— for 
their better protection, iwssibly, ns the coating was made to 
penetrate well into the surface of the stone. Never lliclcs.s, many 
if them are in a vety bad condition. But if there were not 
woU- preserved antiqurities — and imitations also— -in an admirable 
s»tatc of decrepitude, even in the museums, I conceive that there 
are more important matters to be considered in connection wdth 
these carvings than the material of which they w ere made. 

In conclusion, it is perluips to be regretted that Dr. Rau has 
not in his communication suggested any satisfactory explanation 
of the "curious stone carvings from the nei;{h hour hood of 
Mount Pisgah, and that he lc.aves the subject w iih such dubious 
language as ‘modern intrusion.’ ” Mann S. Valentine 

Ppris, July 17 


Movable Coils 

Mr, E, Oiiach's letter eontaius informnti m which 1 am much 
pleased to o Tain. Besides Messrs. Siemens’ use of fine alu- 
minium w'ire far a relay, Mr. Varley stated that it had been tried 
by Ids brother or himself for the moving coil of a t»yphon 
recorder, but without notable advantage over gold. With such 
curreata as would be a>‘ailable in these two cases, no doubt 
alight variations in resistance w^ould be of the utmost detriment. 
With the small Uiu high-tension cun’cnts of an induction-coil, 
the case is materially different j whereas the lightness -of the 
moving . coil, as 1 endeavoured to show, enaldes currents "of 
moderate intensity ” to he ap^eciated. 

The resistance of i metre of cooper wire j miBim, in djamoter 
is given In SjSdiincS tables as i *00 as compared with silver, and 
that of aluminium 1*94. I find the the weight of the two to be 
respectively a 7 and 0^9 grammes. This Is, of course, wisen 
both ore silk-covered, ^ The ratio between the deenttes of pgtt 
copper and aluminium fs ,3 '44^ The afitk^oovodug icseens 
the a|;gr«gate weight of the copper, and ittcmases tlwt of the 
aluminium, eo 4hat4he Mtio beaemes 3*ys. 


It is, however, obvious that, weight for weight, alttminln fi 
will carry much more electricity than copper. 

The junctions of gold and aluminium have hitherto given no 
trouble, nor has the total resistance of the little dynamometer 
altered ; though it has had a double railway journw, partly in 
third class, of about I20 miles. W, H, STQNB 

14, Dean’s YArd, Wcstminsler, S.W., July 15 

The Analysis of the Tuning Foric 

With reference to the letter of Mr. Stanley in Nature, vol. 
xxvi, p. 243, I notice the following sentence : — "16 we may 
apply this principle to stringed instruments, we must look rather 
to the bridge than the transverse motion of the string, as the 
communicator of the sonorous vibrations which produces the 
note,” 1 thought that this was an admitted fact. Upon the 
shape of the bridge depends the tone of the instrument, as was 
satisfactorily settled by Stradivari. The bridge is usually made 
of spotted maple, and its thickness is of the greatest importance, 
for if it is too thick it will fail to respond to the string vibration, 
A plain piece of wood as a bridge is absolutely useless, and the 
tone increases os the proper shape is approximated to. 

Rugby, July 14 George RaylkIGH ViCARS 


The Chemistry of the Plantfi and Faure Cells 

I HAVE read with much inltrest the important researches of 
Dr. Gladstone and Mr. Tribe into the chemistry of lead 
secondary batteries, and my own experience 1ms been in general 
very confirmatory of their conclusions ; but I am in a difficulty 
concerning one point in their third article, which appeared in 
your last issue, and 1 should be glad to be allow ca to a'-k a 
question. 

The conclnsion that during discharge the reduced spongy lead 
is changed tp sulphate of lead is, no doubt, the natural one, and 
it appears to be confirmed by the analysis of ^Messrs. Glad.stone 
and Tribe ; but then, if this is the sole product, how is the cell 
able to be recharged ? For I find that if the plates are spread 
originally with PbSOi, instead of with minium, it is acarcely 
possible to charge the cell. The coating to be oxidised will 
indeed allow itself to be acted on very slowly, but the coating to 
be reduced remains perfectly unchanged. This led me to sup- 
pose that the sulphate formi^ tm dtsebargmg a«eU was portops 
so intimately mixed with some oxide that the redaciag aolioa 
could as easily go on as at the first formation of the cell. But 
this hypothesis .scarcely seems borne out by Messrs. Gladstone 
and 'I ribe’s results ; for though a^ood-deal of unaltered peroxide 
is found after discharge on the one plate, yet on the ooher they 
speak of sulphate as being ultimately the sole prcxluct vd the 
discharge. It may be that they used a large excess 01 acid in 
their cells, but if so, it -would be interesting to know whether 
cither of the discharged platcK refused to charge up again. 

1 doubt very much whether, in the cells of commerce, there is 
anything like enough acid present to combine with all the Jnad, 
and I think that in these a great part of the spongy lead 
would have to be content to oxidise itself fiomewhat and so 
remain ready to be reduced again when the Charging current l* 
applied. I by no means deny that sulphate mwcfl with other 
things can be acted on, but 1 do find tiiat it Is reduced with 
some difficulty, and when by itself not at all. 

I hope, however, that my question may be the means of 
eliciting further information from the more extensive eipetleMce 
of Messrs. Gladstone and Tribe. Oliver J, hooCM 

University College, IJverpool, July 14 


A Curious "Halo” 

I TAKE the liberty of communicating nil observation mAde On 
Saturday evening Ust l>etweenS o^clock p.m. and 8*15 p.tiL of 
a sort of halo which appeared in the east-south-east. Just over 
KiWney Hill. Near the hotiron was % bank of slate- 

gray clouds eondng up fmta the south, imd from ^fchtnd'WW tap' 
« prmcifjaJ beam fnnn rite Telegraph H£ll, Kjftfaey, ^vSh two 
si^ beams of lesser intenjdty on the sides, sit angto of -Ghbout 
28 -30 were lesser beams divei||ing from the ooBunon 
All those beams, were dark, or appeared so uaiut oky. 

I wenti^ the appearance, as the we$^er since has «hiM* 
terly told and immy for ikt season. J, "B* 

Royal College ut Meftne far fteMl, Stemn^S 

I jid a k , July ty .v, 
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THE TRANSIT OF VENUS 

have received the foilowittg list of selected stations for the 
observaUon of the coming transit of Venu*:, vith the 
observers appointed to each, aooo^ing to the arrai^ements, so 
far definitive, made by the executive committee of the Royal 
Society acting under the authority of the Treasury, and also the 
initmctions prepared for the guidance of the observers. 

For Rstakded Ingrbss and Accelerated Egress 
Tamaica^Dv. Copeland, Oipt. Mackinlay, R.A., Mr, Maxwell 
Hall. 

Barbados — Mr, Talmage, Lieut. Thomson, R.A. 

Btrmuda — Mr. J, Plummer, Lieut, Neate, K.N. 

(The Canadian Government will have three observers with 
six- inch instruments, besides others with smaller telescot>cs. 
These observers are acting in direct concert with the British 
Expeditions). 

Accelerated Ingress 

Capt Ohstrvatory-^Mx^ David Gill (H.M. Astronomer), Mr. 
Maclear, 2ncl assistant. 

Mmtague Roadt Cape Colony — Mr. W. H. Finlay (ist assistant 
at the Cape). Mr, Pett. 

Ahtrdten Road^ Cape Colony — Mr. Burton, Mr. C. M. Stevens. 
Madagascar — Father Perry, Father Sidgrcavc«, Mr. Carlisle. 
Durban^ Natal — A telescope has been provided by the colonists. 
MatiriHtes—Vir^ Meldnim. 

Retarded Egress 

Ne%v Zealand — Lieut. -Col. Tupmati, R.M, A., Lieut. Cuke, R.N. 
Brishane^Qvc^X. Morris, R.E,, Lieut. Darwin, K.K.,Mr. Peek. 
Melbourne — Mr. Ellery and staff. 

Sydney-^Vie, Russell and staff. 

iNSTRuc’i IONS TO Ohservkrs 
The “ Instructions issued by the International Conference on 
the Transit of Venus, 1882,” aie recommended for general 
adoption. These instructions are, in a great measure, founded 
upon ‘ ' Suggestions for a Draft of Instructioivi for the Observers,” 
which the JSnglish Committee circulated for consideration in 
October, j88i. But as copies of the Instructions, issued by Ibc 
International Conference, may not reach observers in the 
English colonies who may be willing and able to co-operate 
effectively, and as there are some additional explanations and 
cruHohs which the English Committee consider ‘it desirable to 
give their observers, the following instructions have been issued. 
It is most earnestly hoped that all observers who arc able to co- 
operate effectively in the observation of contacts will, whatever 
else Ihcv may observe, observe the contacts as defined ; and that 
they will employ sufficient magnifying powers on their tele- 
scopes and use a field of view of moderate brightness. These are 
essentials, if their observations are to be combined with the 
results of the English expeditions. 

1. It is most important that the apertures of the refractors 
used for the observations of the contacts should be neeu’ly equal. 
The apertures of the telescopes available for the Englii»h expe- 
ditions are not generally larger than six inches; and it is 
therefore recommended that observers with larger apertures 
should stop them down to six inches, but not reduce them below 

size. It is considered that perfect instruments of four 
inches aperture may give results sufficiently comparable with 
thi^e mode with the six-incb telescopes to allow all the obfier- 
^tions to be combined in one common discussion ; and it Is 
toed that observations with such instruments will be made. 
Observations with good instruments of smaller apertures than 
four inches will be exceedingly valuable for combination with 
others made with instruments of the same class, provided that 
powers of too to 150 can be employed on them. Observations 
of contact made with very Imv pmers are useless for the objects 
in view. When reflectors are used, apertures should not be 
less than seven inches. 

2. The observers are requested to furnish tests of the optical 
psrfofmaitces of their telescapes, such as — 

it) The appearances presented by the disc of a brij^ht star 
when the ^-picce la pushed within and pulled withoot the 
fooist 

<e^The^werof the telescope to separate some well-known 
chsse double stars. 

<3) dm observer was able, to see the ^*rice grains" 

or *^ffrmitilatlotiB '" op the sun’s diso cm the day oif the transit 
and # not, Phethtr he is generally able to see them with the 


same instrument and a power of 150 on days of good definition. 

3. The observers are recommended to employ a firt-t -surface 
reflecting prism to diminish the sun’s heat and danger to the 
observers eye, and a compensated ncutral-tint w’edgc between the 
eyepiece and the eye, 

4. Ihe eye- pieces recommended are the “ negative,” or a 
“ Steinheil’s simple achromatic positive eye-piece.” When the 
latter is nsed, two pairs of very fine parallel wires should be 
placed on opposite sides of the field d view at distances corre- 
&lK?nding to a second of arc apart. Such wires are useful in 
judging of the brightness of the field of view, and of the suffi- 
ciency of the optical power employed to subdivide a second of 
arc into tenths, and in estimating the angular separation of the 
limbs in descriptions of any phenomena w'hich may be seen near 
the contact. 

5. All attempts to observe the contacts with double-image eye- 
piece.s arc to be avoided. 

6. ITie use of Dawes’ solar eye- piece is not recommended. 
This eye- piece is exceedingly valuable for the examination of 
small detached portions of the solar di.se ; but the field of view 
is very limited, and, if clouds were passing, there would be 
practical difficulties in keeping the point of contact exactly in 
the centre of the field, whilst the effects of the stop would 
certainly be injurious to the contact observations near the edge 
of the field. 

7. The magnifying power should be about 150, and, even* 
if the definition is not good, this power should not be much 
reduced. It is essential that the observer should be able to 
subdivide a second of arc into tenths, and to do this a high 
power is necessary. 

8. It is extremely desirable that all the observations of 
contact should be made in fields of view of nearly the same 
briglitness, and the illumination should neither be one of 
extreme brightness, which greatly complicates the phenomena 
seen near the contacts from the increased effects of irradiation, 
nor one so faint that difficulties may be exjicricnced in dis- 
tinguishing changes in the illumination of the sun’s limb near 
the point of contact, which can only be recognised by contrast. 
If pairs of very fine spider webs are placed at a distance corre- 
sponding to a second of arc in the focu'* of a jiositive eye piece, 
they may be U‘cd for the determination of a suitable illumiuiUiori 
of the field of view by observing at what part of the ncutral-tint 
wedge the wires can just be seen with sufficient distinctness to 
allow the observer, without difficulty, to sub divide tlie interval 
betw'ccn them into tenths ; but in the apjdication of the test 
the wedge must be shifted quickly, and the eye not allowed to 
strain itself in attempting to separate the wires, or a too dull 
field of view will be secured. The test is a delicate one to 
apply, and it is probably better to replace it in practice by the 
fdlowing t — When the sun is free from clouds, determine with 
what parts of the neutr.al-tint w edge the sun’s limb can just be 
observed with comfort, and with what part of the wedge the 
limb can just be distinctly and clearly seen. A mean portion 
of the w'cdge between these extremes should be adopted as a 
standard field of brightness w ith a clear sun ; and this degree 
of brightness, learnt by practice as a habit of the eye, should be 
adoptra for the brightness of the field of view in the observation 
of tlie contacts. 

9. Ibe expressions “contact,” “apparent contact," “actual 
contact,” “real contact,” and “true contact," appended to 
time records without any explanation of the sense in which 
the word “contact" is used, ore liable to be misunderstood. 
Such expressions should not, therefore, be employed, unless a 
description of the i)articular kind of contact referred to is 
appended. 

10. The phenomena seen, by most observers, near the time of 
contact, in a moderately bright field of view, are of a complex 
character, and extend over considerable intervals of time. It 
is therefore necessary to direct the attention of the observers 
to some distinctive phases which all those, who have sufficient 
optical means, should certainly see unless prevented by clouds. 
Subject to the remarks a, b, r, dt the times to be recorded near 
the internal contacts arc as f bllonte 

At /niresf.^** The time of the last appearance of any well- 
xnorkdd and; persistent disoontinaity in the illumihatlon of the 
apparent limb of the near the point of contact." 

At “ The time of the first appearance of any well- 

marked smi p^iarettt discontinuity in the illumination of the 
apparent Ihn^ of the sun near the i oiut of contact," 

(0) The expresflton ^*ml*niarhcd and /rerw/r#*/ disem tinuity 
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in thfi ill&minfttlon of the apparent limb of the bun near the 
point of contact " is intended to guard observers against giving 
times for the contacts when there may be a impicioH only or 
some sli^t disturbance, laze, shadow, or interference pbeno* 
mena. It U a point of primary importance that all the ob^vers 
shall, as far as possible, ob&erve the oame kind of contact ; and 
it U therefore desirable that the times recorded for contacts 
should refer to some marked discontinuity in the illumination 
of the iAiu's Urob, alwut which there cannot he a doubt, and 
which may be supposed to be recognisable by all the 
observers, 

fi.) If a pure geometrical contact, contact geomtHrique sans ^ 
deformation/' is alone seei», this is the only time which can 
be ^ven for the contact ; but if haze, shadow, ligament, or 
black drop is seen, then the last time, when any marked 
discontinuity in the illumination of the sun’s limb near the 
point of contact is distinctly recoguisetl as indfpendtnt of mere 
atnmpkeric tremor^ is a time which should be recorded at 
ingress ; and the first time at which !^uch a marked discontinuity 
in the illumination is certain, a time whicli should be recorded 
at egress. But if the haze, shadow, ligament, or black drop is 
ever seen as dark, or nearly as dark, as the outer edge of the 
planet, the time of greatest blackness, when it is la.^t seen at 
Ingres'^, or first seen at egress, as dark or nearly as dark as 
the outer edge of the planet, is also to be mo>t carefully 
reccirded ; this phase appears to correspond most neaidy to 
n bat is given by some observers as “contact geometrique sans 
deformation," and probably differs but little from what most 
observers would call “ contact," if restricted to q single phase. 
Near the time of contact the attention of the observer bhcuUl 
be directed to the parts of the sun’s limb near die point of 
contact. The discontinuity of the illumination of the sun's 
limb neor the point of contact will be recognised by the contrast 
between the illumination at and on eoch aide of the point of 
contact. 

(r) At ingress the contact can aKo be regarded as the time 
“when light is about to glimmer all across the dark space 
betw'cen the cusps." For so long as the sunlight has not 

glimmered " across the dark space between the cusps, there 
must be 'Some wclbmarked and persistent discontinuity in the 
UJuminatian of the sun’s limb near the point of contact." In 
thU definition the attention of the observer is directed to the 
light of the cusps which is encroaching upon the “ dark space " 
between them, whilst in the dtfn.ition adopted in the>c iii'-lruc- 
tions his attention is directed to the disappeaiance uf the dark 
between the cusps vvliich is being encroached upon by the 
light uf the cusps. (Ireat care is, however, required when the 
contact is thus regarded, that the gllmmeiing of the light of the 
“aureole," “ peiiumluu," or “sunlight refracted through the 
atmosphere of Venu«," across the dark space between the cusps 
be not taken for the contact> The time thus recoidcd would be 
earlier than the contact required by about a minute of time. On 
the other Imnd, a time must not be given “ wdien sunlight is dis- 
tinctly recognised" between the limbs without any direct 
reference to the time when the dark space bttw^een the CU' ps was 
la.^t recognised. 

((/) The observer should clearly and distinctly indicate the 
times which, in his opinion, corresixiud most nearly to the con- 
tacts as defined above. But in cases where he has any doubt 
about the second of time which ought to be given, on account of 
the gradual obliteration and restoration uf the illuminaiion of 
the sun’s limb near the point of contact, or on account of any 
chani^e in the degree of darkness in the haze seen, he may give 
two times, with a clear intimation of his inability to say which 
of the two corresponds most nearly to the time of contact; and 
such ob ervations, if the limits of uncertainty ore confined 
within a few second-', will be amongst the most satUfaclory 
observations which can be made. Ihe observer must not be 
discouro^^ from giving the nearest second possible on account 
of the lingering character of the conmet. The in the 

oHguiar separation of the limbs of Venus and the sun is only 
A tenth of a second of arc in about two seconds of lime. It is 
with seconds of arc, and nut seconds uf time, that we are 
ultimately imnceimed ; and one tenth of a second of arc is a 
very small quantity to be meamred on the sun’s limb. In the 
Transit of 1874, when, however, the change in the angular 
separation was much slower than in 1882, many ob&ervers were 
diftoouiagedand dhappointed at the degree of accuracy attiun- 
able, and the observations ap^r to have suffered from a feeling 
on the part of thp observers mat such observations as they oould 


make were worthless. This feeling should be carefully guarded 
against. 

1 1. It is hoped that all the observers may be able to observe 
contacts as denned ; but should an observer see a ^ntact whldii 
in his opinion, does not agree with the definition, he must 
record the time of centact, and describe the nature of the contact 
observed, with drawings to illustrate his meaning. It is desirable 
that an observer should record the times at which any vety 
disHnetive phenomena are first or last seen near the contacts* 
But the multiplication cf unnecessary time records near the 
contacts is, in itself, a serious evil, and should be carefully 
guarded against ; and, more particul^ly, records of time corre- 
sponding to “ clear sunlight between the limbs of Venus and the 
Sun ” are to be avoided after ail touch, as sliown by some recog- 
nisable disturbance of the illumination of the sun’s limb near 
the point of contact, has ceased at In^ess between the limbs of 
Venus and the fun. When this touch has once ceased, all sub- 
sequent records of time, unless accompanied by direct measore- 
menU of the angular separation of the limbs at these times, 
afford no possible means of determining the angular separation 
of the centres of the sun and Venus. Such records ore, there- 
fore, of no direct value ; but unless great care is taken they may 
be accepled as referring to contacts, and may thus lead to most 
serious error. 

Attention to this point is more particularly necessary when 
olseivations of the contacts arc picked up through clouds. If, 
therefore, times are recorded at “ingress" for “dbtinct band of 
light between the edge of Venus and the sun’s limb" or “Venus 
well on the sun’s disc,” the ob&erver must most dhrinctly state 
whether this time record is intended to mean that the hose, 
.'•hadow, ligament, or black-drop was certainly seen within a few 
seconds, at most five, of the recorded time, or whether it is 
intended merely to state as an isolated fact that the contact wa.s 
over at the time recorded. 'I'imc records of the first class'are 
valuable, but those of the latter class are useless, and may be 
misleading. 

12. If the limbs of Venus at internal contact, as defined in 
10, fall within the sun’s disc, then the observer should give, as 
accurately as he is able, probably to seven or eight seconds, the 
time at which the limbs of Venus and those of the sun mentally 
completed would appear to touch. This observation must be a 
rough one ; but it is desirable in the case indicated to give it as 
a check upon the principal phase ob .erved, 

13. External contacts ^nould be observed. The value of 
ihe ex etiuil and ai)parent coriUas, which are referred to the 
“visible" or “apparent" limb of the sun, will greatly depend 
upon the extent to which uniformity in the instrumental equip- 
ments, and in the brightness of the fields of view, may iiave 
been secured. 

14. It is desirable that all observers who have double-image 
micrometers Oiould measure the cusps at egress, and the distances 
between tlie limbs of the sun and Venus after internal contact at 
mgre^s ; but the eye-pietcs should not be changed at iogrcAS 
until there is a broad band of sunlight between the limbs of 
Venus and the sun. If an observer feels perfectly confident in 
his ability to change the double -image micrometer for an or4i* 
nary eye- piece and to focus properly, after making cusp measures, 
before internal contact at ingre&«, then such an observer may 
venture to make cusp measures at ingress; but it Is most 
earnestly hoped that observers will not run any risk of losing 
the internal contact observations at ingress for the sake of these 
cusp measures. It is necessary, not only for the eye-pieces to 
be changed and the focus found, but that time should be allowed 
for the eye to accommodate itself to the new eye-piece l^forc 
the internal contact takes place, or satisfactory ob^ ervations of 
ittternal contact will not be made, 

. ,' 5 * recorded times should be those takeu 

directly from the chronometer or dock used. 

j6. The maker's name and number of the chronomettf or 
dock Used bhculd be given. 

^ ty. Ihe errors of the chronometers and docks should hA 
given for a few days before and after the transit, and a dear 
statement made of how these errors have been determined* 
Chronometers should be compared, whenever possible, ibeloris 
and after the tramit with some standard clock. 

18. The greatest care should be taken to insure the aMiM 
oftte entries of times from the clocks and dironomaterA iim 
in the contact observations, and nhusual care is req4^ in.lhe 
verification of the mintOes and the 
astronomical observations, if the seconds aie 
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tht nlntttes can be atipplied witb perfect certainty by calcula- 
tion ; bat in observations of a transit of Venus the contacts 
from apparent contact to the ** last appearance of any marked 
^'distiirbance of the illumination*^ may. in a moderately bright 
£cAd, extend over more than a minute of time ; and if any nds- 
conception of the kind of contact w^bich has l)een observed 
ihOuM possible from ambiguity in the description g^ven by 
the observeTi then a serious error may be introduced into the 
discussion of the results from the adoption of a wrong minute 
and wrong kind of contact for this ol^rvation. In the use of 
chronometers mistakes of h:\lf a minute have occasionally been 
made by taking the ** arrow end '* instead of the “ longer end ** 
of the seconds hand. 

In all cases, therefore, such precautions should be taken to 
verify the minutes and half-minutes that errors of entry can be 
asserted to be impossible. 

19. Approximate latitudes and longitudes of the station, and 
the authorities from which they ore derived, ?^hould in all cases 
be given, together with the local names of the station. 

20. The pohirion of the observer should be permanently 
marked, and, if possible, referred to three or more surrounding 
natural objects, as mountains, so that the position can be 
recovered if the mark should be accidentally destroyed. 

21. In cases where the errors of the chronometers or clocks 
and the geographical iwsition of the observers are independently 
determined, the observations upon which these determinations 
rest should be given. 

22. The descriptions of the contacts which con*espond to the 
time records should be written out by each observer, and entered 
in an indelible form, before any discussion or comparison of the 
observatio ns with those made by any other observer has been 
made. On no account is a written figure to be altered. On no 
account is a new figure to be WTittcn Ujxin an old one. Any 
correction is to be written on another line, and attested by the 
signature of the observer. 

23. Copies of these observations, authenticated by the signa- 
ture of the observer, with the necessary materials for the deter- 
minatioa of dock -errors, longitudes, and latitudes, should be 
forwarded by the next or following mail to the Committee at the 
Royal Society, Burlington House, London. In the case of the 
Government expeditions, the original documents must be placed 
in the bands of the official in charge of the Treaniry chest at the 
station, by whom the originals will be retained until ’the Com- 
mittee have acknowledged the receipt of the copies and forwarded 
instructions for the despatcli of the originals. 

24. Practice with the artificial models of the transit will he 
uscfttl to observers as a preparation for the slowne <s with which 
changes in the appearances piesented near the internal contacts 
take place. But the exact phases presented in the real transit 
cannot at present be reproduced in the models, and, unless care 
i$ taken, model practice may do more harm than good in leading 
observers to expect a definite succession of phenomena near the 
internal contacts w’hich they may be unable to recognise in the 
^ual transit. The complicated phenomena presented near the 
internal contacts are, no doubt, chiefly due to diffractional irra- 
diation ; but in the case of the modclB we have the sun and 
Venus bounded by hard edges. The diffraction phenomena 
beyond the geometrical boundary of the artificial sun, and the 
interference phenomena between the limbs of the sun and Venus, 
arc ooiUinuatiy changing as the disc, which represents Venus, 
Mproaches nearer and nearer the hard edge w hich represent 
the geometrical boundai^ of the 'feun’s disc, These conditions ! 
Introduce ^ complications into tlie phenomena seen w’ith the 
model which have nothing exactly corresponding to them in the 
resa transit ; whilst, on the other hand, the presence of the 
Wtial illumination of the atmosphere of Venus introduces 
diffictilUes in the observation of the real transit which have 
nothing exactly corresponding to them in the models in ordinary 
use. 


A rOmC WEIQMTS * 

CRV^IN mrs after the publication of the first volume 
of Dalton's “ New System of Chemical Philosophy/ 
ftOd tberofore at a time when the data from which atomic 
weight! ootild he deduced were few and inaccume^ prout 

n. of Cbemiser 
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promulgated the hypothesis that the atomic weights of 
all the elements arc multiples of that of hydrogen. 

This h^othesis was soon shown to be without founda- 
tion in fact; but in the modified form given to it by 
Dumas — viz. the atomic weights of all the elements are 
whole, half, or quarter multiples of that of hydrogen — it 
found very considerable acceptance among chemists, 
although it was strongly opposed by many. 

In i860 Stas publishea the results of very carefully- 
made determinations of the atomic weights of nitrogen, 
chlorine, sulphur, potassium, sodium, lead, and silver. 
Stas concluded from these results that Prout*s hypothesis 
is purely imaginary ; that each elementary substance is a 
distinct entity, anci exhibits no simple mass relations with 
other elements. 

Marignac criticised the numbers obtained by Stas, 
objecting that unless an atomic weight is determined by 
wholly different series of experiments it cannot be 
accepted as final, and making the somewhat astonishing 
statement that possibly the composition of a given com- 
pound is not altogether invariable. The reply of Stas 
appeared in the form of his famous "Nouvellesrecherchcs 
sur les lois dcs proportions chimiques, sur les poids 
atomiques ct leur rapports mutucls,*’ w^herein the fixity of 
composition of many compounds was firmly established, 
and numbers were deduced, from widely different and 
most carefully conducted series of experiments, for the 
atomic weights of silver, iodine, bromine, chlorine, sulphur, 
nitrogen, lithium, potassium, sodium, and lead, which 
numbers appeared finally to negative the hypotnesis of 
Trout, even in the form given to it by Dumas. 

The experimental work of Stas has been accepted as 
unimpeachable by every chemist. The ‘*Nouvelles re- 
eberenes** is a classical work. Bui in 1878 Dumas 
showed that pure silver, prepared by the method adopted 
by Stas, gave up weighable quantities of oxygen when 
heated in vacuo. The numbers given by Stas as the 
atomic weights of the elements enumerated above may 
therefore not represent the true atomic weights of these 
elements. The importance of the discovery made by' 
Dumas is emphasised when we know that the atomic 
weight of silver is a fundamental number, on which most 
of the other atomic weights determined by Stas depend. 

In 1872, Crookes communicated to the Royal Society 
the results of an extremely careful determination of the 
atomic weight of thallium ; the mean number obtained, 
203*642, was regarded by Crookes as strongly against 
ProuTs hypothesis. 

Recent work, physical as well as chemical, has again 
caused attention to be turned to the hypothesis wmich 
would regard the elements as forms of one kind of matter. 

The necessity for a revision of many atomic weights 
has impressed itself on chemists; and several very careful 
revisions, notably that of the atomic weight of antimony 
by Cooke, and of aluminium by Mallet, have recently 
been made. But in addition to these new data there 
exist many determinations, which, if properly collected 
and digested, would be of much importance. Prof. 
Clarke has done this most admirable service to science. 

“Atomic Weight Determinations; a Digest of Inves- 
tigations published since 1814/ by Prof. G. T. Becker, 
has already appeared as Tart iv. of the Smithsonian 
Constants of Nature] Prof. Recalculation com- 

pletes the Digests together these form a contribution to 
chemical science of the first importance. 

The ratio between the atomic weights of oxygen and 
hydrogen is that first discussed. Each series of experi- 
ments is considered separately ; the mean value is found 
and the probable error of this mean is assigned by the 
method or least squares. Those elements, the atomic 
weights of which have been most carefully determined, 
vi*. silver, chlorine, bromine, iodine, potassium, sodium, 
and sulphur, are next considered. 

The discussion of atomic weights involves many chexni- 
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cal considerations ; more or less weight must be given to 
different results on other than purely mathematical 
grounds ; hence identical final results would not always 
be arrived at by different calculators starting from the 
same experimental data. Inasmuch as “the atomic 
weight of each element involves the probable error of all 
the other elements to which it is directly or indirectly 
referred/* it may happen that the probable error attach- 
ing to an atomic weight determination is large, although 
the expcTimectal data are extremely accurate. Thus, 
Crookes, by very accurate experiments, found the atomic 
weight of thallium to be 203*642 ; but this number sup- 
poses that NO3 “» 61*889 > value to be now assigned 
to the atomic weight of thallium depends on the accu- 
racy with which the atomic weights of oxygen and nitrogen 
have been determined. The work of Crookes simply 
fixes, with great accuracy, the ratio between the equiva- 
lents of T1 and NO3. 

The most probable value for the atomic weight of 
oxygen is found to be 15 9633 (H 1), with a probable 
■error of ±'0035 ; any error which there may be in this 
determination is involved in the determinations of the 
atomic weights of most of those elements which come 
after oxygen. When the atomic weight is large, the error 
thus introduced may be considerable : thus if 15*9633 
Ur » 238*482, but if O •-« 1 6*00 Ur — 239*03 ; difference 
« 0*548. 

Some of the weighings involved in the calculations have 
been reduced to absolute standards, others are only un- 
eorrected weighings in air ; hence an error is sometimes 
introduced which cannot be eliminated. 

The discovery of Dumas that silver prepared by the 
method of Stas, occludes weighabie quantities of oxygen, 
has been already referred to ; in four experiments Dumas 
found that i kilogram of silver occluded 82, 226, 140, and 
249 milligrams of oxygen respectively ; the largest of 
these numbers is taken by Prof. Clarke as “ Dumas* 
correction.** The effect of appl>ing this correction is 
generally very slightly to lower the value of the atomic 
weight i the following table exhibits this effect in a few 
.instances ; — 


IlncOirectcd. Corrected. DtfTeretice. 

.'Silver 107*923 ... 107*896 -*027 

•Uhlorine ... 35*451 ... 35*47^* - +'^^7 

liroadue ... 79751 ... 79’97S ... +*027 

dodme 126848 ... 126*875 +’027 

Potassium ... 39*109 ... 39*083 ... -*026 

Sodium ... 23*051 .. 23*024 ... - *027 


In the append i.x is given a table containing the mean 
atomic weights (with probable errors attiched) for all the 
elements, calculated from the most trustworthy data. It 
is shown that twenty-five out of the sixty-six elements 
considered have atomic weights the values of which differ 
by less than one-tenth of a unit from whole numbers, 
(H ■» r) but many of those numbers which differ by more 
than this fraction involve any error which there may be 
in the determination of the value of the atomic weight of 
oxjgcn, multiplied many times. If the possible error in 
the value for oxygen be transferred to that for hydrogen, 
r>. of O =• 16, then it is shown that forty-four out of the 
aixty-six elements have atomic weights differing by less 
than one- tenth of a unit from whole numbers. Of these 
forty-four elements, twenty-six show plus, and thirteen 
minus variations from tvhole numbers. Those which 
exhibit minus variations are discussed in detail; the 
values for the atomic weights of seven of these have not 
been determined with anv great accuracy ; silver alone 
tnis a value which carries ^‘very much weight against the 
hypothesis of Prout/* Cf those elements, twenty-six in 
«umben the atomic weigi.ts of which exhibit plus varia- 
tions (less than 0*1) from whole numbers, three— viz. 
Nb, Yt, and Ur—have values which have, been very in- 
accurately determined ; seven involve ‘‘ Dumas’ correc- 
tion/* the application of which will bring the values 


nearer whole numbers (Al, As, Ba, Cd, Li, P, and Na)* 
Special sources of possible error are indicated in the dis- 
cu;ision of the atomic weights of Al, Ca, F. Five, ot the 
twenty-six elements, have atomic weights the v^ues Of 
which involve errors due to the possible occlusion of 
hydrogen by the metals when reduced from their com- 
pounds (Co, Fe, Ir, Ni, and W). In many other cas6$ 
the variations from whole numbers are extremely smalt, 
t.e. much less than one -tenth of a unit. "In short in the 
majority of instances the errors may be diminished by 
corrections which are in all probability needed> and 
which we can easily point out.** 

Twenty-six elements have atomic weights the values of 
w'hich vary more than one-tenth of a unit from whole 
numbers ; of these twenty-si.x, three — viz. Cl, Rb, and Sr 
have values nearly half multiples of that of hydrogen ; 
the atomic weights of nine— viz. Sr, Au, In, La, Rh, Ru, 
Si, Te, and Zr — have been very imperfectly determined ; 
the atomic wxights of Sb, Ce, He, Yt, Pt, and Hg are 
discussed, and it is shown that the atomic weights of 
these elements ma/ come within Front's hypothesis ; no 
criticism is offered on the atomic weights of Cr (52*129 ± 
*025), Cu (63*318 ± *011), Mo (95747 ± ’051), and V 
(51*373 ± ‘024). 

The value to be assigned to iodine (126*848 ± *022) 
depends on that for silver; at present iodine stands as an 
important exception to Prout’ s rule. Potassium presents 
a serious objection ; but if “ Dumas' correction** is ap- 
plied K becomes 39’o83 [O « 16]. Clarke concludes by 
saying that although he began his examination of atomic 
weights strongly prejudiced against Prout' s hypothesis, 
the facts have obliged him to give it “ a very respectful 
consideration.’* “ AU chemists must at least admit that 
the strife over it is not yet ended, and that its opponents 
cannot thus far claim a perfect victory.” 

The recalculation of atomic weights shows clearly to 
the chemist wbal experimental work ought now to be 
undertaken ; revisions of the atomic weights of tellurium, 
silicon, boron, mercury, chromium, manganese, uranium, 
and gold are urgently called for. The “ periodic law ” 
requires that the atomic weight of tellurium should be 
smaller than that of iodine ; although the mean number 
recently obtained by Wills is greater than 1 27, yet this 
number cannot be accepted as final. Several results 
brought out by Clarke have an important bearing on the 
“periodic law.” In most of the tables of dements 
arranged in accordance w*ith the law', didymium is placed 
before cerium and lanthanum ; CUrkc however shows 
that Di == i44'573 (± ; Ce — I40'424 (± *017) ; and 

La =* 138*526 (± *03). Brauner, in his paper recently 
published in Chem, Soc. Journal finds Di 146*18 (mean 
of three results}, and La « 139*58 (mean of two resets). 
We may therefore conclude that La<Ce<Di. These 
elements then come in series 8; lanthanum in group HI, 
giving the characteristic oxide La^jO^, cerium in group IV. 
giving the oxide CegO^, and didymium in group V. with 
the oxide which oxide has been lately prepared 

and examined by Brauner {Chem, Soc, JnL Trans,^ 

p. 68). 

Prof. Clarke’s work may be token as a type of what i«l 
now so much wanted in chemistry ; a careful collection 
and digestion of masses of facts. We seem to be fo*** 
getting that chemistry is a science, riot a coliectiori ^ 
Facts. Every week adds fresh material to the heap; the 
science is in danger of being crushed beneath the load of 
details. M. M. PattiSON Muir 


FIRE RISKS FROM ELECTRIC LIGHTING ; 

A VERY strong and influential committee wras toeoni^ 
formed by the Society of Electricians to drasr ^ R 
aeries of rules and regulations not only for 
and instruction of those who. have electric lighting 
ratus installed on their premises, but for the mluciioi ^ 
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a minimum of those risks of fire which are inherent to 
Cveiy 93^tem of artihcial illumination. They point out 
that the chief dangers of every new application of elec- 
tricity arise mainly from ignorance ana inexperience on 
thwart of those who supply and tit up the requisite plant. 

The difficulties that beset the electrical engineer are 
chiefly internal and invisiblci and they nan only be effec- 
tually guarded against by ‘‘testing** or probing with 
electric currents. They depend chiefly on leakage, undue 
resistance in the conductor, and bad joints, which lead to 
waste of energy and the production of heal. These 
defects can only be detected by measuring, by means of 
special apparatus, the currents that are either ordinarily 
or for the purpose of testing, passed through the circuit. 
Bare or exposed conductors should always be within 
visual inspection, since the accidental falling on to, or the 
thoughtless phtcing of other conducting bodies upon such 
conductors might lead to “ short circuiting^’ or the sudden 
generation of beat due to a powerful current of electricity 
in conductors too small to carry it. 

The Committee point out that it cannot be too strongly 
urged that amongst the chief enemies to be guarded 
against are the presence of moisture and the use of 
"earth ” as part of the circuit, Moisture leads to loss of 
current and to the destruction of the conductor by electro- 
lytic corrosion, and the injudicious use of “earth” as a 
part of the circuit tends to magnify every other source of 
difficulty and danger. 

The chief element of safety is the employment of skilled 
and experienced electricians to supervise the work. 

The rules deal with the installation of the dynanio- 
tnachine, the fixture of the wires, the character of the 
lamps to bfe used, and the danger that accrues to the 
person. 

To secure persons from danger inside buildings, it is 
essential so to arrange the conductors and fittings, that 
no one can be exposed to the shocks of alternating cur- 
rents exceeding 60 volts ; and that there should never be 
a difference of potential of more than 2cx3 volts between 
any two points in the same room. 

If the difference of potential within any house exceeds 
200 volts, whether the source of electricity be external or 
Internal, the house should be provided outside with a 
“switch," so arranged that the supply of electricity can 
be at once cut off. 

The rules are very valuable, and should be obtained by 
all those who are contemplating the use of the electric 
light. 


P/^OF. HAECKEL IN CEYLON^ 

II. 

I N the July number of Deutsche Prof 

Haeckel gives a further account of his stay in Ceylon, 
a stay which his ardent enthusiasm and unwearied in- 
dustry cannot fail to have made fruitful in results to the 
scientific world. The present series of papers being 
Utteoded for magazine readers in general, is, as might 
expected, altogether popular in tone. The Prafes8or*s 
weseanffies and discoveries in support of the theory of 
£vidation. are only implied, not described in detail. 
His letter is written from the point of view of an intelligent 
and cultivated traveller, luliy alive to the novelty and 
l»fity of the scenes in which he found himself, and of a 
joatnratist anxious to make the most of his very limited 
time to became familiar with the fauna and flora of that 
lovely island which Buddhist poets gracefully apostro- 
f^se a$ ^*a pearl on the brow ot India." The energetic 
PiefeOsor was evidently a suWeet of much wond^ to the 
lasupiiid Att^-lndians and lazy Singh^e/ as, in his 
wb&e ihM»i ittit atkd “Sola *' hat, he braved the mid-day 
tun and even oceftwonaUy the tropical rains, besides 
totting at ooi^t the bites of countless leechhs and the 

' ' Coadmitd from 951^ 


stings of mosquitoes and scorpions, and prosecuted his 
researches from morning till night It is, however, to 
this constant bodily exercise and to his invariably tem- 
perate diet, that Prof. Haeckel ascribes his perfect health 
while on the island \ but it is doubtful whether, as the 
body became enervated by the climate, such habits could 
be long sustained. 

The first, and one of the most delightful excursions 
made by Prof, Haeckel in Ceylon, consisted in a visit to 
a Singhalese village called Kaduwelia, situated on the left 
(southern) bank of the Kalany, about ten miles from 
Colombo. The party from Whist Bungalow, joined by 
their fellow countrymen. residing at the neighbouring £lie 
House (formerly the residence of Sir J. Emerson Tenncnt) 
drove to the appointed place in the little one-horse 
carriages universal in Ceylon, which are drawn by 
brisk Burmese ponies, whose speed is superior to their 
staying powers, ten miles being quite sufficient to tire 
them out. Horses are rarely used in Ceylon, except in 
spring carriages, and are almost all imported from the 
Indian mainland, or from Australia; European horses 
cannot survive the climate. Bullocks may be said to be 
the only animals of druught or burden, and Prof. Haeckel 
mentions the long string of bullock carts, some single, 
some double, which are constantly met on the road ; “ the 
bullocks ail Wong to the class of the Zebu or humped 
oxen of India {Bos vtdicus\ but there are many varieties ; 
one of the smaller kinds is very swift and agile.” * 

Prof. Haeckel notes as among the most beautiful effects 
of the Ceylonese lowlands through which the road to 
Kaduwelia lies, the middle place which they occupy 
between garden and forest, between cultivated and un- 
cultivated nature.” Surrounded by majestic trees, all 
overhunjp^ and overgrown with creepers and climbers, one 
might often imagine oneself in the midst of the wildest 
forest ; but a little hut almost hidden beneath a bread- 
fruit tree, a dog or a pig issuing from the brushwood, 
children playing hide and seek behind the caladium 
leaves, serve to remind us that we are in fact in a Cey- 
lonese garden. The real forest, on the other hand, whi^ 
is closely adjacent, with its manifold juxtaposition of 
every variety of tropical trees, with its orchids, cloves, 
lilies, malvaceic, and other lovely flowering plants, shows 
all the variety and apparent design of a costly pleasure 
garden. This singular mixture of nature and culture is 
visible also in the human accessories of these forest- 
gardens; for so great is the simplicity of the dwellings 
and the clothing of the Singhalese inhabiting them, that 
altiiough the descendants of an old and cultivated race, 
there is little in their appearance to distinguish them 
from mere savages.” Arrived at Kaduwelia, after a halt 
and refreshment at the Rest-house (the government sub- 
stitute for hotels, which are altogether warning in Ceylon 
except in the chief towns), Prof. Haeckel made his first 
attempt to penetrate an Indian jungle, with what success 
his own words must tell: “The jungle is not, properly 
speaking, ‘ primeval forest,’ forest, that is, untrodden by 
the foot of man (such are in Ceylon of small extent and 
rare occurrence) ; but it corresponds to our idea of such 
a forest in that it consists of a dense and impenetrable 
mass of mighty trees of all kinds, which have sprung 
up without regularity or any interference from man, 
and are surrounded add overgrown by a wilderness of 
creeping and dimbia^ plants, of fbrns, orchids, and 
other parasites, the interstices being so completely 
filled up with a motley mass of smaller weeds that 
it is quite impossible to disentangle the coil of ten- 
drils so as to distinguish one spiccies from the other. 
My first attempt to penetrate such a jungle ^ this was 
sufficient to convinoe^ me of the impossibility tof the 
undertaking except with the aid of axe and fire. A hard 
hour*s work brought me only a few stops into the thicket 
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feind then I was obliged to acknowledge myself van- 
quished and make good a retreat, stung by mosquitoes, 
bitten by ants, with torn clothes, and arms and legs 
bleeding from the thorns and prickles with which the 
climbing palm {Caiamus\ the climbing Hibiscus, the 
Euphorbia, and a multitude of other jungle plants repulse 
every attack made on their impenetrable labyrinth. But 
the attempt had not been made altogether in vain, for it 
enabled me to gain a very fair idea of the jungle as a 
whole, more especially of the magnificence of its trees 
and creepers, besides introducing me to many separate 
varieties of animal and vegetable life, which were of the 
highest interest ; here 1 saw the magnificent Gloriosa 
superbc^y the poisonous climbing lily of Ceylon, with its 
red and amber flowers : the prickly Hibiscus radtaiusy 
with large cup-shaped brim^tonc-coioured floA-ers, deepen- 
ing to violet in the hollo w' ; while round them fluttered 
gigantic black butterflies with blood-red spots on their 
tad-shaped wings, and chafers and dragon-flies flew past 
with a metallic gleam. But my delight reached its 
height when on this, my first attempt to penetrate a 
juugle in Ceylon, 1 came across the two most character- 
istic of its inhabitants from among the higher class of 
animals — parrots and apes. A flock of green parrots 
flew screeching from a lofty tree, as they became aware 
of the gun in my hand, and at the sai>ic moment a herd 
of great black apes sprang with a growling cry into the 
thicket. 1 did not succeed in getting a shot at either 
one or the other ; they appeared to be too familiar with 
the look of a gun. I was consoled, however, by securing 
with my first shot a colossal lizard or iguana six feet long, 
of a kind held in much awe by the superstitious natives 
{Hydrosaurus salvaior).' The huge crocodrie-like beast 
was sunning himself on the edge of a water-tank, and 
the shot hit him so precisely on the head as to kill him 
at once ; had it struck any less vital part he would 
probably have dived into the water and disappeared; 
when seized, the iguana has the power of hitting so sharp 
a blow with its scaly tail as to cause a severe wound and 
even sometimes a broken limb.'* 

We regret that want of space forbids us to quote entire 
Prof Haeckel's account of a Buddhist temple built on the 
wooded heights above Kaduwella, and the scene of con- 
stant pilgrimages. It was constructed originally out of a 
natural grotto, the back part of the temple being com- 
posed of the bare rock, from which also is hewn the 
colossal figure of Buddha, which is invariable in all 
Buddhist temples. Almost as invariable is the adjoining 
Dagoba, a bell -shaped dome without any opening, con- 
taining a relic of Gotama. The size of the dagobas varies 
from that of a large church bell to the .circumference of 
the dome of St. Peter's at Rome. Near the Dagoba is 
generally to be seen a large Bo-Ga, or sacred fig-tree 
{Ficus reli^osa). 

“These 'Buddha-trees* with their venerable stems, 
fantastic roots, and colossal crown of foliage form a pro- 
minent feature in the picturesque surroundings of the 
temples ; their leave is, which are heart-shaped, with long 
stalks, quiver like our aspens." 

The description given by Prof. Haeckel of the Royal 
Botanic Garden at Peradenia will be read with interest 
by all who value the efforts, whether of governments or 
of individuals, to encourage scientific knowledge bv placing 
the means of gaining it within the reach of all. This 
admirable institution was founded sixty years ago on the 
aite of as ancient royal residence, and placed under the 
direction of Dr. Gardner. His successor, Dr. Thwaites, 
the lemed compiler of the first “Flora Ceylanica," 
laboured for thirty years to render the garden worthy of 
its extraordinary advantages of position and climate. On 
his retirement a few years ago, Dr. Henry Trimen was 
appointed direotoTi and from him Prof. Hatfsckel received 
a pressing invitation, which all that he had heard and 
read of Peradenia ur^ him to accept 


Peradenia is now connected with Kaad]|^, the original 
capital of Ceylon, by a railway, the first in the island. 
Prof. Haeckel notes by the way that railway travelling 
affords the greatest delight to the natives, many of whom 
make the journey up and down daily for the mere pleasure 
of the ride I It is the only indulgence on which they are 
willing to spend their money, and fortunately the line is a 
cheap one. The journey is of between four and five 
hours’ duration, and the first half of it lies through low 
lands covered with swampy jungle, alternating with rice 
fields and swamp meadows. After that, the line begins 
to ascend, and a constant succession of beautiful moun- 
tain landscapes unfold thenselves to the view. One of 
the most magnificent of these is afforded to the traveller 
at the point called the “ Sensation Rock." “ Here the 
line, after passing through several tunnels, runs under 
projecting cliffs at the edge of a precipice with a sheer 
descent of 1200 to 1400 feet. Roaring waterfalls from 
the rocky heights on the left are spanned by railway 
bridges, and, dashing downwards, are dissolved into spray 
before they reach the foot of the piecipicc ; the sunshine 
striking them forms them into glittering rainbows. The 
green valley lying far below our feet is covered partly with 
jungle, partly with cultivated land scattered over with 
huts, gardens, anti rice-fields, arranged in terraces. 
Towering above all other trees, rise the giant stems of 
the majestic Tahpat pahn, queen of all the palms of 
Ceylon (GvjjV/fz umbnuuliferd). Its perfectly straight 
white stem resembles a slender marble pillar, and often 
exceeds 100 feet in height. Each of the fan-shaped 
leaves which form its stately crown covers a half-circle 
sixteen feet in diameter ; they, like every other part of 
the tree, are turned to manifold uses, being especially 
employed for thatching; they formerly provided the 
Singhalese with a substitute for paper, and are still 
used in that c.apacity. The old Puskola manuscripts of 
the Buddhist monasteries are all written with an iron 
style upon this “ola” paper, narrow strips of talipat 
leaves boiled and dried in the sun. The stately talipat 
palm blooms but once, usually between the fiftieth and 
eightieth year of its life ; the pyramidal clusters of 
flowers crowning the summit of the palm, reach the 
length of thirty to forty feet, and are formed of millions 
of small yellow- white blossoms ; when the seed-vessels 
ripeii, the tree dies. By a fortunate chance it happened 
that an unusual number of talipat palms were in flower 
during my stay; I counted more than sixty between 
Rambukhana and Kadugannawa, and more than a hun- 
dred during the whole railway journey. Excursions were 
made from Colombo to witness the rare and beautiful 
sight.” 

The following extract gives Prof. Haeckel's first im- 
pression of the Botanic Garden of Peradenia 

" The entrance to the Garden is through a noWe avenue 
of india-rubber trees {Ficus flastica). The milky ssqi of 
this tree thickens into caoutchouc. Young plants of it are 
cultivated in heated rooms of our cold north, for the sake 
of the decorative beauty of their oval sap-green leaves : 
but while with us india-rubber plants of six or eight le«t 
high, are esteemed a wonder, here in their native land 
they take rank with the noblest of forest trees, and would 
rival our oaks in size and strength. A huge crown of 
many thousand leaves proceeding uom horizontal braiich^s 
40 to so feet long, covers the superficial area of a stately 
palace, and from the base of its powerful Stem rises a net- 
work of roots, often between 100 feet and 200 fbet m 
diameter, more than the height of the tree itself, 
marvellous mass of roots rises on all sides and 
round the tree in such a manner, thkt the natives Mve 
given it the name of the ** sqake-tree/' ' 

“ Scarcely had I recovered from my astonishmen^tth^ 

* **like»Euiketinirildreit^ , 

* (HoodU Poem of , 


' '' mature ' ' %n 


wondfirful avtnue of snake trees, when my attention was 
arrested by a noble group of palms, including nearly all 
those indi^nous to the aland, and a number of foreign 
rcptOientactm of this noblest of tropical trees ; all 
festooned with masses of flowering creepers, and adorned 
with gracefttl ferns growing at their base. Another 
similar, but laiger and more beautiful group of palms 
stands at the further end of the avenue. Here the path 
divides and leads on the left to a little eminence, on 
which the director’s bungalow stands. This charming 
residence is, like most of the vilias of Ceylon, a low one- 
storied building, surrounded by a verandah, the projecting 
roof of which is supported by a row of white pillars.” 

. . . The villa stands on the highest point of the garden, 
which covers an area of 150 acres, and overlooks the 
noble Mahawelli River, which encircles it on three sides. 
Its position and climate are unusually favourable for the 
cultivation of all the wonders of the Ceylon flora, 

“ In four days spent in Peradenia,” says Prof, Haeckel, 

I learnt more of the life and nature of the vegetable 
world than I should have acquired by as many months of 
close botanical study at home. I can never be grateful 
enough to my good friend Dr. Trimen for his hospitality 
and the rich stores of learning which he placed at my 
service ; the days spent in his bungalow were among the 
most fruitful of my life. 

“ Another English botanist, Dr, Marshall Ward, was at 
Peradenia at the same time as myself ; he had pursued 
his studies for the most part in Germany, and bore the 
official title of * Royal Cryptogamist.’ He had been 
sent here two years previously by the English govern* 
ment to study the coffee leaf disease which for many 
years has raged with incensing violence in the coffee- 
plantations of Ceylon^ and has in great measure destroyed 
this valuable source of revenue to the island. Dr, Ward 
made many valuable observations and experiments on 
the natural history of the microscopic fungus, which 
contains the germ of the disease ; but unfortunately 
he did not succeed in discovering any radical remedy 
for it. Instead, therefore, of receiving the gratitude 
due to him for his assiduous labours, he found him- 
self violently taken to task by the press, and especially 
by the coffee planters. As if the hundreds of European 
naturalists engaged at the present time in investigat- 
ing the nature and causes of similar plant epidemics 
should all be expected to discover a remedy for the disease 
they are studying ! That this is seldom successfully done 
is a well establisned fact, and no axiom is more devoid of 
truth than that current in what are called ' cultivated 
circles,’ that ' every disease has its cure.* 

It would lead me too far, and would weary my 
readers to no purpose were I to attempt a mere verbal 
description of the botanical paradise of Peradenia; even 
the drawings and water-colour sketches which I there 
made give a very inadequate idea of its beauties. 
Unlike most of our botanic gardens in Europe, the 
plants are not disposed in stiffly laid out beds, but are 
arranged with a regard to aasthetic effect, as well as to 
scientific classification. The principal groups of trees 
arid the plants of l4;indred families are gracefully divided 
by sniooth lawns of turf, and good paths lead from one to 
the other. In a more retired part of the park are the less 
attractive and more useful growths of both hemispheres, 
the seeds, fruit, and shooU of which are distributed 
among the gardeners and growers of the island. In this 
way the garden has been for many years of great practical 
utlUty as a centre of experiments and a garden of 
acdiiWisatioci.'' 

Wh most conclude our extracts with a soggestienfrom 
Prof. Haeckel which seems worthy of notice, tie says : 

^ Tbe abgularly favourable dimatk and tdnographical 
Qt the Garden of Peradenia woUla seem to fit 
It for a wider Mpbert scientific usualness as a botanic 
the eame way that xoological students are 


now provided with invaluable means of assistance in the 
prosecution of their studies by the establishment of xoo* 
logical stations on the sea-coast (at Naples, Roscofl^ 
Brighton, Trieste, &c.) might young botanists in such a 
botanic station as Peradenia learn and accomplish as 
much in one year as they would in ten years under less 
favourable circumstances. Hitherto the tropical zone, 
the richest of all in materials for study, contains no such 
institution. If the English Government would establish 
and maintain a botanic station at Peradenia and a zoo- 
logical station at GaJJe, she would add an important item 
to the services bestowed on science by her Chalhnger 
Expedition and other similar scientific undertakings ; and 
she would once more put to shame those States^of Conti- 
nental Europe who can find no more useful or beneficial 
way of spending their money than in the manufacture of 
breech-loaders and cannon.” 


KCENIG^S EXPERIMENTS IN ACOUSTICS^ 

n. 

I N a preceding article it was recounted how Koenig has 
applied the principle of the wave-siren to prove by 
direct experiment the influence which phase has upon the 
uality of a sound. The view taken by Koenig that this 
iffcrence may be completely explained by observing the 
difference in the form of the resultant waves was also 
briefly set forth. Two large diagrams were given which 
illustrated the matter very completely. A set of odd 
members only was taken from a harmonic series in which 
the amplitudes decreased in inverse ratio to the order of 
the harmonic; the series having for the ratios of its fre- 
quencies the numbers i : 3 : 5 : 7 : 9, with the respective 
amplitudes i : i : i : ^ : 4. These were compounded 
together, firstly without any difference of phase, and 
secondly with a difference of phase of J the wave-length. 
The resultant in one case showed well-rounded sinuosi- 
ties, and in the other angular zigzags. In the first case 
the whole of the components had at their origin zero 
amplitudes, in the second they all, Jit the origin, had their 
individual amplitudes at maximum values. Koenig found 
the result, when the curves were actually tried upon his 
wave-siren, to be that though the constituent tones in the 
two cases were identical in pitch and amplitude the 
i*C5ultant sound from the zig-zag curve was harsh and 
strident compared with that produced by the rounded 
sinuosities ; thus clearly proving an influence due to 
difference of phase only. 

We give in Fig. 4 the resultant curves found by Koenig 
in four typical instances. The first line of curves («) 
shows the resultants of a set of ten partial tones with 
regularly diminishing amplitudes, as compounded to- 
gether, first with 710 difference of phase, then with differ- 
ences of 4, and | respectively. I'he rounds corresponding 
to these combinations were found to be loudest and most 
forcible for difference of phase “J, and to be least 
forcible for J, the phases of oand 4 having intermediate 
intensity. 

Fig. 4 {b) illustrates the combination first mentioned 
above, for which the differences of phase ^ and J produced 
a strident tone as compared with o and which agreed 
in giving a smoother resultant soUnd. 

fn Fig. 4 {c)f TVhich represents a series of harmonic 
tones with amplitudes whose successive values diminish 
each time by i, the results agreed in general with those 
obtained firom the same series when the amplitudes dimi- 
nished less suddenly, the phases i and } corresponding 
respectively to the maximam and minimum of intensity. 

In Fig. 4 (d)f where again we deal with a series of odd 
harmonics only, there is a harsher and louder sound for 
4/= J and tnftn for /fao and i 
In order to carry out these researches more fully, 
Koenig has constructed a very large and complete appa* 

’ Cx>ntkue<l from p. aoS. 
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r4tus on the principle of the wave-siren. Its mode of 
operatioD will be best understood by reference to Fig. 
5. taken by Dr. Kcentg's permission from his work| 
** Quelques Experiences d'Acoustique/' Upon a strong 
i>tage about 4 feet high is mounted a series of 16 brass 
diskSf cut at their edges into sinusoidal wave-forms^ all 
fixed upon a common axis, and capable of being rotated 
by a band and treadle. The wave-forms cut against the 
contours of these 16 disks represent a harmonic series of 
16 members of decreasing amplitude, there being just 16 
times as many sinuosities on the largest as on the smallest 
disk^ Against the edge of each of these wave-disks wind 
can'bo blown by a special mouth- piece in the form of a 
horizontaliy-placcd slit connected by a tube to a powerful 
wind-chest mounted upon the stand of the instrument. 
We have, in fact, here sixtetn simple wave* sirens of dif- 
ferent pitch all combined together in such a manner that 
any one of them can be used separately. When the axis 
is rotated the wave-disks pass in front of the slits through 
which the wind is blown, and throw the issuing streams 
of air into vibration. Each wave-disk thus sets up a 
perfectly simple tone. We have therefore provided in 
this instrument a fundamental sound with its fifteen upper 
partial tones. It is clear that any desired combination 


Can be made by opening the appropriate atops d0 tbe 
wind chest. In order to vary at will the phase in wbic 4 )i 
these elementary tones are combined, a very inj^enioua 
arrangement is adopted. The brass tubes which ter- 
minate in the fifteen mouth-pieces are ccmnected by 
flexible caoutchouc pipes to the wind* chest. The mouth- 
piece tubes are mounted upon a plate in such a way that 
they can slide up and dowm in curved slots concentric 
with the disks. Fly the aid of templates cut out in comb- 
fashion, and screwed to a lever handle, the mouth-pieccs, 
or any set of them, can be displaced at will ; thereby 
introducing any required difference of phase. Fig. 6 
shows the way in which the fifteen mouth-piece slits are 
arranged with respect to the wave- disks ; there being two 
series along two different radii, eight corresponding to 
the even members of the series, and seven to the odd 
members. They are set with the slits each opposite a 
summit or crest of its w'ave-disk, so that all the slots are 
closed simultaneously. This in Koenig^s nomenclature 
corresponds to a phase of | ; the minimum condensations 
of all the individual air-waves occurring simultaneously. 

Suppose now it is desired to change the phase in which 
the waves are compounded, and to make all the maximnm 
condensations occur simultaneously (/>. « i) : all that 



Fig. 4.-^Cunnes resulting from the tuperpositiQn of harmonic scries In Tmrious j^fes. 


is necessary is to move the mouth-pieces of the odd series 
forward to the positions shown in Fig. 7, where all the 
slits are seen to be opposite hollows of the wave-disks. 
This is, of course, done by pushing up under the lower 
series of tubes a comb-like template which moves each 
through half its own wave-length. 

The template that is used for causing the difference of 
phase to become aero, is shown in Fig. 8, attached to the 
lever-handle. Here the first, or fundamental slit, being 
always immovable, the fourth, eighth, and twelfth slits 
will not require to be moved, but the intermediate 
members wiJl require shifting by or } of their wavc- 

» , according to their place in the senes. When this 
positions is attained, the condensation is increasing 
simultaneouBly in all the sixteen waves, and reaches its 
mean value in all at the same moment. 

^ The fourth method of placing the slits, so as to produce 
difference of phase ^ in the combination, is shown in 
Fig. 9. 

Haviug thus described the peculiar armngements for 
experimentiing, we will briefly give Kcenig^s principil 
results. 


If first we take simply the fundamental and its octavo* 
together, the total resultant sound has the greatest inten- 
sity for «• f , and at the same time the whole character 
of the sound becomes somewhat more ^ave, as if the 
fundamental tone predominated more. The intensity is 
least when If, however, attention is concen- 

trated on the octave-note while the phase is changed, the 
intensity of it appears to be about the satne for » J and 
but weaker in all other positions. 

The compound tones formed only of odd numbers of 
the haimonic series have always more power and bril- 
liancy in tone for phase-differences of i and than for 
o and if but the quality for ^ is always the same as that 
w f, and the quality for o is always the same asfbt|^ 
^18 peculiary corresponds precisely to the peculiarity of 
the curves (see Fig. 4, h and d), in which wie resi^Mt 
wave-forms are correspondingly identical. 

For compound tones correaponding to the whole seelft^ 
Odd and even, there is, in every case, toinimuni intesurttV^ ■ 
brilliancy, and stridence with a and maximum, 
a - I j ^e phases o and | being intennediatU^ A t. 

ence to Fig. 4, a and A^'iHhere show that 
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lAtel^ity occur in those u^ave^fonUa which yield a sudden 
and brief xn^inium condensutloh. It is clear, also, that 
ai$ the phase 0 and the phase ^ are not identical, the action 
en the ear is not the same when a sudden condensation 
is produced and dies away gradually, as when a con- 


densation gradually rises to its maximum and then sud- 
denly fads off. It may be added, that no explanation of 
this very novel result has yet been advanced from a 
theoretical point of view. 

There only remains one small detail of interest to 



FiCC 5,«-*K8Bn{s*i Wavft-diik Appsr&tui for synthetic researches on the quality of cotapound tones. 


narrate. Observing that wave-forms in which the waves 
arc obliquely asymmetrical— ateeper on one side than on 
the other — are produced as the resultant of a whole scries 
of eompouodea partial tones, it occurred to Koenig to 
produce from a perfect and symmetrical sinusoidal wave- 



fVi. of tba aUti fn froat qC the wan-dlehs for cpmblaina the 

acQods with phnae-^ffunucQ ), 


e(iiv« n combat' loBntt l>y t!i« veiy simple device of 
ittmitig ttae Ult, nroogh which t« wind wBs hloivn 
iiito Mique positiott. 

. la 'UfF 10 is dnLwn a ■inq>le symmetricia wove-fonn 
If a series of these are passed Ih Odat ef a 


vertical slit, such as « a perfectly simple tone, devoid 
of upper, partials, is heard. But by inclining the slit, as 
at aVt the same effect is produced as if the wave-form 
had been changed to the oblique outline d g' t rip f' (i/, 
the slit remaining upright all the while. But this oblique 



Fio. 7.— PoftiUou of tho slits for pfaata-difhMaM; K 


form is precisely like that obtained as the resultant of a 
decreasing series of partial tones (see Fig. 4f 
slit is inalnedin iht same direction as the forward mwe- 
ment of rotation of the wave-disk, the qudrty prodoeodja 
the same as if «dl riie partial tones coincided at theif 
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origin, or with phase difieirence =0. If the slit be in- spending to phasc'differcnce J. It Is eaw thwi to 
clinea in the opposite direction the quality is that corre- examine whetner or not the effect of these differences of 



phase on the eai- is the same^ by merely inclining the 
slit forward or backward. Koenig nnds invariably a purer 
and more perfect sound with phase-difference £= and a 



Fig. 9.— Position of the slite for phase ‘din«rence 

more Strident and nasal sound with phase-difference - 
This result is so easy to verify that it will doubtless be 
tried by many experimenters. Indeed many of the re- 


searches with the wave-disks are so easily repeated with- 
out any special or expensive apparatus that they will 



Fig. ro. “-Effect of i&cbnmK the bUt. 


surely win a place amongst the familiar experiments ol 
acoustics, S. P. T. 


HONOUR TO M, PASTEUR 

A t the sMftce of the Paris Academy of Sciences on 
the 26th ult,, the President (M. Tamin) stated that 
a gathering of sava^ifs, friends, and admirers of M. 
Pasteur having resolved to present him with a medal 
commemorative of his remarkable discoveries, a com- 
mittee had been appointed to watch the execution of it. 
On completion of the woik, this committee, on June 25, 
repairea to M. Pasteur's house to present the medal, 
which is the design of M. Alph^e Dubois, and happily 
recalls the physiognomy of its distinguished recipient. 
The meeting included MM. Dumas, Boussingault, Bouley, 
Jamin, Berlin, Tisserand, Davaine, and others. On this 
occasion M. Dumas delivered an address, in which he 
recalled the labours of M. Pasteur ; and ^er receiving 
the medal, M. Pasteur made a few observations in reply. 
The two speeches have been, on the suggestion of M. 
Thenard, inserted in CompUs rendus^ and we here repro- 
duce them, in translation. M. Dumas said 
**My dear Pasteur, — Forty years ago you entered 
this house as a student. From the first your teachers 
Ibresav that you would be an honour to them ; but none 
would have ventured to predict what brilliant services 
you were destined to render to science, to the country, 
and to the world. 

" Your earliest labours banished occult forces for ever 
from the domain of chemistry, by explaining the anoma- 
lies of tirtaric add. 

^^Confftming the vital doctrine of alcoHbtlc fermenta- 
tion, you extended this doctrine of French chemistry to 
the most diverse fermentations, and you gave to the manu- 


facture of vinegar, rules which industry now applies with 
thankfulness. 

“Among these infinitely minute living things you dis- 
covered a third kingdom, to which those beings belong 
w'hich, with ali the prerogatives of animal life, do not need 
air to live, and which find the heat they require in the 
chemical decompositions they excite around themselvei 

“ The profound study of ferments gave you the com- 
plete explanation of alterations undergone by organic 
substances — wine, beer, fruits, animal matters of all kinds ; 
you explained the preservative rdU of heat applied to 
their conservation, and you learned to regulate the effects 
of it according to the temperature necessary to cause the 
death of ferments. Ferments when dead produce ferments 
no more. 

“It was thus that you were led to maintain throughout 
the extent of the organic kingdoms the fundamental 
principle according to which life is derived from life, and 
which rejects as a useless and unfounded supposition the 
doctrine of spontaneous generation. 

“ It is thus that, showing air to be the vehicle of the 
germs of most ferments, you learned to. preserve with- 
out alteration the most putrescible matters, by keeping 
them froni all contact with impure air. 

Applying this idea to the alterations, so often 
to which wounds and sores are liaWe when the patfekb 
inhabit a contaminated place, you learned to guard fhm 
from this danger by surrounding their limbs with 
air, and your precepts, adopted by surgical 
Insure to It successes it knew not before, an 4 ,|pTO #^ 
operations a boldness of which our predteeesOri 
presentipjent. 'vf: 
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« Vaccination w^s a beneficent practice. Yon have 
discovered its theory and enUurged its applications. You 
have learned how to produce vaccine matter from a 
virus I how a fatal poison becomes a harmless preserva- 
tiye. Your researches on anthracoid disease, and the 
practical conseciuences from them, have rendered to agri- 
culture a service of which all Europe feels the value. 
But the results already obtained, however brilliant, are 
nothing in comparison with the applications which may 
be anucipated from the doctrine to which they are due. 
You have furnished a sure basis to the doctrine of viruses 
by associating it with the theory of ferments ; you have 
opened a new era for medicine by proving that every 
virus may have its vaccine-matter. 

‘'Amid these admirable conquests of pure science, natural 
philosophy, and practice, we might forget that there is 
one part of the country where your name is pronounced 
with particular respect— the country once so fortunate, 
where the silkworm is cultivated. A malady which had 
spread terror among all the families of our southern 
mountains had destroyed the fine races they had pro- 
duced with much care and wise selection. The ruin was 
complete. Notv, thanks to your processes of scientific 
i^rainaee^ the cultivators have regained their security, and 
the coimtry seds one of jts sources of wealth reviving. 

“My dear Pasteur, your life has Only known successes. 
The scientific method, of which you make such certain 
use, owes you its finest triumphs. The Normal School is 
proud to count you among the number of its students; 
the Academy of Sciences is elated at your researches ; 
France rttnks you amoz^ her glories. 

“At a. time when, from sul parts, testimonies of the 
public gratithde are arising towards you, the homage we 
come to offer you in name of your admirers and your 
friends, may seem to you worthy of special attention. It 
emanates from a spontaneous and universal sentiment, 
and it preserves for posterity the faithful image of your 
features. 

“ May you, my dear Pasteur, long enjoy your honour, 
and contemplate the fruits, ever richer and more nume- 
rous, of your labours. Science, agriculture, industry, 
humanity, will feel eternal gratitude to you, and your 
name will live in their annals among the most illustrious 
and the most venerated.'’ 

M. Pasteur replied as follows ; — 

“ My dear Teacher, -It is forty years, indeed, since 
I had the good fortune to make your acquaintance, and 
since you taught me to love science and honour. 

“ I came from the provinces ; after each of your 
lectures, 1 went out from the Sorbonne, transported, and 
often moved even to tears. From that time, your talent 
as professor, your immortal works, your noble character, 
have inspliw me with an admiration which has only 
increased with the maturity of my mind. 

“You must have divined my sentiments, my dear 
Teacher. There is not a single impwtant circumstance of 
my Ufe or of that of my family, circumstance happy qr 
iminful, which has found you absent, and which you have 
not, in some sort, blessed. 

And here you are still among the foremost in expres- 
sion of these testimonies, excessive truly in my opinion, 
of the esteem of my teachers, who have become my 
friends. 

“ And what you have done for me you have done for 
all your students. It is ^ne of the ^tbetive ^its of 
yoUr nature. Behind individuals you have always con- 
temj^ted France and her greatness. 

What shall I do henceforth ? Hitherto great eulogia 
had infisimed my ardour, and only inspired the idea of 
rendering tnysdf worthy of them by new efforts ; but 
thdse you. have addressed to ipe, in name of the 
atm learhed societieef, truly overpower , 
'me.''*;'; ' ■ 


/vorss 

The Council of the Society of Arts Iiavc elected C* W, 
Siemens, D.C.L., LL.D., F.R.S., os Chairman for the ensuing 
year. 

It has now been definitely decided to buiKl a permanent 
observatory on Ben Nevis. 

It is announced that the Duke of Bedford ha; given 5000; 
for the endowment of a lectureship in physical science at Balliol 
College, Oxford. 

Dr, Georqk Dickie, ex- Professor of Botany in the Uni- 
versity of Aberdeen, died at Aberdeen on Saturday morning. 
The deceased, who was a native of Aberdeen, and was educated 
at Marischal College, was for some time in practice in the city 
as a doctor and dispensing chemist. His tastes, however, lay 
very markedly in the line of botanical research. He held the 
Botanical Chair in the Queen’s College, Belfast, for a number 
of years, and on the fusion of King’s College and Marischal 
College into one Aberdeen University he was appointed Professor 
of Botany. He discharged the duties for seventeen years, only 
resigning in 1877 on account of impaired health. Dr. Dickie 
had written numerous papers, and published some books con- 
nected with his favourite study, these including ** A Handbook 
of Flora of Aberdeenshire,” which was subsequently supple- 
mented by a much larger volume, “The Botanihi’s Guide,” 
published in 1S60. His favourite department of botanical 
study was On the return of the Challcngit expedition he 

was, for the purposes of study, supplied with the Algtt collected 
during the cruise. 

Let us draw the attention of local natural history societies to 
the prospectus of the forthcoming International Fisheries Exhi- 
bition. On some points these societies might be able to render 
material aid to the Commissioners, who, we believe, are desirous 
of enlisting their co-operation. Indeed, all of our readers interested 
in such an exbi bition should procure copies of the prospectus by 
applying to the Secretary, 24, Hay market, London, S. W. The 
Exhibition will cover a very wide field, and therefore appeals to 
a great variety of interests. 

Prof. A. Smith of the Swedish National Museum, who has 
been delegated as the representative of Sweden at the Fishery 
Exhibition in London next year, has commissioned Dr, A. Malm 
to prepare a collection of the sea fish species of the west coast of 
Sweden, to be forwarded at the expense of the museum. Dr. 
Malm will also arrange the collection which the Gothenburg 
Museum will exhibit, Mr. 0 . Dickson having offered to defray 
the expenses thereof Mr, Dickson has been chosen as the 
“ honorary correspondent ” of Sweden at the exhibition. 

The Sydney Morning Herald justly animadverts in strong 
terms on the geography in some of the School books in common 
use in New South Woles, under the sanction of the government. 
These are published by a well-known Glasgow firm, and no 
attempt has been made to adapt them either to the conditions of 
the Southern Hemisphere, or to recent knowledge. The 
gives some choice examples of the “ facts ” taught to the rising 
generation at the Antipodes, “ At twelve o'clock,” the book 
tells us, “in the day, when you go out to play, if you look at 
the part of the sky where the sun is shining, that part is called 
the soiUh ; then turn and look behind you, where the sun never 
comes, that is the north, it is opposite the south.” Again* 
“ the country you live in is Ireland ; it is called an island because 
it has water all round ^is not joined to any other country;” 
the Herald states, and this has been taught to Australian 
children, at the expense of the puhlic of New South Wales, for 
the last thirty or forty years.” In a chapter headed **A»strar 
ksla,” these is the foUovfog passage “.The name of Austral^ 
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aaU or Soathem Asia is giveu to a number of islands in the 
Indian and Southern Oceans. The largest of these is Neur 
Holland^ which U nearly as extensive as the whole of Europe. 
Much of the greater part of New Holland is unknown to 
Europeans ; but there are British settlements on the coa^t. It 
is inhabited by a race of savages who ore among the lowest and 
most degraded that are to be found in the world.” The moral 
seems to us to be that the Australians ought to compile their 
own school-books. 

The invertebrate portion of the collection of fossils made by 
the late Mr. Charles Moore, now in the Royal Literary and 
Scientific Institution of that city, is being classilied and arranged 
by Messrs. R. Etheridge, jun., and R. iJullen Newton, of the 
British Museum. The vertebrates will afterw ards be cx.'imined 
t>y Mr. Wm. Davies of the British Museum. 

Our contemporary, I' lileciricitii in an able article on the 
progress of electrical scietice, remarks that in all the mo'll striking 
of recent advances it is improvement rather than invention that 
comes to the front, and that no compromise or equivocation can 
deny justice to the real original discoverers. Bell docs not 
efface Reis in spite of the recent Chajicery suit ; Faure cannot 
destroy Plants ; and Swan, Edison, and the others cannot 
suppress the anterior labours of Ctiangy.” 

It is proposed to establish a “ German Botanical Society” for 
the whole of the " Vaterland,” founded on, and an extension of, 
^he already existing ‘‘Botanical Society for the Province of 
Brandenburg.” A conference for the purpose of founding the 
new society is summoned to meet at Eisenach on September i6 ; 
the conveners including many of the most distinguished botanists 
from all parts of Germany. 

The most recent issue of the “Bulletin dc la F^d^ration des 
Societ<is d'Horticalture dc Belgique,” published under the 
authority of the Belgian Minister of the Interior, contains the 
tUKial evidence of the activity of horticulture in that little 
kingdom, as well ns the ninth annual issue of Prof. Morren’s 
valuable “ Correwpondance Botanique.” 

At the sixth anniversary meeting of the Sanitary Institute, 
Mr. E. C. Robins read a paper on the work of the Institute. 
After dealing with the objects of the institution, which are to 
awaken the conscience of the country generally to the import- 
ance of preventive measures in arresting the spread of disease, 
to acquire and impart information uiwn all matters connected 
with the public health, and to influence the laws which might 
be ftam^ for the public good in connection with sanitary 
matters, the reader addressed himself to these things, which still 
remained to be performed. With rcsj^cct to the examination 
conducted by the Institute, it might soon be necessary to con- 
sider the extent to which technical education should be required 
as a condition precedent to such examination if the standard of 
efficiency for the offices of local surveyors or inspector of public 
naUaoce was to be peimanently raised. He was happy to tliink 
that during the last six years science classes were l^ng esta- 
blished througliout the country by the municipal authorities of- 
various cities. ln<;tanoes were then given by Mr. Robins of the 
disabilities under which sanitarians laboured. The influence of 
the institute might be also used in favour of the public, and 
jespeoiolly of the humbler portion of it, by getting a revision of 
tbfl Water Companies' Act, which had granted to them inquisL 
toHal powars quite inconsistent with public purposes of a 
saaitaiy nature. Another and pressing want of the day was 
greater uidfoniiity in the t^ 4 aws governing the action of local 

A MUspitiAt has been presented by (he Codhcll of the Society 
of Am to the Secretary of State for India calling attention to 
Che great and growing demand for the services of persons skilled 
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in forest cultivation and analogoiu occupetionSi in India add the 
Colonies genernlly, and to the increasing desire on the part of 
land agents, land stewards, and bailiffs to acquaint themselves 
with the scientific and technical treatment of plantations, Voods, 
and forestti, as a means of fitting them for the more satisfactory 
management of landed estates in the United Kingdom. The 
memorialists believe that no suitable provision exists at any of 
our great centres of instruction in this country for the teaching of 
natural science in its special reference to forestry, nor for the 
scientific teaching of sylviculture in any of its branches ; and are 
of opinion by grafting itinerating classes for observation of the 
practical method adopted in the regularly worked forests abroad 
on classes for scientific teaching at home, established in connec- 
tion with such a school as already exists at Cooper's Hill, satU- 
factory means could be afforded of enabling students to obtain 
the requisite knowledge, both theoretical and practical, to qualify 
them for entering upon the duties appertaining to forest manage- 
ment, whether in India, our colonics, or eLsewhere. They 
therefore express their earnest hope that steps may be taken by 
the Council to establish a department for the teaching of forestry 
in the Royal Engineering College at Cooper’s Hill. 

We have received a “Catechism” of modem elementary 
chemistry, or solutiona of questions set at examinations of the 
i.ondon University, for tlie last twenty years, by the Lecturer on 
Chemistry at Dow nside. llie appearance of a book like this la 
a further indication of what we are drifting to in this country in 
regard to science teaching. The numerous examinations have 
created a method of study wluch will meet the examination with 
the least expenditure of labour on the part of the student. 
Numerous small books on different branches of science have 
appeared with this object, containing a mass of facts simply 
crammed into them, and hence have earned the very appropriate 
term “cram books,” They serve to “get up the Exam.,” 
and are of no further use, generally creating a dislike of the 
subject. The little book before us is tcarcely one of these, but 
it is an examination heljicr more in the manner than the sub- 
stance. It contains over 400 questions that have been actually 
set, with answers appended, and will undoubtedly be useful in 
preparing for the matriculation and other examinations. It is 
intended to be used as ati aid to a text-book, and as such is to 
be commended. 

M. Delai'ORTE, who has been exploring 'the celebrated 
remains of Cambodia on behalf of the French Governineirt, 
propounds the idea — novel, we believe— that the remains at 
Angkor and elsewhere are due neither to Buddhism nor Serpent, 
worship, but were born of Brabminism. He finds figures and 
emhZeim of Siva, Vishnu, Rama, and other Brahminic gods and 
heroes everywhere. M. Delaporte. bos brought home numerous 
photographs, mouldings, &c., and the details of his discoveries, 
on which hU new theory is based, will be anxiously looked for 
by archeeologists. A brief note on the subject will be found in 
the BuiUHn of the Society for Encouraging National Industty 
(May). 

CoNf^iDEKABLE constcmation has been caused by the appear- 
ance of the Phylloxera at several points in the Canton of 
Neuchatel and Geneva. 

In order to secure the greater purity in the atxnoipbere of the 
St. Gothard Tunnel, an attempt is to be made to propel the 
locomotives by electricity. Experhaents, for which ;dio sunt <rf 
180,000 francs U set apart, are now being made at 
this object. 

An earthquake shock lasting four sipaods qras 
morning at half-past ftmr o'doek at Latbsoh end 
Another shock, lasting longer, was felt »t nine oVilbcliu dt Mnste 
earthquake shock, occompamed by subtorranend thiutdoti Mi; 
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l(llt At Alxiott, Canton Vahtiat o>a TtwMay, last week. A alight 
shodlc WA8 felt at GeneirA on Monday. 

Tke 8even aifroDautlcal ascents arranged for July 14 were 
made at Paris at 4 o'clock 03 contemplated. But it was impos' 
slble to make any of the scientific experiments which had been 
prepared, owing to the vioknce of the wind. One of the 
hallocms exploded at eooo feet, and the aeronauts were precipi- 
tated to the ground with teftfic velocity, happily without any 
loss of life or injury of consequence. They were saved by a 
miracle, their car having been suspended in a gap between two 
bouses. The catastrophe was produced by their imprudence, 
having placed their canvass in a net which was not quite large 
enough. Tlie inferior ^mrt of the canvass being left unprotected 
exploded when it was filled by the expansion of the gas. This 
is a warning to oeronaots to place the right balloon in the right 
netting. 

The Journal Officid publishes a table giving the exact 
iminber of ))ublic teachers in France ; there are 32,463 females 
and 49,201 males. The salary of the largcsi numl>er of them 
varies from 24/. to too/., only 198 females and 673 males having 
a salary of loo/. and upwards a year. Most of them receive pay 
of about i/. per week. Under the present system their salaries 
involve an expense of little less than 3,000,000 sterling, and the 
Minister of I’ublic In&truclion refuses to pro|iose any further 
increase under this head. 

The Belgian Academy offers a prize of 3000 francs for the 
best study of the subject of destruction of fishe^ by pollution of 
rivers. Four topics are specified — (l) What are the matters 
special to the principal industries, which, mixing with the water 
of small rivers, render tliem incompatible with the existence of 
fishes, and unfit for public supply, and for use by cattle ? (2) A 
list of the rivers of Belgium, which arc now “ depojiulated " by 
this state of things, with indication of the industries special to 
each of these rivers, and list of the edible fish that lived in them 
prior to the existence of those works. (3) Investigation and 
indication of practical means of purifying the waters at issue from 
the works, to render them compatible with the life of fishcg 
without compromising the industry, comlnning the resources 
W'hich may be offered by construction of basins of decantation, 
filtering, and the use of chemical agents. (4) Separate experi- 
meiUs on the matters which in each special industry cause the 
death of fishes,, and on the degree of resistance of each edible 
fitfh to destruction. Memoirs are to be sent in before October i, 
i$ 84 * 

An illogtratcd treatise on Coal-tar Distillation, by Prof, Lunge 
of Zurich, and an essay on the Noctuida; of North America, by 
Mr. Orote, with colour d Ulustratiooe, will be tlie next contri- 
buEtions, respectively t* technical science and natural history, 
ifltofid by Mr. Van Vo rst. 

The additions to t 2 Zodogical Society’s Gardens during the 
past week include a ricoloured Lory {Lorius trico/of*) from the 
Malay Ai-chipelago, presented by Mr. H, Harraden ; a Common 
Marmoset ijiupale jaahus) from Broxll, presented by Mr. G, W. 
Drabble; sixty-one Uestle^s Cavfes caprtra)^ British^ 

twreswited by H.K. H. the Prince of Wales, K.G. ; a Puff Adder 
{ arutans) from South Africa, presented by Capt. Owen ; a 
Heloderme Lixard {Jifdwierma Aorrtdum) from Mexico, prciieated 
bylSk John Lubbock, Bart,, F.Z.S, ; a Littoral CaUichthys Fish 
{CaMAifys Uitoraiu) from pemerara, presented by Mrl Geoigc 
IdUte ; a Bonnet Monkey (Uacams radfatms), a Macaque Monkey 
tymmoifftit) (xom India, a LevaBlant's Cynlctis 
from West Africa, a Gnat Eagle Owl {JMa 
Wri), iSurttpejfcto, deposited ; a Bloek-fwated TeetCe {CamkP^ 
Bn^l, a Blaok^fiaced IMa l 

AM ; 4A0itth a Cedar Bird dx 

Veltoli^fhaaded Tto\^Uih 


North America, a Kolb's Vulture iCj>/s kdbii)^ a Sociable Vulture 
{Vutiur auricuiaris) from Africa, two Ceylonese Hanging Paira- 
keets {Lorietdus aHaiicns) from Ceylon, an Annulated Snake 
{Leptodira annulaia) from Panama, purchased ; a Turquowae 
Grass Parrakecl {Ettphema ptUchtlla)^ a Geoffrey's Dove \Peruitra 
bred in the Gardens. 


OUR ASTRONOMICAL COLUMN 


Daylight Observations of Wells' Comet,— -At the 
Dudley Observatory, Allvany, this comet was observed on the 
meridi m as early as June 5, jus’, before noon, and again on June 
11 and 12. 'fhe aperture of the otjject -glass of the transit-circle 
is 8 inches, the focal length of the telescope 10 feet, A de- 
tailed description, with engraving of the instrument with which 
these notable observations were made, will be found in vol. i, of 
the Anna/s of the Dudley Observatory. On June 5 the comet 
was not perceived until forty seconds after transit, and was 
observed with difficulty on a single wire, but the positions 
obtained on the subsequent dates were considered very satis- 
factory. The true nucleus was seen at the observation of June 
II, made about sixteen hours after the perihelion passage, and 
the estimated diameter of the disc was o*"75. The nebulosity 
of the coma was uniform and faint about lo"' in diameter. It is 
staled that "while the nucleus was observed for position, the 
coma was scarcely noticed at all.” The atmospheric conditions 
on this day were such as are well know'u to conduce to easy 
vision of olyccts in daylight. “ Tlie sky was sparsely covered 
W'ith cumulus clouds, while the intermediate clear spaces were 
exceedingly transparent.” On June 12 the nebulosity had 
increased in brightness, but the image was very unsteady, and 
" eilhcr for that reasm, or because ot the increased brightness 
of the nebulous screen, the nucleus proper could not be seen.” 
The very favourable observation on the preceding day gave the 
following ap])arcnt position of the comet ; — 

M/r. at Albany. K.A. Bed. 

h. m. )!►. h. m, s. ® / y/ 

June II, at 0 i 21*4 ... 5 21 3 91 ... -I- 19 9 17*6 

This place agrees closely with that deduced from a parabolic 
orbit calculated by Mr, Wells, which will uot be materially 
improved, without a discus!>ion of the entire series of observa- 
tions. The elements of this orbit are : — 


Perihelion passage, June i o’ 53006 Greenwich M.T. 


Longitude of perihelion 53 55 46*4 1 

„ ascending node ... 204 56 i6‘8 j 

Inclination 73 48 32*3 

l.ogariihm of perihelion distance ... 87837199 

Motion — direct. 


M.E. 1882*0 


Wc are not aware that any complete observation of a comet 
on the meiidian at noonday has been made since the year 1744. 
The grand comet in the early part of that year, first remarked 
by Kunkenberg at Harlem on December 9, 1743, attained an 
extraordinary degree of brilliancy towards the end of February, 
We find BHss writing on February 12 (o.s.) to Lord Maccles- 
field, who had fitted up an observatoty at Shirburn Castle, thus: 
" The comet appeared so very bright last night, equalling the 
light of VenU', that Dr. Bradley agrees that it may be seen on 
the meridian, and being engaged himself, has desired me to 
request your lordship to try to observe it. The elements whi^ 
he left at Shirburn appear, to our last night's and former obser- 
vations, to give the place true within 2' of longitude and lati- 
tude.'' As a matter of fact the comet was observed on the 
meridian near noon, at Shirburn on the 28th and 29th of 
February, and at Greenwich on the 291)1; these observations 
^ill be found reduced in Mr, Hind's paper on the comet of 
1744 {A draft. Nach. voh xxvii.) 

Mr. Lewis Boss, the director of the Dudley Observatory, is 
to be congratulated on Ms success in the case of the comet of 
the present year, ^eepting the days of observation, none of 
the remaining dates fMm June 5 to June iS were clear enough 
at the cornel's meridian lossage : otherwise it is evident that Mr. 
Boss would have seemredu. perfectiy unique series of positions. 


GEOGRAPHICAL NOTES 
CoEEA has at last followed the example of China and Japan, 
and cautioualy opened a door or two to the outside "barbarian/' 
Eirom time immemorial Corea has been hemmed tn hy exclurioe- 
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yety t^per, but ia order thftt the columti way not br^ 
the bore must ht so small that friction and oapiUority render 
ooirect graduadon impost iblct Whiting Ann, cxvii^ ^56, 
19 ^ proposed lo place oi that to use two tubes of dlflerent 
dlametefs joined together with, at lower surfince of mercury, an 
ivOi^ plate with allttle glass bulb at ached above it< In the 
hpmontal bare meter of B^nouIU and Cas&iui the lon^r range is 
obtained by enlarging the tube at the upper level of ue mercury 
iCnd replacmg the cistern by a tube of nne bore bent at a right 
angle. Xn Sir Samnel Moreland’s diagonal barometer the top 
part of the tube is bent more or leas from the perpendicular, it 
IS ^ aid to have been invented by Derham, as he refers to his 
** former commnnication about a creoUed tube.” The instru- 
ment at South Kensington bears date 1 750, and was made by 
Watkins and Smith, London ; that at Peel Park, Salford, is by 
T, Whitehurst^ Derby, 1772 ; there is also one in the umreum 
at King’s College. Hicks {Proih ProL No. 740, l86a) proposed 
to increase the range by terminating the tube at the top in a coil. 
The maximum registering barometer of Traill is the same as 
the diagonal, but with the addition of a short steel rod in the 
tube above tbe mercury ; his minimum is on the same principle 
as the horizontal barometer, but the bottom open tube forms a 
smaller angle than a right angle with the vertical tube. The 
steel rod is placed in this open tube above the nicrcur)\ How- 
son’s {Pat» No, l6i6, 1861) is on an entirely different principle, 
as in it the cistern is supported by the floating pov er of a sealed 
glass tube which is inserted in the mercurial column, and is 
attached to the bottom of tlie cistern. This was reproduced by 
Vidi {Lfs MofideSf iii., 25, 1863) two years later. 

As the absence of air above the mercury renders the tubes | 
very liable to fracture, from the bumping of the column against | 
the top, when barometers arc carried or moved, the means of ^ 
rendering the instruments more or less portal le has occupied the 
attention of several. Nairoe long ago overcame this oifficulty 
by making the lower half or two-lhirds of the tube of very fine 
bore. Tas&emcntc (*758) adopted the expedient of tnisting the 
middle of the tube so as to form tvo or tm*ec coils of a flattened 
Spiral. Spry {Phil. Trans. Iv,, 83, 1765), uho unfortunately 
gave no illustration, wrote, “ The small bond at the top with 
beads therein, render it far less liable to break by the mercury’s 
ascent, the bowl giving it an immediate expanse from the column, 
and the beads counteracting in force as ao many springs. " 
Uzielli {peul. Chem. Gcs. Per, v., 1055, 1872) makes a some- 
what similar proposal: ** Above 800 mni. a glass valve is in- 
serted in the tube, so that by inclining the tube the mercury 
rises above the valve ; then, on bringing the tube upright again, 
the air U above the valve and the vidve is sealed by mercury.” 

Rmrdtts. — In Fontana's arrangement ihe barometer tube 
and short open tube are cemented into elbows at either end 
of a short norizontal lube (in this there is a stopcock). A 
float on the turf ace of the mercury in the open tube trans- 
mits its motion to a small section of a horizontal cylinder 
abcut 700 mm. in diameter, and covered with paper. Every 
hour an impres^sion is made on this paper by a steel point moved 
by a clock, Kreils usedv a siphon barometer, and connected the 
float with the ihorter arm of an unecjual lever. The longer end 
of the lever carried a pencil, which, being struck every five minutes 
by a hammer moved by a clock, made a dot on a sheet of paper 
"fixed to a frame drawn horizontally in front of it. Negretti and 
S^mbra attach the float by means of cords attached to a balance 
Mvhh unequal onns to a pencil fastened to a square collar* This 
.collar moves freely up arid down a vertical rod of square cross-sec- 
tiofl ; the rod Unear the vertical cylinder round whldi the paper is 
wrapped, and the same clockwork which causes the cylinder to 
revolve moves the rod (at regular intervals) so as to bring the 
point of the pencil against the paper. Keith {Emyc. Metrop, 
1845) Attaches the recorder to the float rigidly by means of a 
thin steel rod ; but he obtains nearly the whole of the move- 
ment of the mercurial cdlumn in the open limb by attaching 
to the upper limb a horUontal tube of large diameter, He thu.s 
makes the movement of the upper surface of the mercury loarcely 
.|)ercepttble. Kedier (Symons’ AflfA Mag, x„ 33, 1875) connects 
one pole of a battery to the float, and the other pole to a metal 
i^hlch U lowered at regular intervals to inhke contact. 
Hie same ctockwdfk wldch lowers the point draws a pencil 


ment of the pencil and that of the flott can be increased to any 
extent without offering any resistance to the movements of tbe 
latter. The some principle U employed by Hough ; but as bis 
instrument is a oomplete meteorograph, the mechanical details 
are varied in order that the movements of the barometer may 
be recorded on the same paper as thofe of the other Instru- 
ments. TheoreU’s is a very similar instrument ; but^ by means of 

S ^pe, tlie record is made in printed numerals, It is not easy to 
ecidtt under what heading Russell's instrument should be de- 
scribed, but this seems its most appropriate place. Tbe baro- 
meter tube is fixed, but tbe cistern (which is a small one) floats 
in a vessel of mercury. The pen is attached to a rectangular 
framework which is drawn backwards and forwards once a 
minute in front of tbe paper. On electrical contact being made 
between a lever attached to the cistern and the side of a wire 
triangle attached to the pen-frame, the pen is pressed against tlie 
paper, and thus the position of the cistern is recorded. 

Photographic Recorders . — In Brooke’s (1846) apparatus a lever 
with arms of very unequal length has its short arm attached to a 
float, which rests on the mercury in the lower end of a large 
syphon barometer. The long arm carries a screen with a small 
hole in it ; through this hole the light from a lamp produces a 
mark on a sensitive paper which is wound round a verticil 1 
cylinder moved by clockwork. Ronalds (Brit. Assoc. Rep. 346, 
1851), 1847, of whose apparatus in the 1 South Kensington 
Museum the only part visible is the case which, for aught one 
knows, may contain nothing, made the surface of the mercury 
trace its own line without the intervention of a movable screen. 
A lamp is placed behind the barometer tube and a lens is so 
adjusted that the surf nee of the mercury may throw its image on 
a sheet of prepared paper or a daguerrotype plate, which is 
moved horizontally by clockwork. At the same time correction 
is made for temperature by means of the metal rods which sup- 
ix>rt the cistern of the barometer. In the improved form (Rep, 
Met, Comm. Hoy. Soc, 40, 1867) of the instrument the sensitive 
paper is w'ound on a cylinder driven by clockwork, and the time 
15 recorded by a stoj) which intercepts the marking for four 
minutes every two hours. The temperature- compensating appa- 
ratus is attached to the vertical blit at the barometer, so that an 
alteration in the temperature is indicated by a variation in the 
base line on the senhilivc paj^r. 

Volpicclli {Compt. rend, Ixx. 334, 1870 ; Les Afondes, xxii. 365, 
1870) constructed a barometer of which the following are the 
main details The millimetre scale is on a sheet of glass, and 
is photopaphed with the barometric variations. A solution of 
alum U interix>sed between the lamp and tbe mercurial column 
to intercept the heat-rays. It is airanged to allow the barometer 
to be react off without moving any of its parts. The interior of 
the casing is freely ventilat^, and the clock which moves tbe 
paper makes a mark every hour, so that the record is 
uninterrupted. 

Balance Baromelers , — The Steelyard barometer (Moreland) is 
one of the oldest forma of the above. The tube is suspended to 
the shorter arm, and is balanced by the longer arm, at the end 
of which is the pointer, which moves over a graduated arc. The 
cistern is l^ut very little wider than the tube ; thus w^hen the 
atmo!?j.theric pressure increase?, the pointer risep, and vice versa. 
The static barometer (Magellan) is vary similar, except that the 
balance has arms of equal length, and the tube is balanced by a 
w eight ; the pointer is attached under the beam, and the ex- 
tremity of it moves to and fro along a horizontal scale. Wild, 
in his recording-barometer, uses a tube with an enlarged upper 
extremity, ao that the variations in weight produce by the 
alterations in the pressure of tbe air may be considerable. A 
pencil at the end of the pointer, which is fixed below the beam, 
records on a horizontal cylinder. The balance has a bent beam, 
the arm from which tbe tube is suspended being horizontal, and 
the arm to which the counterpoUe is rigidly attached descending 
obliquely. Secchi (1867) used a sligbtw-bcnt beam with arms of 
equal length ; the pointer which descended from the beam tenni- 


,aldhg,^bfatfifl^.tcmubi]^^ the psi^r which la wrapped round a 
kbmhtal At hista&t at which electtiitel eoafact is 
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equal length ; the pointer which descended from the beam termi- 
nated at its lower extremity in a hinge, to which wag attached 
one end of the borUontal rod^ which carried the recording- 
pencil ; parallel motion was obtained by a rod to which the other 
end of the horitontal rod was hinged* The record was made on 
a flat descending ^eet of paMr. Brossart (1872) did not in any 
way alter the principle of the instrument, but amtnged it in a 
slightly diierent manner, $0 as to render more eompaot the 
meteorogratflt of which it ^tmed a part. Sdireiber makes hia 
instrument record oh a vertical revolving cylinder by means of a 
pencil attached to a rod intended from (he other arm of the 
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balance ; this rod bangs free, and is hit by a hammer, moved by ] 
dfMjkworlc, at intervals of ten niinutcfs. 

O’Reilly’s is a balance barometer, but not at all similar to the 
foi*egoing, as the cistern is fixed to the tube, and the in.'-trument 
is inclin^ from the vertical, and suspended by knife edges. The 
variations In the length of the mercurial column cause it to 
incline more or less, the amplitude of movement shon iiig ii.self 
on a graduatwl arc by means of an index. 

Cnntoni employs a balance, but he has the tube fixed, ard 
suspends the cistern, which is a small one, from one arm of the 
beam, to which is attached (underneath it) a pointer. Cccci 
adopt^ the same principle, but traces the record on smoked 

? glared pa^>cr (wound round a horizontal cylinder) by means of a 
ong pointer fixed over the beam. ITie floating barometer of 
McGwire (Irish Acad. Trans, iv. 141, 1791) is a balance baru* 
meter, as its weight is counterpoised, or nearly so, by the 
wooden ring attached lo the bottom of the tube. A very similar 
instrument was patented by McNeill (Patent, No, 1733, 1861). 

Cistern maintained that by the following 

arrangement he obtained a constant level in the cistern. The 
reservoir has a glass cover a little below its rim ; thl"! cover has 
a hole in the centre rather larger than the tube which pas'^es 
through it, through this space the mercury rises and preads 
more or less over the cover. In GlnukhofT’s Ijarometer the 
mercury in the cistern is forced by means of a screw to pass 
through a hole, and to cover a glass ring, Then the movnhle 
^cale IS lowered so as to make the steel end touch the surface of 
the mercury. Amagat proix>.sed to udjiiat the level in the cistern 
by ineaas of an iron or glass cylinder which was forced down hy 
a screw. Polciii (1740) adjusted the level* by the ihunerslon of 
a screw, Austin (Roy. Irish Acad. Trans, iv., 99, 1791) kept 
the level of the mercury in the cistern constant by overflow 
from an aperture in the side into a bag underneath. Hamilton 
(Roy. Irish Acad. Trans,, v., 95, 1792) fitted his barometer 
with an ivory cistern, the upper part of which was closed 
by a cork ring ; this being porous al lowed air to pa.ss 
through, but retaine<l the mercury. The cistern which j.s most 
used IS that of Kortin ; it is a short, w ide, glass cylinder which is 
fixed by three pillars, the ends of which have screws parsing 
through an upper and a lower brass plate, by means of which the 
necessary pressure can he applied to make it mercury -tight. At 
the Iwttom of the cistern is a leather bag, which is raised or 
lowered by an adjusting screw, so that the surface of the mercury 
may be brought into contact wdth an ivory point which fonns 
the zero of the scale ; this point is seen through the glass cistern. 
The cistern of Greeu’<i barometer, which is used by the United 
States Signal Service, is essentially the same as J'ortin’s. 
Negretti and Zouibrn (Patent, No, 238, 1861) patented the 
following. The cistern i« ^fcrewed at the upper part to fittings 
near the bottom of the tube, «n that by turning it round it will 
be raised until a cushion or pad placed at ine bottom of the 
cistern is brought up against the open end of the tube. Alver- 
gnat ijiev, Hebd^ d. Ckim. March 1870) proposed a very elemen- 
tary form on the same principle. Paul dc Ijamanon (** Obser- 
vations sur la Physique,’* xix., 3, 1782) in order to determine to 
what extent the expansion of the mercury influenced the height 
of the column, marked a zero point on the shorter limb of a 
siphon barometer. Gay-Lussac (^Ann* dt Chim. 'x.^ 113,1816), 
wno pointed out that, by having the tube of the same diameter 
at both surfaces of the mercury, correction for capillarity was 
unnecessary, also made his barometer portable by sealing the top 
of the shorter limb with the exception of a vew fine hole. 
At the same time he made the lower portion of the longer 
tube and the bend of tube of sufficiently small diameter 
to keep the mercurial column from breaking. Bunten in- 
troduced a great i^rovement by inserting an air-trap in the 
barometer tube. This he effected by drawing oflF the lower 
extremity of the upper half of the tube to form a capillary ; he 
then sealed the lower half of the tube to the shoulder of the 
contraction, ao that any air accidentally entering the tube would 
OoUect round this shoulder and not break the continuity of the 
ooluTO or destroy the vacuum. Lcfmnc Ann. Ixxiv, 462, 
1&49) o^tfctttd to Bunten’s tube as being very liable to fracture, 
and proj^ad to guard against the admission of air by drawing 
off the lower limb of the siphon to a capillary tube, and then 
fittiim.to this tube by means of a perforated cork a short tube 
which midwaVi contracted to a very siftall diameter. Be 
Luc uaed (he siphon barometer, bi^t msde the iustmment port- 
able by Insertirtf iu the stweter limb an ivory stop-cock wUdi 
had a cork but wkfa a sniall ivoty tube in the cork« 


Blondeaii con8trutte<l a very similar instrument^ but ‘made it of 
iron, and took his readings by means of a float. SteVensooV 
is an iron siphon barometer provided with stop-cockit at 
l^oth limbs, that it can be easily charged or emptied. 
Bogen (Faicnt, No. 2532, 1877) patented the following barome- 
ter The long leg of the siphon is closed at one end, and Is 
supplied witJi n glass stopper, with a fine hole through it, at the 
other. The tube is filled, the stopper is inserted, and| the hole 
through the stepper being closed by the finger, the tube U in- 
verted and a portion of the mercury allowS to flow aWay to 
produce a vacuum. The short is of the same diameter, and 
m formed witli .a semicircular bend at one end, which is noand 
to receive t)ie open end of the long limb. The short limb is 
then partly filled with mercury, the two ports are fitted together, 
and the tube is brought to a vertical po'-ition. The level is read 
off by the same method us that employed by Derham, hut with 
screw in place of rad; and jfinion. It stands on a centre, so 
that by turning the instrument round it can be seen whether the 
column is vertical. Greiner ( Dove’s Repert. d. Rhys, i., 31, 
*837), 1835, drew the liendoff to a capillary, which entered tuc 
bottom of the o])t n limb of the siphon. A short distance from 
the liottom this tube contracted, and when the barometer Is 
to bo moved a plug is pressed into this contraction. W. Symons 
(Patent, No. 813, 1863) ] imposed to have no contraction, but to 
make the plug dose the cajiillary opening. Dor win (Patent, 
No. 1386, 1862) suggested a siphon barometer with cistern and 
stopcock in place of open limb ; the cistern to be covered with 
chamois leaiher, and the stopcock to have india-rubber connec- 
tors above and below. Bohn constructs his instrument with 
enlarged tubes at the two surfaces of the mercury ; the lower 
one surmounted by a narrow tulie for the purpose of filling, and 
the upper one by a stopcock to facilitate the operation. 

I AS. T. Brown 


ON MONOSTROMA, A GENUS OF ALG.E 

"M OW that so much time and thought are devoted to the .study 
of the green alga?, Dr. Wittrock’s elaborate Monograph 
of the genus Monostroma ' will lie found a most desirable adat* 
tion to our knowledge of these plants. The following abstract 
of this very interesting work may therefore not be unacceptable 
to the reader. 

In the Introduction Dr. Wittrock, who writes in Swedish, 
relates all that is known concerning the history of the formation 
of the genus, the discovery of the species, the changes which 
have taken place in the classification, and the works which treat 
of the -subject. 

The genus Monostroma was formerly included in Ulva. 
Kiitzing was the lir.^t W'ho divided the species of Ulva into 
those which were formed of one layer of cells and those 
which consisted of two layers. The former he called 
the latter Pbycoseris. Thuret afterwards formed the Bpecies 
with one layer into the new genus Monostroma, According 
to lu.s arrangement Monostroma is included in the second order 
Zoosporea:, sub-oider, i, Chlorosporeae. 

Of the affinities of Monostroma it will be sufficient to say 
that, through the bladder-likc form at an early period of growtn 
of two species, M. imUosum and M. GresnUd, ftho Ulm lacing 
of Harvey), it approaches to Entcromorpha, from wdiich it differa 
in acquiring, at a later period, an expanded leaf like form, whewaa 
Entei^orpha always retains its tubular character. But A more 
effective distinction is found in the structure of the frond, which 
shows a nearer affinity with Tctnuipora (which belongs to the 
PaJmellacea). The chief distinction between Monostroma and 
Tetraspora lies in the zoospores, which, in M. arc (iW 

in the other Ulvaceae) oval, with the smaller end stnnCwhat 
drawn out into a kind of beak (roftrum), to whidi dlU aiC' 
attached. In Tetraspom the zoospores are* nearly round, with- 
out a rostrum, but with two long ciHa fastened to the oQo^iOfiMi 
which con only he distinguished by their lighter oolotir. 

To Prasiola Monostroma is also near, Rsom thltf H i* dll' 
tlnguished by the po.sition of the ceha, which tre here jpeer 
arranged in quadratic or rectangular groups, and hy the 
fe*t or root-organf!. 

The frond (thallus) in Monostvonui^ at least in mature apee^mcMS^ 
Isa flat, membranous expanriott. In two oftheBpeteU whep 
young, in the form of a bladder or closed bag, whith soon 

^ Fttrxok till «n Monwankl Ofver Alediawt Moaesttrmim« of. 
WUtrock. Upsala. 




NATUJ^E 


285 


20, i88a] 


aud spreads open. In some species the frond is more or less 
lohed^and lociniated, the margins either undulated, entire, or 
'Hie species also vary in the thinness or thickness of 
the frond. The colour is always greenish, passing Bometimes 
from ydlowUh to white, and, in one speetc^i, is quite dark. 

in the young state the frond always adheres to some object, 
Boeh as atones, rocks, or other algoe, but in most species it 
becomes detached, and lies at the bottom of the sea. 

As to the internal sbiicture of the frond, It is, on the whole, 
very thin, and the principal part is formed of a single layer of 
ceUs, which lie in the same plane. It is provided with a more 
or less abundant intercellular substance, and is held together by 
a cuticle, which incloses the whole frond. 

The lower part of the frond, when attached to some object, 
has a more compound Htructuie. Tiic cells, as regards their 
form, situation, and other particulars, are more developed. In 
mature specimens of all the si>ccieK yet examined, except Af. 
bM^sufUt they are often of a lengthened club-shaped form, and 
lie with their thickened ends side by side, while the smaller ends 
wind about each other, and sometimes almost interlace. The 
cells arc, moreover, of larger size than tho^e in the upper part of 
the frond, so that the lower part of the frond is much thicker 
than the upper. In some cases other cells, resembling those in 
the upper part of the frond, are mixed w ith the club-shaped 
cells, From a transverse section of this part of the frond it 
would appear to be formed of two or even three layers of cells, 
of whicn only one is single, namely, that which is formed of the 
thickened ends of the cells ; the other consists of their thin ends 
and of smaller ccUs. Somewhat different arrangements of the 
cdls of the lower i>art of the frond are noticed in the deicription 
of Bpecies. 

It is, therefore, the upper part of the frond only which is 
monortromatic. The cells m this part vary in form j some are 
rounded and have rather prominent angles, others arc angular, 
with the angles sometimes rounded off, but occadonally quite 
sharp. Their longest axis is sometimes at right angles with the 
surface, at others it is horizontal. As to the position of the cells 
with regard to each other, in some species this is irregular, with- 
out any special order ; in others the cells are gronped with more 
regnlanty two and two, three and three, or four and four 
to/Wher, They are separated more or less by the intercellular 
substance. The species which give the best examples of this 
kind of grouping ore M, bullosumi lattrafum^ and Af. 

The Kubsftantial part of the frond consists of antnclosfng mem- 
hrahe nnd iU contents. The membrane, which is a true cellu* 
low membrane, is, in mature examples, of most of the species 
vary thin, and quite hyaline, therefore very difftcuU to detect. 
The most Important part of the cell contents are the chlorophyll- 
bodies which are coloured by chlorophyll, lu some species 
they fill the cells entirely and naturally lake their form; in 
others they fill only half or even a less portion of the cells, and 
lie like a band across the cells parallel to the surface of the 
frotid* 


Within the chlorophyll -bodies ore found abundantly round 
grains of starch ; except for these the contents of the upper part 
of the frondfi are tolerably homogeneous. 

Kt> nucleus {{^dlulkarna) has as yet been observed with cer- 
tomty. In the aaonostromatic parts of A/. Greviltei there arc 
often seen, about the oemre of the ecu';, almost circular light 
iipotB which retuiad one of a nucleus, but of which the nature 
MS not yet been OBcertaJned. The cells of which the lower part 
of the frond ia composed have already been noticed ; it is only 
necessary to add that the ^eUs here are never so close together 
M in the upper part of the frond, and that the interstices are 
^lled with email portions of the intercelJular subatance. 

chlorephyibbodlei^ In the eJub-shaped cells never fill the 
entire space, out keep Btr&cUy to the fown of the cells, and long 
ttrealks of thU eubstaaoe pass tbrmtgh ihek ohafrs quite to the 
point Starch groiiu, ornt teaststandiin an amorphous etate, is 
me alwrra fbmi, and >ov«ki when It oohld not he observed the 
tftteephyil bodloB osMmed a dark^hlue colour when 

Mtoe vaanpalied. 

' feteMtUlnkr ftttbstence pleye e oeneideraUe part in the 
atamctitrie^r the frond. In aome ^cies ft frHtns u as 

Mr Ihe Mkok «ke$s. In Miem, end iheoe ei« the most 

ltdiesi 

only between tbenelU 

Mf l M ves, l^lit in fleece epkee bata^een dheceUsaM 4he 


The cuticle is very thin and pellucid, and covers the whole 
frond except the fibrous -rooting processes {fiistid^arrta) before 
mentioned. 

In the young state the frond is attached to some object by a 
hold -fast which is formed partly of the intercellular 

substance, and partly of the lower parts of the club-shai^ed celfr 
at tUu bast of the plant. The ends of these cells and the inter- 
cellular tubsiauce are both inclosed by tiie cuticle. The hold- 
fast is irregular in form, rather flat, and always very small. 
Instead of this hold-fast, two of the species are provided with 
rooting processes ^fdsUdgornat fibrillis alHgnntes)^ which consist 
of a few simple fibres, and which are found on older i>lants after 
they have become detached. These fibres are nothing but the 
ends of the shafts of the club-shaped celU, which, instead of 
remaining within the cuticle, i>Ubh through it, and lake the place 
of the hold -fast. 

By thcAC root organs is Monostvoma, well separated from 
Prasiola, to which it is otherwise near. The root-organs in 
Prasiola are, as Jessen has shown in lus meritoriouf; monograph 
on the genus Prasiola, very different. Whereas in Monostroma 
the cells partake in forming the hold -fast, in Frasiola the fibres 
proceed from the intercellular substance, and are inclosed in the 
cuticle. In Monostroma the fibres arc simple, but in IVasiola 
they are branched, sometimes even anostomosing, and, in ]>arth, 
almost reticulated. 

Monostroma is entirely without special reproductive organs, 
but when the plant has reached maturity the cells become fruit- 
ful. At a certain period the contents of the cells are transformed 
into zoospores, which, after swimming about for a short time, 
fix themselves to some object and develop into young plants. 
As there are at least four zoospores in every cell, a middle-sized 
frond must produce many thousands of them ; hence it will be 
seen what a powerful means they arc of increasing and muUi- 
plying the plant, 

The exact nature of these small organs has not been thoroughly 
studied. For what is known on the subject we arc indebted to 
Areschoug's able essay “ On the Formation of the 2Soosporcs in 
A/. GrtvUUiy* and also to Thuret’s remarkable work, “ Kc- 
cherche.s Bur les Zoospores des Algues." 

Nothing is known as to the way in wliich the zoospores are 
formed in the cells. AU that is readly known is that the parts of 
the cells which undergo traafiformation are the chlorophyll 
bodies, but irow the green contents of the cells change into 
Boosporcs, and whether by successive or by rimaltaneous divkion, 
are pnoblcmB still enveloped in total obscurity. 

When the zoospores are formed numbers of them lie in the 
cells moving about their somlJer ends. After a time they lie 
BtiU ; then, under the infiuence of light, they may be seen turn- 
ing about in their cells as if struggling to get out of their narrow 
prison. A rouTid hole then forms in the celbmembranc and in 
the cuticle, whence die aoospores speedily escape. After a short 
time the motion ceases, and t ieyJie in tlic cells, where they 
probaWy soon die. 

The time of the day when the zoospores issue from the cells 
Is generally between four aa( six in the morning. vSometimes, 
especially in autumn, the sWrmiug takes place later in the day, 
tven in the afternoon. In some of the Ulvae, according to 
Tburet, the swarmii^ does not occur at any special time of the 

The zoospores, In the species which are best known, are of 
a«i oval form, the lower end being drawn out into a rostrum, to 
which are attached two dlia, of about the same length as the 
zooKporos. Sometimes there are found iu all the species two 
kinds of zoosjxjtes, the one with four, the other with two cilia. 
The former arc nearer to germinating spores, the latter to resting 
imores. In many other Uivoce^e two kinds of zoospores have 
aUo been observed. 

The colour of the zoospores is green, but the smaller end is 
lighter in colour or almost hyminc. The cilia are always 
colourless. 

The free zoospores have a vokmtary motion, and two distinct 
movements. Firsts they tsem quickly each on its own axis, and 
secondly, they move mw farwords, now in olrdeB, then in 
straight lines, now one ^y, , then another. 

As to hoty this motien Is produced, and which part of the 
coospores 4 b mosx wS^m^om in cumdng it, various nj^ons 
prevail. iUp to 4hfi lisnethe most feueml heUef is that 

the cilia Ate 4he locomoAive oignus. Ahotmu* opinion was, how- 
«w,mcprsw«d hf IM. AnMoheogln 4he ThswwccSsMir of the 
Ackdeny ttf Upsttb fbr tiw year itnmrfy, that the 
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tooMpores in iXK>tion hftve a power of contractinj; and expandinjf 
very quickly, and of very considerably changing their form ; this 
changing of form, he considers, constitutes in itself the mechanism 
of motion. In this essay he has dearly proved that in the algae 
then under examination, the cilia cannot be the true organs of 
motion. 

The roospores originate always in the cells that l>e on or near 
the margin of the frond ; they afterwards appear in abundance 
in the upper ports of the frond, whence they spread gradually 
dowuwaklfi, tiU they fill up all the cells of the monoj^tromatic 
port. 

When the motion finally ceases, the zoospores fasten them- 
selves to some object near at hand, and then }>egm to develop 
into your^ plants. The zoospores w'hich, till this time, were 
formed of the bare protoplasm only, are now covered with a 
cellular membrane. The cilia disappear, and a process of 
division commences, which, however, in the siwcles of this genus, 
has not been studied. In several other well-known Ulvic, this 
division takes place first In one dimension, but afterwards in 
two ; thus an expanded membrane is formed. This increase in 
size takes place, according to the observations of authors, 
principally, but not exclu-tively, in the periphery of the frond, 
or on the apex, if there be one. The youngcit parts of the 
plants are thus always at the top, and the oldest at the base. In 
this way the frond acquires a tolerable leaf-like aspect. 

A* before-mentioned, the frond does not in all the species 
remain attached during its whole life to some object. It is 
often foumi, fresh and in full vigour, lying loosely at the bottom 
of the water in which it crew. Thus, according to the 
experience of authors, these free example.^ are entirely mono- 
stromatic. Hence there is reason for the opinion that, in this 
case, the frond divides itself into two parts, and that the division- 
line between them falls juU on the border between the upper 
tnonostromatic part of the frond and the lower, and not mono- 
stromatic. The upper part of the frond Furvives for a consider- 
able time, and generally increases in size, until the formation of 
zoospores begins, when it gradually decays. The fate of the 
other part of the frond is involved in obscurity. Dr Wittrock 
thinks it not im^n-obable that the cells may detach themsclvcfi 
from each other, and become a kind of fixed gonidia, which 
finally develop into young plants. Such a mode of increasing 
would agree with that which, according to Kutzing, occurs in 
several species of the genus Ulva of authors Ktz.), 

where the cells in the stipes of the plants, after the frond 
becomes free, put forth budding-cells, ll also occurs in 
Prasiola. 

Kiitzinp:, in his works, speaks of another kind of reproductive 
iwdies, the so-called which be says occur in the 

Ulvaceffi. He describes them as brown, and as detached from 
the surface of the frond, also as round bodicH with a thick hya- 
line membrane, the contents of which are brown and granular. 
In (//va Ktz., to judge from the figure, they appear 

to be about three times as long as the outer ceUs. Dr. Wittrock 
had been unable, after diligent search, to find them. To Thuret 
their use was unknown, and Jessen supposed that they proceeded 
from some accidental deformity of the comnwn cellular tissue. 

No genus in the whole vegetable kingdom has so wide a range 
as Monostroma. It has representatives in all parts of the world, 
but the greater part of the species prevail in the colder parts of 
tbo European temperote zone. Of the eighteen species which 
are known with tolerable certainty to belong to the genus twelve 
are found in this zone. In the southern part of the Polar regions 
the genus has not Jess than seven representatives ; in the equa- 
torial zone one species is found ; south of the range of the 
** wild goat,” only two. In Europe there ore fifteen species ; in 
Asia, two (or, including Af. /us^w, three) ; in Africa, one ; in 
North America, one ; in South America, one ; and in Australia, 
three species.^ 

/Many of the species grow in salt water, some prefer brackiab, 
others inhabit fre^ water. They grow generally in shallow 
water, most frequently only one or two feet below the surface ; 
bat twx> species often grow man^ fathoms under water, Some 
spedes are found at nearly all times of the year, others in the 
spring and summer only. All are annuals. 

To fadlitate examination and to preserve as much as possible 
the natural order, Dr. Wittrock has subjoined 4^ tabular view of 
the species whidi he has examined. The characters are here 

* At premint thw species oaJy of Menostrofloa ere known to «tow on 
Bntlsh slMres, nmns^. Afi AnZAwsfW, M. Grwiilei, end M. 

The drat inhahiia Mn wjusr. the ethers salt water. On the north ccast 
of France fivcipeeies are F- M. 


adduced partly from the form and position of the cells as shewn 
in a transverse section of the frond, partly from the devdop* 
ment of the chlorophyll bodies andwe tmekness of thh fronds 
Ihe arrangement 0/ the species in this scheme is not Altogeriier 
the same as that afterwards observed in the Realise. 

The species are fully, even minutely described, and the inono* 
graph is illustrated by four plates, in which magnified figure are 
given of the fiurface and transverse sections of the fronds. These 
are' extremely u*{eful, since the species can be determined by 
microscopic observation only. MArv P. Mxrrefjklb 
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In the most recent numbers of the yournal of Botany (May- 
July), the most interesting article is perhaps the de'ic^rion of a 
new British Umbcllifer, Sdmum Cai'vifoliay by Mr. F, A. Lees, 
illu^rated hy a plate. Tire plant is widely distributed on the 
Continent, and has been now discovered in Lincolnshire by the 
Rev. William Fowler, It has apparently been confounded wi^i 
Peucedanmn palusire^ to which however it is not very nearly 
allied, and should be looked for elsewhere. 

The recent number » of the Scottish (October 1881- 

July 1S82) contnin the u>ual supply of articles on various 
branches of natural history, especicdly interesting to dwellers in 
or visitors to the northern parts of our island. 

The A meric aa yournal of Science, June. — Respiration of 
plants, by W. P, Wilson. — On the question of electrification 
by evaporation, by S. H. Freeman. — Obseivations on snow and 
ice under pressure at temperatures below 32* F,, by £. Hunger- 
ford. — On the minerals, mainly zeolites, occurring in the luasalt 
of Table Mountain, near Golden, Colorado, by W. Cross and 
W, F. Ilillebrand. — On a new locality for Hayesine, by N. H. 
l)arton, — Notes on the electromagnetic theory of light, IL, by 
J. W. Gibbs.— New phyllopod crustaceans Irom the Devanioh 
of New York, by 1 . M. Chrkc. — An organ-pipe sonometer, by 
\V. Lc Conte Steven.'*, 


The Journal of the Franklin Institute, July. — Description of 
the Edison steam dynamo, by T. A. Edison and C. T. Porter*-— 
On the efficiency of the steam boiler, and on the conditions of 
maximum economy, by R. H. Thurston,— Note On the economy 
of the windmill as a wime mover, by A. R. Wolff, — Harmonic 
intonation of Chime bells (continued), by J. W. Nystrom, — Att 
organ-pipe sonometer, by W. Le Conte Stevens.— Analysis of 
Hclvitc from Virginia, by R. Haines.— The absorption of 
metallic oxides by plants, by F. C, Phillips.— Applications of 
the princit>lc of the phonodynamo|raph, by W. P, Cooper. — 
Remarks mode at the closing exercises of the drawing school, 
May 18, J 882, by C. Sellers, jun. — Conservation of solar energy, 
by r. E. Chose. 


THE Bulletin oj the Toney Botanical Club for April contains 
an interesting article by Mr, T. F. Allen on the “ Development 
of the Cortex in Charaf illustrated by 8 plates. The author 
divides the species belonging to the genus into eight groups, 
characterised by the mode of development of the cortical c5ls 
and cortical tubes. Three new species are described. 

Annalen tier Pkysik and Chemie, No. 6.— On the electricity 
of flame, by J. Elster and II. Geitel, — On double refraction in 
glass and .sulphide of carbon produced by electric induction, by 
H. Brongersma. — On mea.suremeDt of gmg b electric resistanoibn, 
by C, Dietcricl. — Note on weakly magnetic and dia-maguetto 
substances, by P. Silow. — Some experiments on diffusion of 
gases through hydrophane of Czemowitzo, by G. Hiifticr,--^ 
General formulae for determination of the constants of elistlqity; 
of crystals by ol>flcrv.uion of the flexure and drilling of prisma, 
by w. Vo^t.— On the molecular attraction of liquids for eaph 
other, by P. Volkm^n. — Reply to the memoir of Herr V. V^, 
X^ng ; Determination of the quotients of refraction of a pon" 
centrated solution of cyanin,” by C* Pulfridh,— ^peri^nte on 
colour-mixtures, by R. Schelske.— A proof of Talbotts |yop^« 
rion, and remarks on some of its consequences, by T, Bons,-<4- 
On the replacement of a centred system of neftiefiar spheric^ 
surfaces by a sitwle one of this kind, te? Fi Kessder,— ^ 
condensers, by W, Holtz.— On coloured spm-ks and their 
tiott by internal and external resistanocs^ by the same,— 
on the production of Lichtenburg figure^ m K. I* 

No, 7.— Oi transpiration of vapodrs (III. 

Steudel.-^On the same, (IV. Memoir), by X, 
farmulsti &c. (continned), by W- Voigt»-^VoJu»e $»d 
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efaawfgg of oTTitalline bodiea vith Qmni- or uQt-lateral presfure, 
fay toe same.— >On the absorptioR of heat by gases and a method 
based th«reii|ioTi for determination of the amount of carbonic 
Bicid atmospheric air, by Heine. — On the absolute ^stem 
of measurement, by P. VolkmanD.— 'Deduction of the funda* 
mennd low of crystallography from the theory of crystalline 
structure, by L. Sohneke. — On the molecular-kinetic lavs of 
heat of vapbdsation and the specific heat of bodies in various 
forms of aggregation, by A. Walter. ---On the different kystems 
of measures for mea&urement of electric and magnetic uuantitics, 
by R. Clausius. — On the metallic galvanic battery of Ferry and 
Ayrton, by B. J. Goosens, — The Waltenhofen phenomenon and 
the demagnetisation of iron bodies, by F. Auerbach. — On the 
behaviour of electricity in gases, by F, Narr. 

Ji€a^e Istiiuto Lombardo di ScUnze e LcHert^ Rendiconti, vol. 
XV. fa^c. xi.— On some formulae relative to calculation of errors 
of observation, by S. A. Maggi.— On two fossiliferous planes of 
the Lias in Umbria, by C. F. Parona. — On the variability of 
Cobitis t(rma^ by £. CantonL— On caffeic acid obtained from 
Cinchona cuprta, ^ G, B. Korner.^ — On an herbarium about 
3000 years old, by G. Conudia. 


u ith this oil and water (a wine-glass to a gallon), to destroy 
mttXyh'^g.^WaterdilywUhfoliactaus sepal: he aUo exhibited 
a specimen in u hich one sepm had developed a leaf-blade at its 
apex, proving that (as is usually the case) a sepal is homologous 
with the basS part of the petiole only , — Coloured tea-pods : Mr. 
Laxton of Bedford sent green, purple, and speckled pod$, the 
latter a result from crossing the two loriner. The purple colour 
appears to overlie the chlorophyll, which it' thereby conceals. — 
Antirrhinum Hendmoni : Mr, Cannell forwarded sprays of this 
race, which has white flowers with crimson border, but which 
will not set seed, this being apparently due to atrophy of the 
pollen. The anthers had dehisced even in bud, and such few 
pollen-grains as were present were minute and abortive. The 
ovules, however, appeared to be normal ; yet the race does not 
seem capable of being crossed. Mr, Henslow remarked that 
when wmte and purple snapdragons werh crossed the result is 
usually a streaked corolla with no certainty in the markings ns 
in the present case. — Aerial petato-tubers : the Rev. G, Henslow 
exhibited tubers found in the axils of leaves. He also sliowed 
plum leaves perforated with small circular boles, caused by rain- 
drops concentrating the sun's rays, which had tlius burnt them. 

Edinburgh 
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Anthropological Institute, June 27.— General Pitt-Rivers, 
F.K.S., president, hi the chair. — Mr. Villiers Stuart, M.P,, 
exhibited and described a drawing of the funeral canopy or tent 
of an Egyptian queen, and some casts of bas-reliefs discovered 
by him within a short distaace of the tent.— Mr. E. H. Man 
read a further account of the natives of the Andaman Island?, in 
which he treated more particularly of their home life ; the food 
and methods of cooking were fully described ; alw the games, 
amusements, and dances. —A communication was received from 
Mr. H, C, R. Becher on some Mexican terra-cotta Bgures found 
near the ancient pyramids of San Juan Teotihuacan; from a 
comparison of these figures with those in the museum at Palermo 
the author argued tliat they were produced by people of the 
some race, and that the builders of these ancient monuments were 
Phoenicians, 

Royal Horticultural Society, June 27.- Sir J. D. Hooker 
m the chair .— attacked Eun^i: Mr. W. G, Smith 
exhibited fruits, and an enlarged drawing, showing them to be 
often badly attacked by Euccinia malvacearumt and a Chdo^ 
spormm^ wMch would probably account for the presence of the 
Ur^o noticed by Mr, Berkeley in the germinating plant*?. — 
lify -■ Mr. G. F. Wilson exhibited a very remarkable 
hybnd between L. Washingtopiianum and D su^bum^ which 
had the foliage of the former, but flowers more like those of 
the latter,— campanulas: Mr. G. S. Boulgcr men- 
doned that Mr. Gibbs, of Chelmsford, had fertilised a common 
form of Campanula (with catacorolla), with the poUen of a 
syUaUthic blossom. He had raised 200 plants, and many had 
synaflthic flowers,— sport ; Dr. M. T. Masters ex- 
hibited a specimen of E, squarrosa, which had borne a branch 
wUh the characters of R,pisifera^ proving these supposed species 
to be one,— Efowers : Dr, Masters exhibited vircsccnt 
flowers of Auri<mla; Mr. Laing, a rose-pink double Begonia, 
with axilUry proUfications of double flowers besides a terminal 
all proceeding from the centre of a male flower; the 
nmule nowen being compact and double, but not proliferous to 
■ I^nn***** The Rev. G, Henslow exhibited a branch of 

wttll^wer minute wd almost capillary leaves, 

W * r cJLSI* disease: 

G. Smith exhi^ftd ftnsiU of Afalva splveslris with 
I\tcein$a malvaeearum. They confirmed the correctness of his 

witfa^ intervenuu aeidium sUge* as in the case of tiie 

<m both kides of the firond, and gp^ Over the ruptured masses 
^ ipWK!^ tnd mn amoujest ^ free sporesi&e iifl«»iption 
figures see Qtrdmirl ChevnkU^ Jtdy n, iwb5),— 

by Tibrto inidtkHf, Spk % i tor. iSrtar, 

dtow Rs hddt^ineiS ufW being treated by sy^Sglng 


Royal Society, July 3. — Prof. Maclagan, in the chair. — 
Prof. Tait, in a note on the kinetic theory m relation to dissocia- 
tion, stated (hat it followed from that theory as ordinarily enun- 
ciated that dissociation should take place at all temperatures, 
though of course very slowly at low ttmpcraturcs. Thi?, 
accoiding to the cheniUts, -was irreconcileabJe with the facts. 
It appeared, then, that a slight modification of the kinetic theory 
is necessary, so as to restrict the utmost ratio in which (he 
velocity of an individual pajticle may exceed the velocity ot 
mean square. This would entirely remove the difficulty, while 
in no way interfering iih the success of the theory in other 
directions. A strong analogy in favour of this is afforded by 
the ^uation of diffusion and of conduction, from w hich an 
infinite velocity is assigned under certain cases to a particle of 
salt in w ater. This arises at once from the assumption that the 
diffusion is always directly proportional to the gradient of 
strength, however small that gradient may be,— Dr. Knott com- 
municated a brief paper by Mr. Albert Campbell on experi- 
ments on the Peltier effect, in which the author had obtained by 
a very simple method the ratio of the Peltier effect for a givm 
pair of metals at 20* C. to that at loo*' C. The pairs he experi- 
mented on wtre iron-lead, iron zinc, iron-germon fiilver, and 
lead-silver ; and the ratios obtained for the^e differed in no cate 
more than 8 per cent, from the values indicated on Prof. Tail's 
thermo-electric diagram— a remarkably close agreement, con- 
sidering how much meuls of the same name differ in their 
thermo-electric properties. — Prof. Marshall read the continua- 
tion of the pa])er by himself, Prof. C. Michic Smith, and Mr. R, 
T. Omond, on the lowering of the maximum density point of 
water by pressure. They had repealed their former experiments 
with fre.sn water, and had investigated similarly salt water 
of about the same density as sea-water. Salt water apparently 
had no maximum density point at ordinary pressure— a iW:t 
previously known— or rather the maximum density point as 
calculated from a modification of Thomson's formula express- 
ing the thermal effect due to any sudden compression in terms 
of that compression, iss, so to 8t>eak imaginary, lying below the 
freezing-point. The results with salt water are important, as 
giving greater confidence in their method, so that the lowering 
of the denpjty-point of fresh water by 5** C., by a pressure S 
one ton weight on the square inch may be accepted as not far 
from the truth, -—Tbe Rev. J. L. Blake read a paper on vocalisa- 
tion and articulation, wbich was a continuatmn of his former 
paper on breath-pressure, and in which he considered specially 
^e actions of the various muscles on the lungs and vocal organs 
in producing speech, pointing out what he considered the 3iief 
diflmnees m the actions whidi accompany breathing, speaking, 
and singing. 

BSKtlH 

Phyaiological Society, June 9 ,^ln our account of this 
meeting (Natubb, voI, xxvi. p, aid), by an oversight a page 
of the report was omitted^ At the close of the notice of 
Prof. Kroneokeris report on Dr, MeUeris experiments on the 
adion of the vs^ns» and before the words ‘‘Since Hunter's 
foUowing paragraph should have been inserted 1— » 
“ Prof, du Bds-Reymond read a second report on the recently 
instituted researehes of Prof. Fritsch in Egypt and the Mediter. 
ranean, on electric filches, After Fritfph had sati-fied himself 
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SiA mentioned in the former conuDunication, that Mormyrus was 
an dectric he tborougbiy examined ita central nenroun 
syateni< He found the spinal marrow, when in a fresh state, to 
be a soft which comd be hardened by no medium so aa to 
be made accessible for examiimtion. On the other hand, the 
brain was of so high a degree of development, that it is even 
beyond that of the birds, and has a reremblance to that of a 
raobit. Furthermore, Frof. Fritnch has examined a great num- 
ber of Torpedoes from the Mediterranean, and he had made 
out four distinct species with their respective varieties. Into the 
specific diagnoses he introduced the number of the columns or 
pulars in the electric organ;:, and this because he found — as the 
result of a long aeries of careful countings — that the proposition 
as to the pre-formation of the electric oi'gans (i.^. the doctrine 
that in the electric organs, after their first formation, no new 
elements arc added), was true. The opposite view, that during 
growth new pillars were continually being formed, until very 
mtely was almost universally held, and seems to Jmvc rested on 
Hunter^s authority, who, towards the end o( the last century, 
hod made two Kcrics of countings, one on a cnnimon Torpedo, 
eighteen inches long, in which v'cre 470 luHars, and one on a 
giant Torpedo, c^night at Torbay, four feet in length, which 
contained 1182 columns. Hunter scem^ to have taken it for 
granted that the larger animal was but an older specimen of the 
same species, and had thence concluded that the pillars had 
increased during growth,*’ 

Tune 30.— Pruf. du Bois-Reymond in the chair. — Ur. G. 
SaJomon read a paper on his attempt to invent igale more exactly 
the xanthin bodies of urine. He especially investigated the 
hypo-xantbm and its reactions, and in doing so found a new | 
su)}Siance which easily crystallised, and which for the present he 
called para-xnTTthin, from its relation to xanthin. From the 
small quantity it was an yet not possible to make an accurate 
analysis of it, even though 500 litres of urine bad been used in 
the investigntions.-^-Ur, A. Baginski spoke of the anatomy of 
the colon in children. He endeavonrtd to find in the minute 
anatomy i.f the colon in infants, an explanation of the well- 
known fact that children during the first few years of their life 
can either not diciest food containing staich, or at least do ho 
with greater difficulty than adults. He found on the examina- 
tion of the colon of the human embryo, and of infants up to 
their fourth year, that in the fostus, and even after birth, there 
were no dm; a? as yet in the mucoufi membrane of the stomach.* 
and colon, while in the infant the deeper lymphatic vessels were 
more strongly developed than in the adult. 

Paws 


Academy of Sciences, July 10.— ^M. Blanchard in the 
chair. — The following paj>ers were read:— On the differential 
equation which gives immediately the solution of (he problem of 
three bodies to quantitie.s of the second order inclusively, by M. 
Gylden. — On various hydrates formed by pressure and release 
from pressure, by MM. Cailletet and Bordet. They compressed 
phosphuretted hydrogen in presence of w ater ; on sudden release, 
crystals of what is doubtless a hydrate of phosphonium were 
formed within the tube. The critical point was + 28*. Other 
hydrates were bad ou treating similarly equal volumes of carbonic 
pcidand phosphuretted hydrogen with water, dry pho'^phuretted 
hydrogen, ancf sulphide of carbon, and ammoniac gas in presence 
of a saturated solution of that substance (a hydrate of ammonia 
vras formed in the latter case on the admission of some air), — 
Note on Brisinga, by M. Perrier, The Travnilhur expeditions 
have yielded a splendid specimen, almost complete, sixteen well- 
preserved discs, two very young individuals, and a great many 
isolated arms, lliey are mostly B. coronata, the Urge one 
/?. A distinct form got in the Atlantic in 1 880 is 

named //. Kdwardm, The development of Brisin$a^ bordering 
with that of crinoids on the one hand, is singularly like that of 
Ophfuridcs and Stcllcrides on the other.— Researches on the Jaw 
or activity of the heart, by M. Dustre. He gives experimental 
proof that the law of periodic variation of the excitability 
(Sfarey) is an attribute of muscle, and that the law of uniformity 
of work or of rhytlioa (E. Cyon, Marey) is an attribute of the 
nervous apparatus. — Generalised and contagious acni indurata^ 
having for origin vtwrioliform or varioloid acn^, by M, Brame. — 
On aiiwar oquatioa- with partial derivatives, by M, Darboux. 
—On the ratio the eircooiferenee to the cU|imeter, and on the 
Napie^n logarithms of oommettsurahJe imtabm or of algebraic 
irratianals, by M. LlndemartB.— Rectification, by M. Tannery,-^ 
On the conditions of acbfomatism in phenomena of interierenoet 






by M. HurJon,— Apparatus, J with which may be recorded, in 
the form of a continuous curve, the liberation or the absorimoa 
of gases, and specially those which result from phenomena of 
fermentation and of respiration, by M. Regnard. Briefly, the 
gas from a vessel of liquid in fermentation acts on Tnercmy in 
one arm of a manometer, a float in the other arm rises mid 
pushes up one arm of a balance, making a platinum wire on 
the other arm dip in mercury and close a circuit. ITie current 
passes through two electro-magnets, one of which aflects a style 
on a rotated blackened cylinder (through a ratchet and screw 
afrnngctnent) ; the other, by raising a snmll bell out of mercury, 
release.^ the gaseous tension, so that the circuit is broken, and 
on. The second apparatus, for respiration, is a slightly modified 
form.— Reply to M. Berthclot on the subject of the note “On 
the electromotive force of a rinc-carboii couple,” by M, Tommasi. 
— On basic salts of manganese, by M. Ciorgeu.— Action of 
bromine on quinoleitie and pyridine, by M. Grimaux. — Researohea 
on the curves of solubility in water of the different varieties of 
tartaric acid, by M. I>eidie. — Botanical, chemical, and thcra- 
peuticnl researches on globularia, by MM. Heckel, Moutson, 
and Sebiagdenhauffen, They differ from Walz about the chemical 
nature of the glycoid gtobularinf^ obtained (along with tannin, 
colouring matter, and cinnanuc acid) by means of boiling water 
from the leaves. Instead of two products of decomposition 
under acids, they obtain only one, for which they keep the name 
^hbulareiine; it is oily and resinous-looking after preparation, 
and becomes a transparent uncrystal I isable mass. In hot caustic 
alkalis it dissolves, fixes the eiement.s of water, and is trans- 
formed into cinnamic acid. Glo^ularine contains also a little of 
a very volatile aromatic substance, which seems to be partly 
formed of cinnamate of benzyl.- — On the presence of glycol in 
wine, by M. Hcnninger. — On the duration of the luminous per- 
ception in direct and indirect vision, by M. Charpentier. The 
|>ersoii gave an electric signal on perceiving light tlirough a hole 
in the bottom of a dark lined box, when a shutter fell from it. 
The interval .studied (duration of luminous perception) varies in 
the same Individual under like conditions, from .•simple to dotiUe, 
but a constant mean may be reache<l i3 hundredtfcBi of a 

sec., with daylight). It varies with different persons; ia about 
the same with both eyes ; is notably incrca«e<l by otlier brain 
occupation ; is greater in indirect than in direct visiim ; exereise 
attenuating but not suppressing the diflercnce. Exercise for moUy 
days lessens the duration, but in certain curious ways for different 
parts of the retina. — Regeneration of peripheric nerves by the 
process of tubular suture, by M. Vanlair, — Experimentjd re- 
searches on the contractility of the uterus under the influence 
of direct excitation*, by M. Dembo. The remarkable uterine 
excitability of the rabbit, may be connected with the fecundi^ 
of that animal. Hogs and cats gave slight contractions. — Anolystf 
of the waters of the isthmu.s of Panama, by M. Aillaud- The 
w aters of the Rio Grande, at a certain height, and before entrance 
into the marshy region, are potable. — On the coal basins of Tong- 
King, by M . Fuchs, The workable coal, to only joo m, below the 
sea level, is estimated to be over five million tons. There arc 
four different species in distinct groups of beds. 
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THE MODERN APPLICATIONS OF 
ELECTRICITY 

The Modem Applications of Electricity^ By E. Hos- 
pitaSier. Translated and Enlarged by Julius Maier^ 
Ph,p. (London : Kegan Paul, Trench, and Co,, 1882.) 

T his book professes to be a popular account of all the 
more important practical applications of electricity 
that have daring the last five years drawn so much public 
attention to that science. N o better popular book than 
that of M. Hospitaller has appeared, and were it not for 
certain defects, chiefly of style, the present translation 
by Dn Julius Maicr would have been admirable. It 
deals in a fairly easy and at the same time fairly accurate 
manner with many technical matters, and will no doubt 
prove a very popular work. Part I. treats of the sources 
of electricity — batteries and dynamo-electric machines. 
Part IP, which is naturally the largest section of the 
work, is devoted to Electric Lighting. Part III., the 
least satisfactory perhaps of the whole, and the one that 
has suffered most by the fact of being a translation of a 
foreign work, comprises Telephones and Microphones. 
In the fourth and last section a number of miscellaneous 
applications are described, including Electric Motors. 

We have referred above to certain defects of style 
apparent in the work before us. It is unusual, to say the 
least, to speak of the “ blades ** of a battery in referring 
to the plates of metal or electrodes. Still less usual is it 
to Call the electrode-poles rheophores ; a term which 
^probably a great many electricians in this country have 
never used and do not know ofi Neither is it usual to 
speak of a steam-engine as a vapor-motor.*' There are 
objections against the novel use made by the author or 
his translator of the term electrodynamic *’ as a general 
adjective to comprise both ** magneto-electric ” and “dy- 
namo^electric ” machines. The word electrodynamic ” 
has already its own accepted use in the science ; and if 
any extension of that use is necessary, all analogy requires 
that that extension should be in a direction di^rent from 
that attempted It is a dangerous experiment in a 
“ p«Dpular *' book to meddle with accepted technical terms ; 
for besides being misleading to the public' when they sub- 
sequently attempt to read other and more strictly scien- 
tific books, it makes the author of the popular work look 
as if ho did not understand what he was writing a^;out, 
whem he uses accepted terms in a meaning other than 
their accepted one. There are other pwints that strike 
one as defects. What will the ordinary reader make oat 
of such a sentence U that with which Chapter I. opens ? 

We tan form a fairly exact idea of a battery by com- 
paring it to a focus («k) of beat ; for the furtmee 

htdier^^ Or this (p, 14); “To continue our com- 
patison between a battery, the focus of dectrietty and a 
focus 6f heat, we say that poleerise^Uen in a battery is 
pmUffons i& the mmt of draught in a This 

peecions piece of nonsense is nearly equ«!lGd by the fol* 
folding : battery is only used now ^ /d<m aouriSyth 

tissemMksy and by some experinuhters who 
#nluio HWsmm or other cannot set up a steatp or ^ 
(these 

^ tJwnttoe irdid ubmnMtfes u fow 
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positive errors which no reviewer can conscientiously 
pass over. There is so much that is excellent in 
Hospitaller's work, that it might seem ungracious to point 
them out. But the only way to keep up the standard of 
popular scientific works is to point out where their scien- 
tific sins lie. In a section devoted to electrical units, we 
are first told that the “unit of intensity” is the nmpiVe, 
As the author habitually uses “intensity” for electro- 
motive force (“ it corresponds to what the French call 
‘ tension,’ he sn)s), we must beg to remark that the de- 
finition IS wrong. But the book goes on to say (p. 8) 
“The ampere is really a penVctly distinct quantity oi 
electricity, as a litre is a definite volume, and a kilo- 
gramme is definite weight.” Wrong again ; for the 
ampere is the standard unit of strength of current, and 
not of either “ intensity” or “quantity.” To make mat- 
ters worse, the author adds the following explanation ; — 
“ Jf we say that the intensity of the current traversing a 
wire IS one ampere, wc mean by that that the quantity of 
the current traversing this wire during ones second, if the 
current preserves the same intensity, is one amp^sre.” 
This statement is happily contradicted by one standing 
on the opposite page of the book, namely, that “a cur- 
rent with an intensity of one amp^ire yields per second a 
quantity of electricity equal to one coulomb.” But how 
is the unfortunate reader to know w'hich of these to 
believe ? 

The author and translator are more at home in the 
applications of electricity. Here, however, wc must pro- 
test against several misstatements and errors. On page 
81 comes the preposterous dictum that Edi$on\s coil is 
exactly like Grainmd Sy^ a statement so absurd that we 
have only to remind the reader that the Edison armature, 
so far from being like that of Gmmme, coiled on an iron 
ringy is so precisely like that of Siemens, wound shuttle- 
W'ise along a cy Under y that, as ev’erybody knows* Edison 
pays Siemens a royalty for the use of this principle. At 
another part of the book the armature of the Brush ma- 
chine is said to be “in principle a Pacinotti'a ring,” but 
of that famous machine which anticipated that of Gramme ^ 
not only in the employment of a ring-armature but in the 
application of the segmental collector or commutator, and 
which dilTcrs from Brush far more than it differs from 
Gramme, tlie authors maintain a complete silence. They 
speak of the Gramme “collector ” as though Pacinotti 
had never existed. 

Turning to incandescent lamps, we find those of Swan, 
Lane- Fox, and Maxim, fairly described ; and due credit 
is given to these pioneers of the principle of the incan- 
descent lamp. But of Edison's lamp a very poor account 
indeed is vouchsafed ; the filament-lamp of charred bam- 
boo being just casually mentioned, whilst his older lamp, 
with its horse-shoe of stamped paper, is figured and de- 
described iu detail. 

In describing Fuurc’s accumuhttor, a modification (due. 
we believe, to Dr. Fleming) consisting of a number of 
lead trays, coated with red lead and piled up vertically, is 
mentioned as if this were tbe origitial form. Moreover, 
we doubt wiicther ^thc happy idea of filling up the space 
between the lead plates by Plantii with red lead/* 
wonM by arty meatii produce the result of “vastly in- 
creasing the useftilneiis of that etetAvnt apparatus t it 
would raifbet destroy it by short-circuiting it. 


0 




290 


NATURE 


\yuly 27, i8«2 


Lastly, we must protest against the treatment given to 
Reis's Telephone, of which the book declares that it 
has always remained a purely musical apparatus.'* It 
is perfectly clear that neither M. Hospitalier nor Dr. 
Maier can have read Reis's own papers when they make 
this assertion, which those papers amply refute, and which 
a careful trial of Reis’s own instruments will also amply 
contradict. Reis invented his instrument, taking the 
human ear as pattern, because the human ear can vibrate 
to all kind of sounds. He invented it, meaning it to 
transmit speech, and though it transmitted music better 
than speech — and both imperfectly'-il did, to a certain 
degree, fulfil its inventor's aim. The author seems in 
fact to have viewed Reis's invention through the hazy 
medium of the writings of Count du Mon cel, or some 
less reliable authority ; for he mentions Ycates's experi- 
ments of 1865 (in which articulate speech was transmitted 
by a modified Reis instrument with such accuracy that 
the voices of individual speakers were recognised), and 
then adds : “ The musical telephone might have become 
an articulating telephone under these conditions, but this 
result was not obtained^ partly on account of the imper- 
fection of the instrument, and partly because Yeates had 
no suck result in view/*' How this extraordinary dis- 
tortion of well-known facts has crept into the book before 
u3 we are at a loss to conjecture. Doubtless the numerous 
excellent illustrations with which the book is adorned 
will procure for it a ready sale. 


HANDBOOK FOR NORTHERN AND CENTRAL 
JAPAN 

A Handbook for Travellers in Central and Northern 
JafaUi 6 r*c., with Maps and Plans* Hy Ernest Mason 
Satow, Second Secretary and Japanese Secretary to 
H.B.M. Legation, and Lieut. A. G. S. Hawes, Royal 
Marines (Retired). (Yokohama : Kelly and Co. ; 
Shanghai ; Kelly and Walsh, i88i.) 

A S a mere handbook this work is indispensable to the 
European traveller in Japan, But it is much more 
than a handbook, it not only indicates what is sight- 
worthy, but explains by illustrative myth or legend, drawn 
from local tradition or from the little explored treasures of 
Japanese literature, the special interest with which moun- 
tains, temples, mounds, groves, and places are invested 
in the eyes of such Japanese as have not yet aban- 
doned their nationality. To readers of this journal the 
most valuable portion of the book will be the description 
as accurate as minute of the Alpine region formed by the 
provinces of Eichiu and Hi da (now the prefectures of 
Ishikawa and Gifu) — a region difficult of access even to 
natives, and almost untrodden by Europeans. The 
mountain range bounding this wild and remote tract on 
the East is the most considerable in Japan, extending 
nearly due north and south for some sixty or seventy miles, 
and rugged with innumerable peaks, the most conspi- 
cuous of which, beginning from the north, arc Tatdyama, 
9500 feet, Goroku-dafcd, 9100 feet, Yari-ga-tok^, 10,000 
feet, and Norikura, 9800 feet. The chain is not of homo- 
geneous structure, nor are the peaks of contemporaneous 
ori^n. The basis is a closegrained granite, not unfre- 
quently rich in garnets. Through this backbone or axil 
vast masses of igneous and volcanic rock have been ex- 


truded, the volcanic rock principally tracbytic, often 
coarse-grained, and occasionally (Tate-yama) coluninar. 
Of the peaks, Yari-ga-takd (spear-peak) seems the most 
ancient, and consists of an intensely hard, foliated rock 
with Curiously contorted siliceous bands and of an almost 
equally hard poi*phyry breccia. Nori kura (ride-saddle) 
and Tat<5yama (steep-hill) are both volcanic. Goroku- 
dakd or Renge (Lotus dower Peak) consists of a mass of 
trachytic porphyry piled upon and against a close-grained 
granitic rock. The lower slopes of the range are overlaid, 
say our authors, by sedimentary rocks, but 1 am inclined 
to doubt the accuracy of this statement. Under the 
derce sun and incessant rain of summer aerial denudation 
proceeds at a great rate, especially in the granitic dis- 
tricts of Japan, as may be well seen in the neighbourhood 
of Kobd, and the existence of a quasi -sedimentary rock 
may thus be easily accounted for. But true sedimentary 
rocks, excluding lacustrine deposits or fluvial alluvia, re- 
quire the agency of the sea, and the greater part of the 
covering strata of the Japanese islands, is of very recent 
origin, and has never been under the sea. Only for a 
few days in early autumn does snow disappear from these 
peaks, the curiously abrupt and jagged outlines of which 
recall and even justify the mountain-forms common in 
Chinese pictures. The fauna of the district is little 
known. Ptarmigans are common, so also are flying 
squirrels, as well as bears, two species, of wild boar, and 
the curious goat-faced antelope. The flora has been 
more studied. Dense forests clothe the slopes, princi- 
pally of beech and of several species of oak, mostly ever- 
green. Conifers are less abundant than is common in 
Japan. But the pretty 5 -leaved Finns parviflora^ S. and 
Z,, as well as, though to a less extent, Ctyptomeria 
japonicat Chamcecy Paris obtusa^ S. and Z., and C pisifera^ 
S. and Z., are not infrequent. I am not sure, for reasons 
too long to state here, that the Cryptomeria, despite its 
frequency, is indigenous to Japan. Two or three kinds 
of Betula show themselves at elevations of 4000-5000 feet. 
Below this level many examples of the genera Epllobium, 
Scabiosa, Hypericum, Parnassia, Euphrasia, LUium (£, 
auratum and L, tigrinum\ Hydrangea, Smiiax, Akebia, 
Tylophora, &c., constitute a vegetation by no means 
without a western European aspect. Above 5000 feet 
Vaccinium, Diphylleia, TroJUus, Paris, Fragaria vesca^ 
and Anemone make their appearance. The common 
Pinguicula is also found, and probably Loiseleuria prv^ 
cumbens^ which I have gathered on the slopes of Asama- 
yama, finds a home on those of the Hida mountains. 
Above 8000 feet a small Dicentra {D.pusilia, S. andZ. ?), 
a yellow violet, Shoriia uniftora, and SckiBocodon soldek* 
nelloides are to be seen interspersed among bushes of a 
dwarf azalea. But it is doubtful whether*any true Alpine 
flora exists in Japan. 

On Tat^-yama the climber passes by some bexagonaBy 
columnar examples of andesite, said to have been origin** 
ally prostrate trunks of trees over which a woman in- 
cautiously stepped, which so offended the deities that 
they were changed into useless blocks of stone. spot 
is called Zai-moku-zaka or timber-steep to thi$ day, in 
commemoration of the fact, Solfataras, it ahotdd he 
mentioned, are as common In this district in 
parts of Japan. A curious means of coring dee)^ 
ravines and precipitously walled valleys, known as ICagOr/ 
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no-vatasbi — basket-crossing — is much used in these pro- 
vinces. A sort of wicker cradle is suspended on hempen 
ropes slung across the valley, and is drawn by lines 
to one side or the other, or, as is more usually the case, 
the peasant crosses without assistance. Entering the 
cradle, he seizes the ropes above with his hands, and by 
a series of dexterous jerks, needing considerable practice 
for their due accomplishment, takes himself and the cage 
across. The great danger seems to be that of getting the 
cradle from under him, and thus leaving his body 
suspended in mid-air. His struggles are represented no 
less quaintly than vigorously in a drawing by Hokusai, to 
be found in the 13th volume of his Manguwa, or Rough 
Sketches. 

A distinguishing feature of the book is the elaborate 
account given of the principal mountains, most of which 
have been ascended by the authors. Fuji, of course, 
is the highest, Dr. Rein making it 12,280 feet, Mr. 
Stewart 1 2,365 feet. The curiously Jagged outline of the 
comparatively narrow rim of the crater shows doubtless 
that the broad deep cavity, of which the diameter is about 
1500 feet, and the depth about 550 feet, was usually full 
of boiling lava, spurted up from time to time in the man- 
ner described by Miss Bird in her graphic description of 
the great volcanic districts of Kilauca and Mauna Loa. 
It is not mentioned that the two wells on the summit, on 
the edge almost of the crater itself, the Famous Golden 
Water and the Famous Silver Water, derive their supply 
from hoards of snow preserved by overlying masses of 
wind-heaped scori®, and volcanic dust from perishing 
under the fiery rays of the summer sun. One of the 
most interesting of the many peaks which Messrs. Satow 
and Hawes are the only Europeans who have as- 
cended, is Mount Ganjiu, of which the shapely out- 
lines rise in beautiful logarithmic curves high over the 
plains of Nambu. The mountain consists of three 
volcanic cone-frusta “telescoped*’ into each other. The 
lower cone is of course the oldest, the rim of its crater 
being still distinct at a height of about 500 ) feet. A 
Smaller cone about 600 feet high, rises within this, the 
rim of the crater of which is nearly equally distinct, and 
a third and smallest cone tops all, having a height of not 
more than 100 feet, and showing a crater at its summit, 
from which jets of steam still issue. 

It is noteworthy that in Japan the names of rivers, 
capes, plains, and villages are usually pure Japanese, those 
of mountains more commonly Chinese. Some of the 
place names in the northern part of the main island have 
a distinctly Aino character, for instance, such a name as 
Namakunai, and many of the names ending in “b(J,” a 
corruption of ‘'betsu,” the Aino word for river. 

Two capital maps accompany the book, which the 
stay-at-home reader will find as full of curious lore as the 
traveller of valuable information. 

Frkdk. V. Dickins 


0(/li BOOK SHSLF 

in Nidieriak, By Joseph Lucas, F.G.S,, F.M.S., 
Telford ModttUist of the Institution of Civil ^gioeers, 
A^odote of the Institute of Surveyors. (London : 
; Elliot Stock. Patdey Bridge ; Tbdnuts Thotpe.) 

book is tlm xtsult of notes and observations other 
Itoi tttade Nidderdale during Hkt pn^ss 


of the Government Geological Survey of that district, 
between the years 1867 and 1872. 

Nidderdale is a remote pastoral valley, formed by the 
River Nidd, which takes its rise near the mountains of 
Great and Little Whernside, and which, after a course of 
about thirty- five miles, joins the Ouse near York. 

The basin of the Nidd, above Hampsthwaite, includes 
an area of eighty square miles, and for sixteen miles from 
Great Whernside, ine valley proper is nowhere more than 
one mile wide from ridge to ridge, and is from 500 to 800 
feet deep, forming as it were a deep groove in the vast 
easterly sloping heather-covered moorland. 

After a few introductory remarks upon the geology and 
geography of Nidderdale, Mr. Lucas deals with the cattle, 
sheep, and other matters connected with the farm, including 
instructive and exhaustive discussions upon the various 
names. In the dairy department we have the (old 
Norse, kirna— a churn), now a revolving barrel or tub, 
on a horizontal axis, the si/e (old N(5Tse, sahl— a sieve), 
and stAe, Saxon si/tati — to strain; and the“lile roond 
thithel” for stirring cream. The old cheese press is 
described in detail, and there is an excellent drawing of a 
very old form of that dairy implement, very like such as 
wc remember to have seen long ago in remote rural 
districts in the north. Then there js a very interesting 
chapter upon the farm itself, in which Mr. Lucas intro- 
duces a farmer speaking in the dialect, and describing by 
their appropriate names and uses, the various buildings, 
fields, and animals to be found upon his farm ; inter- 
spersed with these the author has put the various Norse, 
Anglo-Saxon, or Celtic words, from which many words 
in the folk speech have been derived, so that we have a 
means of tracing the sources of the dialect while we aie 
becoming acquainted with its local use. 

Mr. Lucas must have had opportunities such as very 
few others could have bad, to trace out the natural 
science of the district, and ns the passage will give a 
good idea of concise and clear style in which the book is 
written, we give an extract from the chapter on “Vestiges 
of the Ancient Forest.'’ 

“Nidderdale and its moors have formerly been covered 
by an extensive forest. Many trees lie buried in the peat 
upon the moors. In the thousands of sections made by 
little water- courses, the birch appears almost everywhere 
predominant. Hazel ‘sealh’ (willows), thorn, oaks, &c., 
also occur, but the birch must have formed a thick and 
almost universal forest by itself, such as may be seen on 
the west coast of Norway at the present day. The upper 
parts of the moorland gills, and much of what is now the 
moors, must formerly have made a beautiful appearance 
with its light gauze-like forest of birch and mountain-ash. 
The last surviving example on any considerable scale is 
present in Birk Gill, a tributary of the River Bum. The 
run of the Gill is north-west to south-east. The Gill is 
about 400 feet deep at its mouth, and half a mile wide 
from ridge to ridge. Like all other valleys of the same 
elevation in these hills, it is boat -shaped in section, the 
beck running in a deep ravine at the bottom. The sides 
of the hills are wild heathery moorland, crowned with 
fine lines of crags down to the edge of this ravine in whidh 
the native forest is preserved. There is no cultivation in 
the Gill, the bottom of which is about 600 feet above the 
sea at its mouth. The belt of wood clothes the sides for 
200 feet, or up to 800 feet near its mouth, and ends where 
the stream reaches 900 feet in a distance of rather more 
than a mile. Above this the stream is called Bamley 
Beck. The wood consists of mountain ash, alder, oak, 
ash, birch, holly, and thorn, running above the edge of 
the cleft with a delightfilUy irregular and feather)r margin 
on the ling covert moor.” Subjoined to this is an 
elaborate table giving the aspect, height, and soil of thi^ 
various trees found in this valley. A chafer is devoted to 
the modem botany of the valley, upon trhkh there ate^ 
also valuable notes in the introduction by Mr. J. G. 
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Baker, F.R,S., of Kew Gardens. Mr. Lucas is by no 
means backward in acknowledging by whom he has been 
aided in the completion of the workj and amongst others 
there are numerous and valuable contributions by Mr. J. 
R. Dakyns, M.A., Cantab, (of H, M, Geological Survey), 
both in the foot-notes and in the text. 

Notwithstanding this, however, the book is an original 
work, everywhere bearing abundant evidence that the 
materials have not been compiled, but in great part col- 
lected upon the spot, and carefully worked out by the 
author himself And as there aie many secluded vali^s 
in Cumberland, Westmoreland, and Yorkshire, in which 
the customs, manners, and folk-speech differ very little 
from that of Nidderdale, we think the volume deserves a 
much wider circulation than in the district of that valley 
from which it takes its name, Six of the concluding 
chapters are devoted lo the birds of Nidderdale. These 
chapters on natural history arc* the most pleasing in the 
book, and contain information respecting the distribution 
of many birds which is altogether new. After these there 
is a well'told story in the dialect (“Dicky and Micky 
Date'') by Thomas Thorpe, 

I’robably the most valuable, and certainly the most 
laborious portion of the work, is the glossary of the 
dialects of Nidderdale, with which it concludes. 

Local glossaries no doubt there are without number, of 
the northern dialects but wc have never before seen one 
which has traced with such clearness, both from its use 
and derivation, each word to its source. A residence of 
over forty years in some of those remote regions in which 
a corresponding dialect is spoken, enables us to testify 
that Mr. Lucas has been wonderfully accurate and ex- 
haustive in laying hold of the vocables of the district ; 
and the pains and skill with which he has traced them 
through the Norse and other cognate languages, must be 
seen before they can be properly understood. T. E. 


LETTERS TO THE EDITOR 

[The Editor dees not hold himself responsible for opinions expressed 
by hts eortrspondents, Netther can he undertake to return, 
or to correspond with the writers of, rejected manuseripts, 
Ph notice is taken if anonymous communications. 

[ The Editor ur^reuf/y requests correspondents to keep their letters 
as short as possible. The pressure oh his space is so pyeat 
that it is impossible otherwise to ensure the appeatamee evess 
of communicatiofu contaiHing interestinz and novel Pacts.'] 

The Sun-spot Period 

Tllii dight ol my bite noire, that part of Wolf’s sun-spot curve 
lying htlween the years 1766 and 1799, so clearly plotted in the 
communication by Prof. Mtanley jevons, on “I'he Solar-Com- 
aaerclal Cycle’' (Natuhij, vol. xxvi. pp. 226-28), impels me to 
offer souie remarks having special reference to solar periodicity 
at that time. 

In a [lajfcr read at the meeting of the British Associatioa in 
York la^t year, 1 ascribed the sun -spots to planetary tides in the 
solar tttmo8j>liere. Jt is not pretended that what was advanced 
nmounled lo denmnstration, but the assumption had this prac- 
tical result — it led nre to the conclusion that the sun-spot maxima 
aud minima, recognised in what is known ns the sun-spot period, 
are, on the whole, determined by the relative positions of the 
planets Venus, Earth, and Jupiter, The maxima are ncarlv 
always associated with conligurniioas in which Venus and Earth 
in con m action or opposition, have Jupiter in or near syzygy 
or quadrature ; while the minima are even more certainly asso- 
ciated with configurations in which Venus and Earth in conjunc- 
tion or eppoAttion, have Jupiter in or near the octant. 

There arc, however, significant deviations from this general 
Jaw, and the maximum to which Wolf aoiigos the date 1788*1 
occurs at a time when the law would give a minimum. N«w it 
ipay be.aidmUitedt iMt times special condUions pfevail, arisisig 
Ivom chai^^ within the sua itself, or from the advent mate- 
rial «g^meratk>iis,for<dgn to our system. I prefer, neverthe- 
to assume feur the present, that the e^pjauation of such 
perMicity as has been eeiahJUh^ is within the resourpes of a 
planetary hypothesis; Accepting the sun-spot record as read for 
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U9 by Prof. Wolf, because we have nothing belter, it is inlefred, 
that the apparent anomalies of the period in question ore due to 
exceptional planetary configurations. 

The following statement showH how lamentably observation 
and theory are at variance, in regard to the sun-spot numbers, 
near the dales 1778 and 1789 ; — 

Year's of Maximum Annual Sun-Spot Huntbers 
Observation 


1761 

1769 

1778 

Hypothesis 

1789 

1804 

1761 

1771 

•783 

*794 

1804 


The remarkable series of corn-prices, as given by Vrof. Jevons, 
however shows maxima so fairly in accord with the hypothetical 
maxima that I am tempted to quote them : — 

Years of Maximum Cotm-price at Delhi 

1763 1773 >783 «79* *803 

If this relation is anything more than a coiacidenoe, an important 
question aiises. Are we to consider the sun-spot record 
defective, and reject the maxima of 1778 and 1789, liecaiise 
they cannot be traced in the corn-prices? Not necensarily, it 
seems to me. The sun-spot record may not be reliable, and with 
its revision difficulties may vanish, but there is something very 
substantial about the maximum of 17S9, and it must be remem- 
bered that it is one thing to measure a sun-spot, aud quite 
another thing to use a sun-spot as a measure. The sun-spot tells 
of solar cUsturl>auce, but the attendant changes in solar radiant 
forces will be changes in quality as welljas in quantity, and it 
limy be taken for granted that there are solar jicriods that are not 
to be found in the sun-spot numbers directly. One outcome of 
the researches of Dr, Koppen has been the recognition of what 
is called the period of the “ Umkehrung," or inversion, 90 
named because the more usual relations of sun-spots and air 
temperatures are supposed to be reversed during this particular 
period, which lies between the years 1770 and 1816, or there- 
abouts. Double-edged weapons are, howeverj dangerous, and 
must be u.sed with caution. 

Sun-spot measurement itself is a somewhat arbitrary process. 
The “relative number" for a given day ids ten limes the 
number of growjis, plus the number of indiviiiual spots ; while 
I he metho<l initiated by the Kew observers, anl^ now* adopted at 
Greenwich, gives “snotted area," that is, the u>roportion of the 
sun’s surface coverecl Viy such S]>ots as may ue visible on that 
day. Jt would be inlereaiing to compare the^ositiona of the 
great spots seen in April lost, os given on the lonnual aun-spot 
rolls at Zurich and Greenwich respectively. Moreover, certain 
well-marked disiinctions in the character of the disturbance 
have no place, or next to none, in sun-spot measure— the 
facula? are ignored, while umbra and penumbra are luoiped 
together. 

Jt should be remarked that observation and hypothesis agree 
in the total number of periods, so that, the length of the mean 
sun-spot period remains unaltered, unless it is decided that 
certain observed maxima may be taken in addition to the hypo- 
tlictical maxima, and not as replacing them. The planetary 
liypothesis requires that the sun-spot senes shall be considered at. 
a compound series, representing a numl>er of more or less im- 
portant series of planelBry periods, and it is to be expected that 
at times there will be a aifhcuUy in tracing any dominant series 
of periods, whether primary or derivative. 

It seems to me that too much importance is apt to be attached 
to the mean sun-spot period, seeing that its oocurrwioe is exfcep- 
tional, and the departure /ram it very considerable. 

That these observations shonld be inconclusive is a matter of 
course, but my purpose will l>e served, if they tend fo produce 
the iropression, that there may l>e no real solution of continuity 
in the relation between the sun-spot numbers Ond the poriicalar 
scries of planetary iieriods that 1 believe to (rive " the sun*spot 
period *’ a rational basis. T. B. EdmoNDS 

72, Tortsdown Road, London, W., July 14 


^ Messrs. Me Alpine's AUasea 

Wjtx. you allow me imscs in your eoJumns (0 min . a 
remarks upon the “Biologicsl AthW'' of Mmxk I)l« And A< ^ 
licAlpine, and the “Zool^col Athues" of the iinn 
gentlemen? , ; 

Mr* D: McAlpine was, some thrse oir four « efeidjeet 
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in the biological laboratory at South Kensingtons and, after a 
diligant attendance at Prof. Huxley’s eighty odd lectures, and at 
the five monthg' practical' work, he .succeeded in paasing the 
exautingtion in the second class. The two following years Mr. 
McAlpine, with laudable perseverance, again presented himself 
for examination, each time appearing a place or two lower in 
the second class. 

While working at South Kensington Mr. McAlpine made 
several copies of the diagrams of type dissections in the labora- 
tory^ which diagrams are for the most part enlargements of my 
original drawings made by my friend and former colleague, Mr. 
G. B. Howes. 1 naturally imagined that Mr. McAlpine, like 
nther students who bad taken the same trouble, intended to use 
Ihofl-e copies cither for his private work or for his clas^-cs in 
Edinburgh, and I was, therefore, greatly f-urpri&ed at the appear- 
ance of the Biological Atlas, to find in it a number of marvel- 
lously inaccurate copies of these same diagrams, published not 
only without permission, but without the slighte‘-t reference to 
their source even in the preface. 

In the Zoological Atlas (Verrebrata) the same thing occurs, 
and my diagrams, although strangely altered, are quite recogni- 
•^able; in the figure of the sVote’s nervous sy^tem, for instance, 

1 notice, copied with unusual accuracy, a mistake as to the origin 
of the orbito-nasfll nerve, which occurred in my original drawing, 
but which has subsequently been con ecled. 

In the cases where Mr. McAlpine, baving no dia^’rams to 
ct>py, has had to depend upon his own disscclitius and the state- 
ments in text-books, the results arc sometimes remarkable. As 
an instance, I may take the ingenious diagram of the skate’s 
vascular fiystem, in which caudal veins arc shown accom- 

panying the caudal artery, and i^nssing directly into the corre- 
.sponding cardinal veins Ibe renal portal systems being com- 
pletely suppressed. 

According to the adverti emeniB, the Athencemn recommends 
the ** Biological Atlas ” (o all students of the subject ; 1 regret 
that T cannot agree with your contemporary ; in my opinion no 
books could possibly be more miachievoub to a iHfginner than 
these, since they hold up for his example and imitation a work 
of the most inaccurate and slovenly description ; as indeed, if 
possessed of ordinary powers of observatiiOh he cannot fail to 
find out for himself licfoie he has been a month at the subject. 

T. Jei-fekv Parker 

Otago University Museum, Dunedin, N.Z., March 24 


PaI«olithic Implements— New Localities in the 
Thames Valley, near London 

In Nature, for July 15, iS8o, p. 253, Mr. P. II. Pepya 
drew attention to a section then being made through beds of 
river gravel and brick carlli near the Wcvt Drayton Station of 
the Great Western Kailway. 1 had an opportunity of going to 
West Drayton on July 27, 1880, so 1 walked tlirough the cutting 
towards Langley. My quest was for relics of primteval man, and 
1 was rewarrled by finding not only several flint flakes, but the 
butt end of a massive implement broken in Palaeolithic times. 
This was just north of Langley Station, in Buckinghamshire, and 
the first Palseolithic relics, as far as I know, detected in that 
county. The workmen in the cutting for the new canal were 
such a rough lot that I found it impossible to fraternise with 
them, so my subsequent visits were all wade on Sundays. During 
these walks I lighted on ten implements and a large number of 
flakes at Langley and iver, all in the valley of the Coin, and a 
river until now (as far as I knpw) not described as implementi- 
fewms. In CTaveUw-ought from the pitclo.se to Taplnw Station I 
found a sin^e implement, a lar^ trimmed flake, and numerous 
simple flakes j this position is aCo in the county of Buckingham. 
At West Drayton, in Middlesex, in the valley of the Coin* I 
lighted on five implements and numeroua flakes. East of West’ 
Drayton, in a pit near Botwell, in the valley of the Yodding 
Brook, hitherto undescribed as implement-bearing, 1 found a 
single implement ; this was in the pit near Bull's Bridge In the 
same valley at Hillington, and other places 1 have foUnd several 
othei^ implements. In all the excavationR from Slough to Acton 1 
have found both implements and flakes. In the Oewrmlway cutting 
frpwGunnersbury to Houmlow I have found four iroplenients, one 
dose to Ilcmnslow, a masafve butt, and many flakes. This cutting 
}m been a wty interesting one, from the ahundanoe of the fossn 
sbeUa of fnesh-wJiter moHuscs found in the sands* espedially near 
dbe brji^ under Ihe, Hanwfidl Road, One shell vei^ abundant, 
aiod, aa w as my obserradop goes, absent horn the sands of 


North'east London, is Achatina acitula^ Mull., kindly named 
for me by Dr. J, Gwyn Jeffreys. I l>elieve this is the first record 
of fre^h-water shells from the Palaeolithic »;ands of the Haling 
district. Since my paper on the Valley of the Brent was read 
before the Anthropological Institute, in June, 1S79, 1 have found 
many more implements in the positions there mentioned. At 
North-east London, and especially in the Valley of the Lea, I 
have been able to greatly extend the range of Falccolithic 
man. In addition to the localities mentioned in my paper 
read before the Antliro{>ologicaI Institute, in June, 18 7S, and 
published in February, 1879, I am now able to mention 
London Fields, Homerton, in the south, a position south of 
Dalston Junction, and nearer the Thames than the places first 
given by me, Hackney, near the railway station, Abney Park 
Cemetery, South Hornsey, Highbury, Stamford Hill, Upper 
Kdmonton, Lower Edmonton, Bush Hill Park, Forty 11111 , 
EJnficId, and Cheshunt ; the pit at the last place, which for- 
merly produced flakes only, has since furnished three imple- 
ments-^one an example of the first class. On the east side of 
the Lea I have found implements in the gravels of Stratford, 
Leyton, Leytonstoiie, Wanstead, Walthamstow, and Higham 
Hill — a magnificent example from the bst place. Further 
cast, and in the Valley of the Roding (nrst pointed out by me 
as a river bearing implements in its grave ls)~at Barking — I 
have found two implements, and elsewhere in the neighbour- 
hood, at Ilford and Upton, numerous flakefi. Still further 
east, at Gray’s Thurrock, VVest Tillmry, and Southend, I 
have evidence of the pre-^ence of printueval man ; nt the 
latter place, a rude mnke- shift implement, and a scraping- 
tool with twin bulbs of percussion. These were found by my 
two sons, 1 have not mentioned all the positi ns T know in this 
letter, or re-mentioned those given in my two paners, but rather 
the i^ositions 1 can afloid to dispense with. It snows, however, 
C'^pccially when considered with the discoveries at K calling ard 
Oxford, what a vast cohort of men once lived all along the 
Thames and its northern tributaries in Palseoliihic times. 

Worthington G. Smith 
125, Grosvenor Road, Higlibury, N. 


"Halo”; Pink Rainbow 

The appearance noted in Nature this week (j). 268) by 
Prof. O'Reilly must surely have been a case of the rayotta Uu 
cripusculc that are frequently vidble near sundown in the eastern 
sky. East' south cast cannot at this season be very far from 
opposite the setting sun. Prof. O'Reilly does not mention, 
though proljably it was the case, that the point of convergence 
of the "beams” which he saw was diaiiieirically opposite the 
sun’s povitifin. That the^c beams appeared dark is probably 
merely caused by the real "rayons’* being wide, with naiTow, 
darker interspaces between. 1 hflve several times (see Fkih 
Mng,, 1877) called attention to the existence of similar rays 
crossing the rainbow radially ; indeed, it is .«cldom that a rain- 
bow occurs when the sun is low in the sky, without one or more 
such rays being visible wiihin the arc. Two such rays, for 
example, were visible in a Iww ^een here at sunset two evenings 
ago. This Iwjw was interesting in another way al o ; for, like 
the "pink ” rainbows about which there was some correspond- 
ence in Nature last year, the only colours visible (in the 
priuaary arc) were red and yellow, the red being of a pinkish 
rather than a crim'^on hue. Silvanus P. Thompson 

Pollokshield.s, Glasgow, July 20 

Smoke Abatement 

Count Kumkokd founded the Royal Institution of Great 
Britain nearly a hundred years ago, chiefly, I believe, to intro- 
duce improved gratca, fireplaces, stoves, &c., as he then foresaw 
the necessity of economising coal and obtaining more complete 
combustion. 

In about the year i860 Faraday himself show'ed me Count 
Rumford's motleJs, &Co and some of Rumford's working stoves 
in the model room in the Institution, a subject in which 1 was 
then much interested, as 1 was enlarging my own house. 

About ten year^t ago, when the laboratory of the Royal Insti- 
tution was enlarged, the models, &c., devised by Count 

Kumford were removed, It would be important to know what 
has become of them. Would you kindly allow me to ask thb 
question ?. 

A Member of the Royal Institution 

July 19 
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WTERNATIONAL POLAR OBSERVATORIES 

/^N August I, it is hoped, that a ring of observing 
^ stations will begin work all round the pole. By this 
time all the expeditions that have been arranged for will 
either be on the way or on the spot. The readers of 
Nature are doubtless familiar with the inception and 
progress of a scheme for Polar research which originated 
in 1875 ^he late Lieut. Weyprecht, and has been 
gradually built up until it has assumed the proportions of 
a great Intemaiional effort to obtain accurate scientific 
observations on the physical and biological conditions of 
the polar area. Our Map of the Arctic Regions will en- 
able the reader to note the localities of the various 
stations, and the nationality of the observing parties in 
each case. Meantime it may be useful to give a brief 
history of the scheme, and a sketch of the programme 
which it is proposed to carry out. This we are enabled 
to do from the official documents issued by the Inter- 
national Polar Commission. 

. As we have already said, it was in 1875, at the forty- 
eighth meeting of ihe Association of German Naturalists 
and Physicists at Gratz that Lieut. Carl Weyprecht ex- 
plained his views as to the proper basis for Arctic explo- 
rations. lie showed that while the Polar regions un- 
doubtedly offer one of the must important fields of 
investigation for all branches of natm al science, this is 
especidly the case with reference to inquiries into the 
physical condition of the earth. I'he numerous and 
costly expeditions which have hitherto been organised 
have, however, yielded comparatively insignificant returns, 
so that it may almost be said that they have merely 
contributed to show more clearly how important it woulil 
be for all branches of natural knowledge to have those 
regions explored in a thoroughly scientific way. The 
scientific results of Polar voyages hitherto have been very 
scanty, and have borne no proportion to the expenditure 
of money and labour involved in the expeditions. Wey- 
precht ascribes this principally to the circumstance that 
in these Polar voyages geographical discovery was always 
made the chief object, while scientific investigations were 
considered to be of secondary importance. He points out 
also the isolated character of the individual voyages, and 
consequently of the scientific observations taken during 
their continuance. The observations are therefore de- 
ficient in a qualification w-hich is of great importance in 
Polar regions, viz. the possibility of a comparison with 
simultaneous observations at a number of other places. 
Lieut. Weyprecht therefore proposed to deviate from the 
principles which have hitherto ruled Polar explorations, 
by abandoning geographical discovery and particularly 
reaching the Pole, as the main object, and instead aiming 
at scientific observations, especially those of a physical 
character. He proposed that, instead of isolated voyages 
in the Polar regions, expeditions should be sent out, 
organised on a common plan, in order to take simul- 
taneous physical observations, for a considerable space 
of time, at several different points around the Pole, 

In conjunction with Count Wilczek, Lieut, Weyprecht 
drew out a pro^amme for Polar research of this type 
which was submitted to the International Meteorological 
Congress, held at Rome in the spring of 1879. The 
Congress, when this programme was submitted to it, 
recognised the great importance of WeyprechPs proposals, 
and recommended it for adoption to all governments. 
Owing, however, to the fact that all the individual dele- 
gates to the Congress had not received definite instruc- 
tions from their respective governments to deliberate upon 
such a scheme and to make the necessary arrangements 
for its execution, the International Meteorological Com- 
mittee, appointed by the Congress, was. instructed to 
summon a special conference to discuss the subject at 
Hamburg on Cctober i next ensuing. 

This conference was attended by nine delegates from 


the following states ; — Austria, Hungary, Denmark, 
France, Germany, the Netherlands, Norway, Russia, 
and Sweden. It commenced its operations by the prepa- 
ration of a detailed programme for the enterprise, and 
fixed as an indispensable condition of its success, that at 
least eight points in the Arctic regions should be occu- 
pied, and that the interval from the autumn of 1S61 to 
the autumn of 1882 should be th^eriodfor the proposed 
twelve months’ observations. The International Polax 
Conference finally, in order to ensure that due attention 
should be paid to the necessary arrangement in the 
different countries, constituted itself as a permanent 
International Polar committee, with the right of electing 
new members, and chose Dr. Neumayer as its president. 

The second International Polar Conference at Bern in 
August, 1 880, was attended by eight delegates from the same 
states as before, and in addition by a delegate from Italy, 
and at its later meetings Prof. Wild, the president of the 
International Meteorological committee, was present as a 
member. It appeared from the reports of the delegates 
that at that time four states had definitely promised parti' 
cipation in the scheme, by occupying stations in the 
Arctic regions, viz. Austria (Count Wilczek), Denmark, 
Norway and Russia, 7'he Conference decided to post- 
pone the commencement of operations for a year, t\e. 
till the autumn of 1882, in order to facilitate the timely 
co operation of other countries, and the consequent 
fulfilment of the condition of the occupation of eight 
stations, which had been fixed by the Hamburg meeting. 
At this Conference Dr. Neumayer resigned the presidency 
of the committee, and Prof. Wild was elected to fill the 
vacancy. This Conference also published its protocols 
and a condensed report of its proceedings. The Presi- 
dent, in May, 1881, announced that the carrying out of 
the complete scheme, by a sufficient number of observers, 
was secured by promises of the establishment of at least 
eight stations in the Arctic regions, and he consequently 
inviied them to the projected third International Polar 
Conference at St. Petersburg, August 1, 1881. 

The third International Polar Conference at St. Peters- 
burg was attended by ten delegates from the States of 
Austria, Denmark, France, the Netherlands, Norway, 
and Sweden, of which, however, France and the Nether- 
lands had not yet announced their definite participation 
in the undertaking, while Russia and the United States 
had promised to occupy two stations apiece. 

Accordingly the Conference finally fixed the epochs of - 
commencement and ternrination of the simultaneous 
observations at all stations, and adopted a definite pro- 
gramme for all stations, in as close accordance as possible 
with the resolutions of the Hamburg Conference, in so 
far as this appeared necessary for iTie comparability of 
the observations. 

The Conference resolved to request the President and 
the other members to endeavour to secure that during the 
period of the Polar expeditions and their observations, 
the meteorological and magnetical observations in other 
zones, and tlie Royal and mercantile navies of each 
nation should be inviied to furnish the data required for ‘ 
preliminary comparison, by more frequent observation^, : 
and particularly by observing the variations of magnetic ’ 
instruments on the term days, and, moreover, that on 
these days and at times of magnetic disturbances the 
currents in the various telegraph lines should be specially 
and carefully studied, 

following is the programme which was adopted at 
the Conference at St Petersburg for the observations th 
^ made at the international Pojar st^ons and for their 
first preliminary discussion - 

1, NacassAfeY Obsxrvatuws 

a. Banning and Ending ^ jsjv Obatrmiipns 

1. The iuiemational Polar btatiohs are to beghi their obsirva^^ 
tions as soon ^ poisiWe after Augnit i, and end them OS 
^ale a$ potwlhle before September x; 18813, 
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6, Times of OhtrveUwn 

2. The hourly magnetical and meteotolugical observation^ 
may be made according to any time, only the magnetical 
observations on the term days must always be made according to 
Gottingen time (mean civil time). The term days are always 
the 1st and 15th of every munth, except Janviary^ where the 2nd 
is to be taken as the term day instead of the ist. 

r. Order of the Observatiom 

3, The ex[.)cditions are free to choose the order of their 
observations as they think fit, 

d, MtttVfoh^s^iciil Ohen'ations 

4. Air. 'remperaturc. The mcrcuri-il thermometers should 
be read to o“*i C., the spirit tliermoincters to at least o”‘5 C. 

5, The thermometers should be verified at the C entral Meteo- 
rological Office,', and the s] 111 It thermometers besides arc to be 
compared with a mercurial thennoineler at the place of observa- 
4 ion at as low temperatuxe as possible. The rcro point of all 
^thermometers used in the ubseivations is to be determined afresh 
Trom time to time. 

6. 'Ihe Ihermomelers are to be placed at a height of at least 

to 2 metres above the ground, in a screen like that given by 

Wild, and which will secure that withoui excessive interference 
with the free circulation of tlic air ab^mt them they will he shel- 
tered from nil disturbing Itillucnces of raJiaiion. 

7, 7’he minimum thcrmonieter fox llie determination of air 
temperature must be placed under the same combi ions as the 
other thermometers. 

iS. The teaipciaturc of the "Ca on the surface and at the depth 
uf every 10 metres is to be observed wherever pos^ildc. The 
following arc suggested as useful instr aments for this purpose : — 
sluggish thermometers by Eckmaiin, Ncgrctli and Zambra, 
Muler’Casella, &c. 

9. IVessure. Kvery .'-tat ion must at least have a standard 
inicrcurial banxmelerand a good ob erving mercurial-barometer, 
besides reserve bai‘ometer'> and aneroids, 

10. The bnrometers must be verified liy a Central Meteoro- 
logical Office, and the observing barometer must be compared at 
Jeubt every week once with 'tandard liarometer. 

11. Humidity. '1 he psychr.jmcter and the hair hygrometer 
are to be used, hut at lo^- icmjjcraturcs they must be compared 
as often as possible with instruments for direct ob>crvation. 

12. Wind, The vane and Kobinson’.s anemometer ihould be 
arranged to be rend off in, side the observat 01 y [vide the arrange- 
ment of the Swedish instrununts at Spitzlxcrgcn). The direction 
of the wmd is to be given for every 16 poiiiis and according to 
Irvic bearings. Its velocity t-hoiild always he given according to 
Kobinson^ anemometer, and also estimated Beaufort’s scale. A.s 
a rcftcrvc instrument for measuring the wind force, in c.ise of 
injury to KohinsonV anemometer, H«gemann’s anemometer 
recommended itself as being simple in management and very 
strong. 

13. Clouds. Form, am umt, and direction of motion at 
various heights, ait to be observed to l6 points. 

14. Rainfall, &c. Occuxrence and dm at ion of I'ain, snow 
Qraupil (soft hail) are lo be noted, and when possible the 
amount. 

15. Weather. Thumb- rsiornis, hail, fog, hoar-frost, and 
optical phenomena are also to be noted. 

e, Observahons of Terresttial Magnetism 

16. In determination of absoluic declination and incUnation 
tlie accuracy of one minute to be aimed at, and in those of the 
absolute hon/ouial intensity accuracy of 0,001 of itn value. 

17. It is decidedly neces.sary, besides the aUsolure observations 
in t lie observatory itself, lo make a series of measurements in its 
neighbourhood, in order to prove the existence of possible local 
influences. 

ig. The absolute observations must be conducted in the 
closest connection and syuchronoudy with the readings of the 
yariation mstnmients, so as to render it possible to reduce the 
indications of the lat er to ab-^olutc v.alue of determination, e.g, 
the absolute zero ptjtius of the different scales. The dctermiim- 
tioiiS must be made »o frerjuently that any changes which may 
occur in the absolute value of the zero point of the scale of the 
variation apparatus may be dttected with the requbite accuracy. 

19. The oUer ration of the variations .should be extended to 
all three elements of terre-^trial magnetism, and it is desirable 
that every station should have a complete duplicate system of 
variation inatrumeWs so as to make comi>arative observations 




from time to time, and to avoid the risk of the interruption of 
the observations by any accident, 

20. The variation instruments should have small needks and 

the variation of horizontal intensity should be obRcrved at ieaat 
on one sy?itcm wdth theunifilar apj>aratus with reflectors. Owing 
to the serious disturlxances which may be expected, the tif 

the variation iivstruincnttt should be extended to at least ,5^ on 
each side, and ns in certain cases deviations may even exceed 
thesj limits, the observers must be prepared to be able to 
mea.sare even such greater excursions. The apparatus should be 
erected so as to facilitate as far as possible simultaneity of the 
observations. 

21. During the whole time the variations >hould be read 
hourly. It is desirable that two readings should be made with 
an interval of a few minutes, for instance, before and after the 
exact hour. 

22. As term day^* the first and fifteenth day of each month are 
fixed (only January 2 instead of i is taken) ; the days are from 
midnight to midnight, Gottingen time (mean civil time), llic 
readings are to be made every five minutes, and always at the 
exact minute, and the three elements should be read as quickly 
as possible one after the other in the following order : — 

Horizontal Intensity — ^DccUnation — Vertical Intensity, 

23. On such term days daring a whole hour, -observations every 
twenty second.s are to be made, but only of the declination. 
These increased observations for one hour for the different term 
clays are given in the following table : — 



* 

(.JfittiiPgcn Civxl T 

1882, August 

I ... 

12 — 1 p.m. 


15 ... 

I— 2 u 

September 

I . . 

2-- 3 


15 .. 

1-' 4 fi 

October 

1 ... 

4*~ 5 M 


IS - 

5“ fi .1 

November 

1 

6— 7 „ 


15 ... 

7— 8 .1 

J )crembcr 

i ... 

h- 9 » 


IS ... 

9—10 „ 

18S3, January 

2 

10-11 „ 


15 •• 

11 — Midn. 

Fcbruaiy 

1 

12— i n.m. 


15 

I— 2 „ 

March 

I ... 

2- 3 „ 


15 ... 

3 4 »» 

Apiil 

I ... 

... ... 4 5 tt 


IS 

5- 6 M 

May 

i 

b- 7 ». 


15 ... 

7“ « M 

June 

I ... 

b— 9 


15 ... 

9—10 » 

]Uly 

i ... 

10— II » 


15 

11— Noon. 

August 

i ... 

£2 — 1 p.m. 


*5 - 

I— 2 „ 


/. Auroral Observations 

24. The auroras lo be oliservcd hourly witll regard lo shape, 
colour, and motion ; the position to be given according to true 
bearings. 'I'hc brilliancy of the different parts is to be estimated 
according to the scale o — -4 (vide Weyprecht : “ Instructions for 
the Observation of Aurora, 1881 ”). In general, illumination 
of the aurora is sufficient to read printed mat er ; its brilliancy 
is to be estimated in this way and by the incihod emidoyed ia 
testing eyc'ighi (as, fur instance, according to the scale of Jaeger 
in Vienna). 

25. On the lerm-days, continuous auroral observation* will 
be carried out. 

26. Ksiiecially remarkable in'tanccs of auroras and nmgnetic 
disturlMnccs must be made the subject of special investigalionN, 
in order to render it possible to determine the connection of 
variations of the phaiiCs of these two phenomena. 

Astronomical Observations 

27. As as mudi simultaneity as posslbU is a main object of the 
observations, determinations of position and time are; to be 
carried out by instruments erected solidly (univeraal instdioMWit^ 
transit instrument, &c.)i but these are not to exclude the u«e of 
good reflecting instruments. Every effort should be made M 
as quickly as pos.sible to determine ^e longitude of the 

With sufficient accuracy for the objects of expeditfoo, 
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II, Tkk OrrioNAL Observations 

b 8 . The Conference reccunmeuds the following observetions 
4 X»d inquiries to the notice of nil gentlemen who have either to 
draw up instructions for sn cx^ition, or themselves to take 
pfurt In one, 

99. Meteorology. The variation of temperature with height ; 
the temperature of the soil, the snow, and the icc on the surface 
and at various depths ; solar radiation ; evaporation at all 
seasons. The melting of ice iu the summer, 

30. Terrestrial magnetism. Occasional absolutely simul- 
taneous readings of all three magnctical instruments, so as 
to determine accurately the relation between the simultaneous 
variations of horizontal and vertical iutehsity. 

31. Galvanic earth currents. Observations of e.arth- currents 
in close connection with magnetic observations and those of 
auroral phenomena. 

32. Hydrographical observations. Observations on currents, 
on the thiclfuess, structure, and motion of ice, soundings and 
observations on the physical proi)crties of sea -water, e.^. deter- 
mlnations of its temperature and specific gravity. Tidal obser- 
vations if possible by means of automatic apparatus. 

33. Aurora. MeaMircmenU of the height of the aurora by 
two observers Btationed about 5 kilometres (3 miles) apart in 
the line of the magnetic meridian — speclroscopical observations. 

34. Observations on atmospheric electricity ; on astronomical 
and terrestrial refraction ; on twilight ; on the length (>f the 
second's pendulum ; on the growth .and structure of Hoating ice 
and of glaciers. The collection of samjjles of air for analysis. — 
Observations and collections in the depaitmeuts of zoology, 
botany, geology, &c. 

HI. The Reductions and Calculations at the Place 
OK Observation 

3$. The rules adopted by the Congresses of Vienna and 
Rome are to be follo>ved in all calculations and reductions of 
meteorological observations. 

36. As regards the discus>ians of magnetic observations the 
adoption of the metrical units of Gauss is recommended. From 
the variation observations, the declination, and the horizontal 
and vertical components of the Intensity are to be deduced. 

IV,— Publication ok the Observations 

37, Summaries of the observations are to be sent to the 
International Polar Conimis ion, as soon as possible after the 
return of the expedition, so as to be published speedily and 
in a uniform manner. It is desirable, if possible, to send even 
earlier notices of the fate and general progress of the expedi- 
tion. 

38. All observations are to be published*!// extmso when 
iheir discussion is complete. The Internationa! Polar Com- 
inission will therefore be reassembled for a fresh Confrreuce, to 
learn the amount of information which has been obtained, and 
to come to an agreement as to the best mode of its publication, 

39, In this publication the Metric scale will be used, and all 
temperatures expressed on the centigrade scale. 

Nothing could be more complete and satisfactory than 
this programme, and from the results when reduced and 
carenilly compared* valuable data may be expected as to 
the physics of the Arctic regions. We trust nothing 
will occur to mar the success and continuity of the 
observations, and that they will be such as to encourage 
thwr continuance, for we fear that a single year's 
observations cannot be regarded as furnishing any- 
thing like sufficient data to warrant perfectly trustworthy 
Qontdusions. The Commission very wisely decided that 
it would be advisable to obtaiih series of ooservations at 
toJstin^ observatories outside the Arctic Area, but as far 
as possible in the northern hemisphere. To their Circular 
on this subject they have received favourable . answers 
from the following astronomical and meteorological ob- 
servatories ; —Pola, Munich, Utrecht, MoncOlieri, Hcl- 
sfagfbrs, breslau, Cordoba (South America), Potsdam, 
Naties, Lisbon, and Stonyhurst. 

At the Ust moment, the Einglish Government, although 
^<fy sent no debate to the Congresses, have decided, we 
Ure to si^yjjo take a share in the great international 
^odettakmg. The fbliowtng then is a list of the stations, 


beginning at Behring Strait, and coming eastwards, with 
the countries whose parties are to occupy them: — 

Point barrow, N,W. Coast Alaska. 71* 18' N., 156** 24' W. 
United States. 

Fort Kac, Great Slave Lake. 62'* 30' N., 1 15** 40' W. England 
and Canada. 

Cumberland Sound, Davis Strait. 66® 30' N., 66'* W. Germany. 
Lady Franklin Bay, N.£. Coast GrinncU Land. 81® 20' N., 
64® S8' W. United Sutes. 

Godthaab, W. Coast of Greenland. 64“ 10' N., 51" 45'. 
Denmark. 

Jau Mayen Island, between Greenland and Norway. 70“ 58' N., 
8“ 35' \V. AustrLi, 

Spitzbergen. 79*" 53' N., 16® E. Sweden. 

Bossekop, N. Coaht Norway, 69® 56' N., 23® K. Norway, 
Sodankyld, N. Fiulaml. 67 ® 24' N., 26® 36"E. Finland- 
Novaya Zcmlya, Karraakulc Bay. 72® 30" N., 53“ E. Russia. 
Dickson’s Harbour, Mouth of jenissei. 73® 30' N., 82® E. 
Holland. 

Mouth of Lena. 73® N., 124“ 40' E. Russia. 

Besides these France will carry on observations at 
Cape Horn, and Germany at South Georgia, on the 
borders of the Antarctic area ; while, on behalf of Italy, 
Lieut. Bovd is co- operating in the Italian Antarctic 
Expedition. 

THE LAV OF THE LAST VORTEX-ATOM 
‘*The Unseen Universe”) 

M elod y A ore lei 

The Vortex-Atom was dying 
The last of his shivering race — 

With lessening energy flying 
Through the vanishing realms of Space. 

No more could he measure his fleeting— 

No milestones to mark out his way ; 

But he knew by his evident heating 
His motion was prone to decay. 

So he stayed in his drift rectilinear 
For Time had nigh ceased to exist, 

And his motion grew ever less spinnier 
Till he scattered in infinite mist. 

But as his last knot was dissolving 
Into the absolute nought- 
“No more,'’ so sighed he resolving, 

“ Shall I as atom be caught. 

Tve capered and whirled for ages, 

“ Tve danced to the music of spheres, 

“ I’ve puzzled the brains of the sages— 

“ Whose lives were but reckoned by years, 

“ They thought that my days were unending, 

“ But sadly mistaken were they ; 

“ For, alas ! my Mife-force’ is expending 
“ In asymptotic decay ! '* 

Edinburgh University K. 

OUR HEALTH RESORTS^ 

The ScotiUt Highlands 

T he Highlands of Scotland have been rapidly rising 
in importance during recent years, as affording 
during the summer and autumn months the most desir- 
able health resorts to professional and business men, as 
well as to invalids : the tnost varied scenery, unique as it 
is picturesque, to the tourist ; and the most attractive 
pleasure-grounds to the sportsman. When it is con- 
sidered how contparatiyely unknown to the general run of 
summer tourists and visitors are the climatic and scenic 
attractions of large portions of the Highlands, and bow 

^ See vol. XXV. p. 155. 
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rapidly th« means of transit is being developed, and of 
accommodation multiplied, it is evident that for some 
years to come this popularity will continue to grow* 
These great advantages and attractiveness arc due to 
physical configuration and climate. 

As regards climate, the two points to be specially con- 
sidered are the rainfall and temperature. Of these the 
most varied, and apparently the most capricious, is the 
rainfall, wJiich alone imparts to the Highlands very great 
diversity in its climates. 

An annual rainfall of forty inches may be taken as the 
limit separating the dry climatei of the East from the 
wet climates of the West Highlands. If a line bedra^n 
from Perth to Cape Wrath, all parts of Scotland to the 
east of it have, roughly speaking, a rainfall not exceeding 
forty inches, whereas to westward of that line the annual 
rainfall exceeds that amount. Hence the Eastern Gram- 
pians, the Highlands between the Don and Moray Firth, 
and the Highlands of Eabtern Perth, Eastern Inverness, 
Eastern Ross, Eastern Sutherland, and Caithness are 
characterised by climates which are comparatively dry, 
and therefore bracing. 

A glance at the map will show that the whole of the 
Scottish Highlands is, with respect to the west-south-west 
winds, entirely unprotected by Ireland, and completely 
exposed to these vapour-laden winds of the Atlantic. 
Over the whole of Scotland to the south of the Forth 
and Clyde, which may be regarded as under the lec of 
Ireland, the average rainfall at no station exceeds 66 
inches, with the single exception of Ettrick Pen Top, 
2268 feet high, at which fourteen years* observations 
gave an annual average of 71 inches. 

On the other hand, the Highlands to the north of the 
Clyde are fully open to the west-south- west winds of the 
Atlantic, and there accordingly the late summer and 
autumnal rains set in early and with great copiousness, 
over an extensive tract resting, as it were, on a base line 
stretching from Dunoon to Halquhidder, and extending 
north-westward to beyond Dun vegan, in Sk)C, the annual 
rainfall is at least 80 inches. In this extensive region the 
heaviest rainfalls, and therefore wettest climates are met 
with in situations either inclosed among mountains of 
rugged grandeur, such as the districts about Lochs 
Coruisk, Hourn, and Shiel, or up and over such plateaux 
as that whence rise the Tay, Leven, Orchy, A ray, and 
Falloch. The spot of largest rainfall in Scotland, so far 
as known, i-. near the hedd of Glcncroe, situated between 
Lochs Fyne and Long, the mean annual amount there 
being 128 inche-. Surrounding in a somewhat irregular 
manner this wet district, and stretching northward along 
the watershed, as far as Loch Assynt, is another region 
of twice the extent over which the rainfall is from 60 to 
80 inches. Again, on the east of this region, and between 
it and the line marking an annual rainfall of 40 inches, is 
an extensive tract stretching as far ns Cape Wrath, which 
has a rainfall from 40 to 60 inches annually, and the 
same rainfall is found in Western Sutherland, a large 
portion of Western Ross, the whole of the Hebrides, and 
all islands to the south, the surfaces of which rise to no 
great height above the sea. 

Reference has been made to the shelter afforded by 
Ireland in imparting a drier climate to places situated to 
the cast-north* east of it The same principle is seen in 
the influence of Skye and the Hebrides in bringing about 
the comparatively dry climate of Western Ross and 
Sutherland, the rainfall of which is from 15 to 20 inches 
less annually than in similar situations south of Skye, but 
unprotected from the rain-bringing winds of the Atlantic. 
Indeed of all places in tlie west situated to the north of 
the Crinan Canal, Western Ross and Sutherland enjoy 
the driest, most bracing, and most desirable climates. 

This district has besides an additional advantage, 
which it possesses along with Skye and Western Inver- 
ness-shire during the prevalence of rain-bringing winds 


from the east. In the east of Scotland the heaviest 
rains are brought by winds from the east, which are not 
unfrequently accompanied with a downfall of 2 or 3 inches, 
or even on rare occasions of 4 inches of rain in a day* 
The worst and most persistent of these winds, which 
cause, perhaps, the most disagreeable weather of the^ 
climates, owing to the mixture of cold drizzle and rain 
they bring with them, seldom deposit any rain over the 
west coast to the north of the Crinan Canal, and over the 
west of Perthshire, Indeed, on such occasipns the 
weather in the west is almost always marvellously fine, 
and once enjoyed can never be forgotten, skies of the 
utmost purity, beauty, and softness, a brilliancy and. 
warmth in the sunshine, a deliciousness in the air, and 
lights, colouring, and shades towards evening, of such 
infinite variety and beauty as perhaps no other climate 
can match. 

As regards temperature, the great attraction of the 
climate of the Scottish Highlands is its comparative 
coolness, and this coolness becomes, of course, all the 
greater, the higher we ascend above the sea. As com- 
pared with London, the summer temperature of Braemar, 
for example, during the months of July, August, Sep- 
tember, and October, is respectively 8°'9, c/ o, 9'^'r,and 
7^*4 lower. The evenings and the nights are proportion- 
ally colder than the days. This is the climate which is 
best adapted for active exercise on the hills and moors. 
The admirably bracing and other hygienic qualities of 
the air of places which have comparatively dry climates, 
and which are 700 feet and upwards above the sea, are 
everywhere recognised ; and it is these qualities which 
give the upper districts of Deeside, Donside, and Spey- 
side the finest summer climates anywhere to be found in 
the British islands, particularly for those whose systems 
require to be braced up for the work of the coming 
winter. No other district, at these heights and tempera- 
tures, which contribute so important an ingredient to the 
climatic conditions required, can be named, having at the 
same time accommodation necessary for the comfort of 
summer visitors, which has not a summer climate essen- 
tially wet. The climates of places 700 feet high and up- 
wards in Wales, the Lake District, on the slopes of the 
Lead and Lowtlier Hills, and eminently the West High- 
lands, can only be described as wet in comparison with 
those of the upper districts of the Dec, Don, and Spey. 

Many excellent summer climates, but of quite a differ- 
ent type, are to be found at somewhat lower levels. 
Among the best of these, omitting sea-side climates, may- 
be named Pitlochric, Biair Athol, Lairg, Banchory, Dun- 
keld, Crieff, and Invcrleithen, together with Callander 
and Moffat, the last two, however, being decidedly wetter. 
The important point to be attended to in selecting summer 
quarters in the Scottish Highlands is the rainfall, which is 
really the element of weather on which differences of 
climate depend \ and attention to this point is all the 
more necessary, since in not a few cases a dry climate 
and a wet climate are to be found at comparatively short 
distances from each other. 


ON GETTING^* COAL BY MEANS OF 
CAUSTIC LIME 

'X'HE operation of ** getting** or breaking down cogl 
from its original position in a seam cannot, in somt 
cases, be effected with a sufficient degree of economy 
without the aid of blasting. But a certain amount of riafc 
always attends the use of explosive substances^ when they 
are employed for this purpose in fiery mines which are 
the same time dry and dusty, unless certain 
are taken which do not yet apipear to be cither geneis^y 
observed or enforced by law. The cxistimee - (rf Jhm 
danger has long been known, sdthough its causes are Oply 
now beginning to be understood j and invebbmrS bavn 



27 , nature ' 499 


been trying to discovfer some other method of arriving at 
the same end without producing flame. 

Amongst these may be mentioned in this place : — 

1. Improvements in wedging processes. A long iron 
wedge, placed in a previously drilled bore-hole between 
two strips of iron with flat faces and convex backs, U 
farced Inwards by means of a ssrew or by hydraulic 
pressure. 

2. Improvements in blasting processes, (rf) A gun- 
powder cartridge is placed in an ordinary bore- hole, but 
a cylinder filled with water occupies most of the remainder 
of the hole instead of the usual tamping of rubbish 
(MacNab^s Patent). (/!►) A dynamite cartridge inclosed 
in a wateiproof bag is placed in the interior of the water 
cylinder of the last case (AbcFs modification). 

(The writer conducted a long series of experiments 
with dynamite water-cartridges for Prof. Abel and the 
Commissioners on Accidents in Mines, and the results 
will doubtless be published for the benefit of other inves- 
tigators. la these experiments the mouth of the shot- 
hole was always situated in the centre of one side of a 
cubical bag containing 64 cubic feet of explosive gas.) 

3. 'I’he caustic lime process, which forms the principal 
subject of the present note. 

Although the proposal to employ caustic lime in this 
manner is not quite new, its first successful application 
has been made by Messrs. Smith and Moore, at Shipley 
Collieries in Derbyshire, where, thanks to the courtesy of 
these gentlemen, we lately saw it in operation under the 
superintendence of one of them. The seam of coal which 
is known as the Derbyshire Deep Hard, consists of three 
beds in immediate contact with each other. The top bed 
— one foot thick — is of inferior quality, and is left for a 
roof and permanently lost. The middle bed — 2 feet 10 
inches thick — produces good marketable coal in large 
blocks, and constitutes the object of working. The 
bottom bed — 7 inches thick — together with a bed of soft 
shale 10 inches thick, serves as a holing. Fhc method of 
working is longwall— ihe faces being straight, and each 
about 100 yards long. The holing is carried in to a depth 
of about 3! or 4 feet under the coal ; and while it is being 
done, the front of the mass which it is intended to detach 
is supported upon short timber props {sfrayis) placed at 
distances of six feet apart. 

After the holing is completed a series of horizontal holes 
three inches in diameter are drilled close to the roof to a 
depth of three feet or so. These holes arc also about six 
feet apart. Seven cylindrical blocks of cauiJiic lime, each 
2^ inches in diameter by 4i inches long are placed in 
each hole. They are prepared by grinding burnt hme to 
a powder, and then compresbing it into blocks of the 
required shape and dimensions under a hydraulic press. 
They arc, naturally, kept and carried in air-tight boxes. 
There is a groove in each block parallel with its axis, and 
large enough to receive a pipe i inch in diameter. The 
grooves are kept uppermost in the bore-hole. An iron 
pipe i inch in diameter, a few inches longer than the 
length of the hole, provided with a stop-cock at its outer 
end, and with a cloth bag drawn over its inner end, is 
inserted into the groove of the first block and then forms 
a guide for the others. Outside the last block the hole 
U firmly tamped first with paper, and then with rubbish. 

After all the* holes have been charged, a quantity of 
^ter, said to be equal in bulk to that of the caustic lime 
already occupying the hole, is forced into each in succes- 
sion through the iron pipe. This is done by means of a 
band-pump attached to a bucket^ and provided with a 
ahoit length orflexible hose. The stopcock of each pipe 
is iinniediately closed after the water has been introduced. 
Ttkiti operation occupies about one minute for each hole, 
and the two tatn who carry it out pa^s along the face 
one end to the others 

- A sound as of steam escaping under a high pressure is 
bow beordi and here and there the tamping out. 


Then follows the well-known sound of what is technically 
called ** working ” while the coal is being separated from 
the upper bed by the pressure of the expanding lime. 
After the lapse of a few minutes it is found that the whole 
mass of coal is resting upon the sprags, and these have 
only to be knocked out in order that it may fall in the face. 

The time required for the various operations may be 
divided as follows -.—Drilling, 13 minutes ; charging, 4 
minutes ; introducing water, i minute ; tot^, 17 minutes 
for each bore hole. 

Although this system is undoubtedly successful in the 
circumstances under which it has been applied, it would 
be a mistake to assume that it is likely to have anything 
but a limited application. For it has been found by 
experiment to be incapable of breaking down a hard rock 
or shale ronf, such as is to be met with in many mines in 
which blasting is required for that purpose, and for that 
alone. 

Let us take the case of Risca Colliery, so notorious for 
great explosions, in which the roof of the roadways 
requires to be ripped down in order to get sufficient 
height for haulage purposes. The last great explosion 
took place at the beginning of the present year ; but, as 
only the four men who were underground at the time 
were killed, it passed almost without remark. Neverthe- 
less, the damage done by it was immense ; coal -getting 
operations had to be suspended for over a month, and 
one laige district of workings was entirely wrecked and 
was permanently abandoned. 

And what were the circumstances under which all thi 
look place ? Four men were firing four shots in the prin- 
cipal intake air-way in the presence of dry coal-dust. 
Cne of these shots blew out its lamping. The men were 
all found in the intake air-way with their safety-lamps 
uninjmed. 

This is a case which the objectors to the coal-dust 
theory both in tliis country and abroad would do well to 
ponder carefully. Wjluam Galloway 

THE COLOURS Ot FLOWERS, AS ILLUS- 
TRATED BY THE BRITISH FLORA 
I. 

General Law of Frogfrssive Modifealion 

P ETALS are in all probability originally enlarged and 
flattened stamens, which have been set apart for 
the special work of attracting insects. It seems likely 
that all flowers at first consisted of the central organs 
alone— that is to say, of a pistil, which contains the ovary 
with its embryo seeds ; and of a few stamens, which pro- 
duce the pollen, But in those plants which took to ferti- 
lisation by means of insects— or, one ought rather to say, 
in those plants which insects took to visiting for the sake 
of their honey or pollen, and so unconsciously Icrtilising — 
the flowers soon began to pro luce an outer row of barren 
and Specialised stamens, adapted by their size and colour 
for attracting the fertilising insects; and these barren 
and specialised stamens are what w c commonly call petals. 

As the stamens of almost all flowers, certainly of all tl e 
oldest and simplest flowers, are yellow, it would seem 
natuj'ally to follow that the earliest petals would be yellow 
too. When the stamens of the outer row were flattened 
and broadened into petals, there would be no particular 
reason why they should change their colour ; and, in the 
absence of any good reason, they doubtless retained it as 
before. Indeed, the earliest and simplest types of existing 
flowers are almost always yellow, seldom w^hite, and never 
blue; and this in itself would be sufficient ground for 
believing that yellow was the original colour of all petals. 
But as it is somewhat heretical to believe, contrary to 
the general run of existing scietttific opinion, that petals 
are derived from flattened stamens, Instead of from aim* 
plifled and attenuated leaves, it may be well to detail here 
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the msons for this belief. For if the petals were origin- 
Aily a row of altered sUmens set apart ftr the special 
function- of attracting insects^ it would be natural and ob- 
vious why they should begin by being yellow ; but if they 
were originally a set of leaves, which became thinner and 
more brightly coloured for the same purpose, it would be 
difficult to see why they should first have assumed any 
one colour rather than another. 

The accepted doctrine as to the nature of petals is that 





Fig. I.— Transition from siamens to petals in the wtute w;Ucr lily. 

discovered by Wolf and subsequently rediscovered by 
Goethe, who held that all the parts of the flower were 
really modified leaves, and that a gradual transition could 
be traced between them, from the ordinary leaf, through 
the stem-leaf and the bract, to the sepal, the petal, the 
stamen, and the carpel. Now, if we look at most 
modern flowers, such a transition can undoubtedly be ob- 
served ; and sometimes it is very delicately graduated, so 



Fin. a.— Transition from 41.-111101 («) to petal (/>) and sepal (r) in flower 
of double rose. 


that you can hardly say where each sort of leaf merges 
into the next. But, unfonunately for the truth of the 
theory as ordinarily understood, we now know that in the 
earliest flowers there wefe no petals or sepals, but that 
primitive flowering plants had simply leaves on the one 
hand, and stiimcns and ovules on the other. The oldest 
types of flowers at present surviving, are certain gymno- 
sperms, such as the c)cads, of which the well-known 



Fig. 3,— VBriical section of bramble 


Zdmias of our conservatories may be regarded as good 
examples. These have only naked ovules on the one 
hand, and clusters of stamens in a sort of cone on the 
other. The gymnosperms are geologically earlier than 
any other flowering plants. But, if petals and sepals are 
later in origin than stamens and carpels; we can hardly 
say thait they mark the transition from one form to the 
Other, any more than we can say that Gothic architecture 



marks the transition from the Egyptian style to -^e 
classical Greek, it is not denied, indeed, that the stathfCn 
and the ovary are themselves by origin modified leaves— 
that part of the Wolfiah theory is absolutely irrefutablor— 
but with the light shed upon the subject by the modem 
doctrine of evolution, we can no longer regard petals and 
sepals as intermediate stages between the twa The 
earliest flowering plants had true leaves on the one hand, 



Fio. VcrtiCtil Kcctioii of upple blossom (pinky wlute). 

and specialised pollen-bearing or ovule- bearing leaves on 
the other hand, which latter are what in their developed 
forms we call stamens and carpels ; but they certainly had 
no petals at all, and the petals of modern flowers have 
been produced at some later period. 

All stamens show a great tendency easily to become 
petaloid, that is to say, to flatten out their filament, and 
finally to lose their anthers. In the waterlilies we can 



I-’if., Vertical -section of dog-roge (bright pink). 

trace a regular gradation from the perfect stamen to the per- 
fect petal. Take for example our common English white 
Nymphopa alba (Fig. 1 ). In the centre of the flower we find 
stamens of the ordinary sort, with rounded filaments, and 
long yellow anthers ; then, as we move outward, we find 
the filaments growing flatter and broader, and the anthers 
less and less perfect ; next we find a few stamens which 
look exactly like petals, only that they have two abortive 



Fig. 6.— VtrTtical section of bnttcrcup (primUive yellow). 


anthers stuck awkwardly on tb their summits) 
finally, we find true petals, broad and flat, and , wUhpt^ 
any trace of the anthers at all Here in this vety anciefit 
though largely modified flower we have ster^yped 'fer 
us, as it were, the mode in which statnens first develop^ 
into petals, under stress of insect selection. 

But how do we know,** it may be asked, **thdt the 
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transltkin was not in the opposite direction ? How do we 
know thet the watedily had ndt petals alone to start with| 
and that these did not afterwards develops as the Wolfian 
hypothesU would have us believe^ into stamens ? ** For 
a ver^ shnple reason. The theory of Wolf and Goethe is 
^ulte incompatible with the doctrine of development, at 
least if accepted as a historical explanation (which Wolf 
and Goethe of course never meant it to be). Flowers can 



Fig. 7.— Water crowfoot (white with yellow centre). 

and do exist without petals, which are no essential part of 
the organism, but a mere set of attractive coloured ad- 
vertisements for alluring insects ; but no flower can pos- 
sibly exist without stamens, which are one of the two 
essential reproductive organs in the plant. 

Indeed, if we examine closely the waterlily petals, it is 
really quite impossible to conceive of the transition as 
taking place from petals to stamens, instead of from sta- 
mens to petals. It is quite easy to understand how the 



filament of an active stamen may become gradually flat- 
tened, and the anthers progressively void and function- 
less; hut it Is very difficult to understand how or why a 
ihoiild first begin to develop ah abortive anther, 
and j^en MartiaUy effective anther* i^nd at last a perfect 
change is comprehensible and reason- 
ablfe, the other change is meaningless and absurd. 

In .many other cases besides the watea^ly, we know 


that stamens often turn into petals. Thus the numerous 
coloured rays of the Mtsembfytmiheniums are acknow^ 
lodged by many botanists to be flattened stamens. }n 
where one anther-cell is abortive, the filament of 
the solitary stamen becomes petal oid. In the ginger 

order, one outer whorl of stamens resembles the tubul^ 



Fig 9. Fto, io. 

Fig. 9.~F(ital of columbine, secreting honey in lU ssur. Fic. lo.-Monki- 
hood (deep biii#). 

corolla, so that the perianth seems to consist of nine lobejs 
instead of six. In orchids, according to Mr, Darwin, the 
lip consists of one petal and two pctaloid stamens of the 
outer whorl. In double roses (Fig, 2) and almost all other 
double flowers the extra petals are produced from the sta- 
mens of the interior. In short, stamens generally can be 



Fig. xt.-^ PeteiU of moakshood modified into nectaries. 

readily converted into petals, especially in rich and fertile 
soils or under cultivation. The change is extremely comihou 
in the families of Rmunculactay PapaveracetBy Ma^o^ 
UaatBy Maln;ace^y and all very simple types. 

Looking at thn question as a whole, we can see now 
pettds might easily have taken their origin from stamens, 
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while it is dififictilt to understand how they could have trouble. Thus it would Anally result that the <tt*din£ry 
taken their origin from ordinaiy leaves— a process of unspecialised dowers, which depended upon small insect 
which, if it ever took place, no hint now remains to us. riff-raif, would be mostly left yellow or white ; those which 
In a few rare instances, petals even now show a slight appealed to rather higher insects would become pink or 
tendency to revert to the condition of fertile stamens. In red ; and those which laid themselves out for bees and 
Monandm fistulosa the lower lip is sometimes prolonged butterflies would grow for the most part to be purple or 
into a filament bearing an anther : and the petals of shep- blue. 

herd's-purse {Capsella bursa-pastoris) have been observed Now, this is very much what we actually find to be the 
anthernerous. case in nature. The simplest and earliest flowers are 

But if the earliest petals were derived from flattened those .with regular, symmetrical open cups, like the 
stamens, it would naturally follow that they would be for Ranunculus genus, the PoienitllaSy and the Alsinecc or 
the most part vcllow in colour, like the stamens from chickweeds, which can be visited by any insects whatso- 
which they took their origin. How, then, did some of ever: and the .^c are in large part yellow or white. A 
them afterwards come to be white, orange, red, purple, little higher are flow^ers, like the campions or Silcn€<E^ 
lilac, or blue ? and the stocks {Matihiola\ with more or less closed c 

The diflerenl hues assumed by petals are all, as it were, whose honey can only be reached by more specialised 
laid up beforehand in the tissues of the plant, ready to be insects; and these are oftener pink or reddish, More 
brought out at a moment^s notice. And all flowers, as profoundly modified are those irregular one-sided flowers, 
we know, easily sport a little in colour. But the question like the violets, peas, and orchids, which have assumed 
IS, do their changes tend to follow any i-egular and definite special shiiiies to accommodate bees or other specific 
order? Is there any reason to believe that the modifica- honey-seekers ; aud these are often purple and not infre- 
tion runs from any one colour towards any other? Appa- quently blue. Highly specialised in another way are the 
rently, there is. All flowers, it would seem, were in their flowers like harebells (Campanula), scabious \Dipsaceu), 
earliest form yellow ; then some of them became white ; and heaths (Ericaccc^, whose petals have all coalesced 
after that, a few of them grew to be red or purple ; and, into a tubular corolla ; and these might almost be said to 
finally, a comparatively small number acquired various be usually purple or blue. And, finally, highest of all 
shades of lilac, mauve, violet, or blue. are the flowers, like labiates (rosemary, Salvia, &c.) and 

Some hints of a progressive law in the direction of a speedwells (Veronica,) whose tubular corolla has been 
colour-change from yellow to blue are sometimes afforded turned to one side, thus combining the united petaU with 
us even by the successive stages of a single flower. For the irregular shape ; and these are almost invariably 
example, one of our common little English forget-me- purple or blue. 

nets, Myosoiis versicolor, is pale yellow when it first The very earliest types of angiospermous flowers no.v 
opens ; but as it grows older, it becomes faintly pinkish, remaining arc those in which the carpels still exist in a 
and ends by being blue like the others of its race. Now, separate form, instead of being united into a single com- 
this sort of colour-change is by no means uncommon ; pound ovary Among Dicotyledons, the families, some 
and in almost all kno\»n cases it is always in the same of whose mcmbeis best represent this primitive stage, are 
direction, from yellow or white, through pink, orange, or the Ro^aceu and Ratntuculacece ; among Monocotyledons, 
red, to purple or blue, 'fbus, one of the wall- flowers, the Alisrnacece. We may conveniently begin with the 
€ heir an thus chamadeo, has at first a whitish flower, then first group. 

a citron-yellow, and finally emerges into red or violet. The roses form a most instructive family. As a whole 
The petals of Stylidium fruticosum arc pale yellow to they are not very highly developed flowers, since all of 
begin with, and afterwards become light rose-coloured, them have simple, open, symmetrical blossoms, generally 
An evening primrose, (Enotheia ietraptera, has white with five distinct petals. But of all the rose tribe, the 
flowers in its first stage, and red ones at a later period of Potcntillecc, or cinquefoil group, seem to make up the 
development. Cobcea scandem goes from white to violet; most central, simple, and primitive members. They are 
from whiiethrough flesh-coloured, to red. simple low, creeping weed‘d, and their flowers are of the 
The common Virginia stock of our gardens (Makolmia) earliest symmetrical pattern, without any specialisation of 
often opens of a pale yellowish green ; then becomes form, or any peculiar adaptation to insect visitors. Now 
faintly pink; afterwards deepens into bright red; and among the potentilla group, nearly all the blossoms have 
fades away at last into mauve or blue. Fritz Miiller yellow petals, and also the filaments of the stamens 
noticed in South America a Laniana, which is yellow on yellow, as is likewise the case with the other early allied 
its first day, orange on the second, and purple on the forms, such 4as agrimony (A^iirimonia Eupal&rid), and 
third. The whole family of Boraginaccer begin by being herb-bennet (Geum nrba>tum\ Among our common 
pink, and end by being blue. In all these and many yellow^ species are Potentilla reptems (cinquefoil), A 
other cases the general direction of ihe changes is the iormentilla, P, argenlea, P. verna, A fruticosa, and A 
same. They are usually set down as due to var>ing de- anserina. Almost the only white potentillas in England 
grees of oxidation in the pigmentary matter. are the barren straw'berry (A fragariastrum), and the 

If this be so, there is a good reason why bees should true strawberry (Fragaria vesca), which have, in many 
be specially fond of blue, and why blue flowers should ways, diverged more than any other species from the 
be specially adapted for fertilisation by their aid. For norma of the race. Water-avens (Geum rivale), how- 
bees and butterflies are the most highly adapted of all ever, a close relative of herb-bennet, has a dusky purplish 
insects to honey-seeking and flower-feeding. They have tinge ; and Sir John Lubbock notes that it secretes honey, 
themselves on their side undergone the largest amount of and is far oftener visited by insects than its ^kinsman, 
specialisation for that particular function. And if the The bramble tribe (Rttbece), including the blackberry (Fig* 
more specialised and modified flowers, which gradually 3 )» raspberry, and dewberry, have much larger flowers than 
fitted their forms and the position of their honey-glands the potentillas, and are very greatly frequented by winged 
tb the forms of the bees or butterflies, showed a natural visitors. Their petals are usually pure white, often with 
tendency to pass from yellow through pink and red to a pinky tinge, especially on big, well-grown blossoms, 
purple and blue, it would follow that the insects which One step higher, the cherries and apples (though geneti- 
were being evolved side by side with them, and which cally unconnected), have very large and expanded petals 
were aiding at the same time in their evolution, would (Fig. 4)1 white toward the centre, but blushing at 
grow to recognise these developed colours^ as the visible edges into rosy pink or bri|jdtt ted. Fmaljy, the. trtte 
•symbols of those flowers from which they could obuin roses (Fig. 5), whose flowers are the most developed of 
the largest amount of heney with the least possible all, have ususdly broad pink petals (like those of odr o#b 
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doff*«T 08 e, Rosa canint^ R. vUlosa^ R, rubi^inosa, &c.)» 
wwh tn some still btg:(^r «xotic species become crimson 
Of dftinask of the deepest dye. They are xhore sought 
after by insects than any others of their family. 

NeW| if we look closely at these facts we see that they 
have several interesting implications. The yellow poten- 
tillas have the very simplest arrangement of the carpels 
in the whole family, and their fruit is of the most primi- 
tive character, consisting only of little dry separate nuts. 
They have altered very little from their primitive type. 
Accordingly almost all the genus is yellow ; a very few 
members only are white ; and these in their habits so far 
vary from the rest that they have very erect flowers, and 
three leaflets instead of five or more to each leaf. One of 
them, the strawberry, shows still further marks of special 
differentiation, in that it has acquired a soft, pulpy, red 
fruit, produced by the swelling of the receptacle, and 
adapted to a safer mode of dispersal by the aid of 
birds. This group, however, including Geum^ cannot 
claim to be considered the earliest ancestral form of the 
roses, because of its double calyx, which is not shared by 
other members of the family, as it would be if it had 
belonged to the actual common ancestor. In that respect, 
agrimony more nearly represents the primitive form, 
though its tall habit and large spikes of flowers show that 
it also has undergone a good deal of modification. Never- 
theless, the yellow members of the potentilia group, in their 
low creeping habit, their want' of woodiness, and their 
simple fruit, certainly remain very nearly at the primitive 
ancestral stage, and may be regarded as very early types 
of flowers indeed. It is only among handsome and showy 
exotic forms which have undergone a good deal more 
modifleation, that we get brilliant red-flowered species 
like the Hast Indian P. mpalensis and P. atropurpurea. 

But as soon as the plants rise a little in the scale, and 
the flowers grow larger, we get a general tendency towards 
white and pink blossoms. Thus the diverged 

from the central stock of the rose family in one direction, 
and the Pomtcp and Rosens in another; but both alike 
begin at once to assume white petals ; and as they lay 
themselves out more and more distinctly for insect aid, 
the white passes gradually into pink and rose colour. To 
trace the gradations throughout, we see that the Rubea 
or brambles are for the most part woody shrubs instead 
of being mere green herbs, and they have almost all 
whitish blossoms instead of yellow ones ; but their carpels 
stUI remain quite distinct, and they seldom rise to the 
third stage of pinkiness ; when they do, it is generally 
just as they are fading, and we may lay it down as a 
common principle that the fading colours of less developed 
petals often answer to the normal colours of more deve- 
loped. In the Prun€<T^ again, the development has gone 
much further, for here most of the species are trees or 
hard shrub-^jand the number of carpels is reduced to one. 
They have a succulent fruit — a drupe, the highest type — 
and though the flower contains two ovules, the ripe plum 
has only one seed, the other having become abortive. All 
these are marks of high evolution : indeed, in most 
respMts the Prunect stand at the very head of the rose 
family, but the petals are seldom very expanded, and so, 
though they are usually deeply tinged with pink in the 
cherry {Prustus cerasus)^ and still more so in laiger exotic 
blossoms, like the almond, the peach, and the nectarine, 
they seldom reach the stage of red. Our own sloe (A 
communis) has smallish white fl iwers, as has also the 
Portugal laurel {P. lusihnims). In these plants, in fact, 
hi|jner development has hot largely taken the direction of 
increased attraction for insect terti Users ; it. has mainly 
concentrated itself upon the flruit, and the devices for its 
its dis^shl by birds or mammals. In the Rosm. on the 
other hand, though the fruit is less highly tnodinedi, 
methods for insuring insect fertiikation are carried much 
^ %ciber. There are setreral carpels, but they are Inclosed 
ifrfthib ^ the calyx, and the pms ase very 


I much enlarged indeed, while in some species the styles 
I are united in a column. As regards insect attraction, 
indeed, the roses are the most advanced members of the 
family, and it is here accordingly that we get the highest 
types of coloration, Most of them are at least pink, and 
many are deep red or crimson. Among the Pomm wc 
And an intermediate type (as regards the flowers alone) 
between Rosecs and Prunecp; the petals are usually bigger 
and pinker than those of the plums ; not so big or so pink 
as those of the true roses. This interesting senes exhibits 
very beautifully the importance as regards coloration of 
mere expansion in the petals. Taking them as a whole, 
we may say that the smallest petals in the rose family are 
generally yellow ♦ the next in size' are generally white ; 
the third in order arc generally pink; and the largest are 
generally rose-coloured or crimson. 

Even more primitive in type than the Rosacece are the 
lowest members of the RanunculacecB^ or buttercup 
family, which perhaps best of all preserve for us the 
original features of the early dicotyledonous flowers. 
The family is also mote interesting than that of the roses, 
because it contains greater diversities of development, 
and accordingly covers a wider range of colour, its petals 
varying from yellow to every shade of crimson, purple, and 
blue. The simplest and least differentiated members of the 
group are the common meadow buttercups, forming the 
genus Ranunculus (Fig. 6), which, as everybody knows, 
have five open petals of a brilliant golden hue, N owhere 
else is the exact accordance in tint between stamens and 
petals more noticeable than in these flowers. The colour 
of the filaments is exactly the same as that of the petals ; 
and the latter are simply the former a little expanded and 
deprived of their anthers. We have several English 
meadow species, all with separate carpels, and all very 
primitive in organisation, such as R. acris (the central 
form), R. bullmus^ R. repem, R. flammula^ R, sceleratusy 
R. auricomus^ R. philonotis, &c. In the lesser celandine 
or pilewort, R.ficaria^ there is a slight divergence from 
the ordinary habit of the genus, in that the petals, instead 
of being five in number, are eight or nine, while the sepals 
arc only three ; and this divergence is accompanied by 
two slight variations in colour : the outside of the petals 
tends to become slightly coppery, and the flowers fade 
white, much more distinctly than in most other species 
of the genus. 

There are two kinds of buttercup in England, however, 
which show us the transition from yellow to white actually 
taking place under our very eyes. These are the water- 
crowfoot, A’, aquatilts, and its close ally, the ivy-leaved 
crowfoot, /?. hederaccusy whose petals are still faintly 
yellow toward the centre, but fade away into primrose 
and white as they approach the edge (Fig. 7). We have 
already noticed that new colours usually appear at the out- 
side, while the claw or base of the petal retains its original 
hue ; and this law is strikingly illustrated in these two 
crowfoots. White flowers of the same type as those of 
water-crowfoot are very common among aquatic plants of 
like habit, and they seem to be especially adapted to 
water-side insects. 

In many Ranunculacca there is a great tendency for 
the sepals to become petaloid, and this peculiarity is very 
marked in Caltha paiusins, the marsh-marigold, which 
has no petals, but bright yellow sepals, so that it looks at 
first sight exactly like a very large buttercup. 

The clematis and anemone, which are more highly 
developed, have white sepals (for the petals here also are 
suppressed), even in our English species ; and exotic 
kinds varying from pipk to purple are cultivated in our 
flower-gardens. 

It is among the higher ranunculaceous plants, how- 
ever, that we get the fullest and richest coloration. Colum- 
bines (Aguiiopia), are very specialised forms of the but- 
tercup ty^ (Fig, 8), Both sepals and petals are brightly 
coloured, white the latter organs are proceed above into 
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long, bow-shaped spurs, each of which secretes a drop of 
honey (Fig. 9). The carpels are also reduced to five, the 
tegularity of number being itself a common mark of 
advance in otganisation. Various columbines accord- 
ingly range from red to purple, and dark blue. Our 
English species, is blue or dull purple, though 

it readily reverts to white or red in cultivated varieties. 
Even the columbine, however, though so highly special- 
ised, is not bilaterally but circularly symmetrical. This 
last and highest mode of adaptation to insect visits is found 
in larkspur {Delphinium ajacis\ and stdl more developed 
in the curious monkshood (A coni turn napellus\ Fig. 10. 
Now larkspur is usually blue, though white or red blos- 
soms sometimes occur by reversion ; while monkshood is 
one of the deepest blue flowers wc possess. Both show 
very high marks of special adaptation ; for besides their 
bilateral form, Delphinium has the number of carpels 
reduced to one, the calyx coloured and deeply spurred, 
and three of the petals abortive ; while Aconitum has 
the carpels reduced to three and partially united into a 
compound ovary, the upper sepals altered into a curious 
coloured hood or helmet, and the petals considcrbly 
modified. All these very complex arrangements are 
definitely correlated with the visits of insects, for the two 
highly abnormal petals under the helmet of the monks- 
hood (Fig. 11) produce honey, as do also the two long 
petals within the spur of the larkspur. Both flowers are also 
specially adapted to the very highest class of insect visitors. 
Aconiium is chiefly fertilised by bees; and Sir John 
Lubbock observes that Anthophora pilipesKnd Bonthus 
hortorum are the only two North European insects which 
have a proboscis long enough to reach to the end of the 
spur of Delphinium elatunt, A. pilipes^ however, is a 
siting insect, and has already disappeared, before the 
Delphinium comes into flower, so that it appears to 
depend for its fertilisation entirely on Bonibus horlorumy 

Grant Allen 

( To be continued.) 


FREDERIC KASTNER 

F rederic KASTNER, who is known to the scien- 
tific world as the inventor of the PyrophonCy has 
recently died, as we announced at the time, at the early age 
of thirty years. He was tlte son of an Alsacian composer 
of some merit, Georges Kastner, and was himself an ac- 
complished musician. Educated partly at Paris and partly 
at Strasburg, he imbibed a love of science, and at the early 
age of fourteen years was already assisting his teachers in 
the chemical laboratory. When seventeen years of age he 
invented and patented a novel form of electromotor, in 
which a series of electro-magnets were caused to act in 
succession upon a rotating arbor. After the war of 
1870-71, in which he was driven from Strasburg, he de- 
voted himself to studying the properties of musical 
flames. The discovery of Higgins in 1777, that a hydro- 
flame burning within the lower end of an open glass 
tube could set up a musical note, had been the starting 
point of a number of hitherto barren attempts by Schaif- 
gotsch and others. Without knowing anything of the 
experiments of Schaffgotsch, Barrett, or Tyndall, young 
Kastner set to work to experiment, with the deter- 
mination to construct a musical instrument on this 
principle. For two years he worked at the sub- 
ject, endeavouring to temper the harsh tones of the 
flames and to produce a purity and constancy in their 
notes. He tried tubes of different sizes and forms. He 
varied the form of the gas jet, and essayed to introduce 
two or more jets into one tube. At last, in 1871, he dis- 
covered that when he employed two flames he could 
control their note at will, being silent when both were 
close toMther, but producing sound when they were 
separated. This phenomenon, which Kastner called the 
interference of names, was the real starting-point of 
Kastner’s Pymphone or Flame>^Organy which he patented 


in 1873. This organ had for its pipes ]^lass tubes of 
different lengths, two hydrogen flames burning in each at 
the proper height. A very simple lever- arrangement 
served to separate the flames at will. Jn this form the 
instrument presented to the Acaddmie des Sciences 
at Paris, and publicly exhibited. Two subsequent improve- 
ments followed. A circle of small jets of common coal gas 
was found to answer quite as well as the two hydrogen jets, 
the circle being constructed so that by a simple mecha- 
nical contrivance it could be increased or diminished in 
size, thus separating or reuniting the flames at will. The 
second improvement was the application of electric cur- 
rents and an electromagnetic apparatus enabling the flame- 
organ to be played at a distance. The first instrument 
of this kind constructed by Kastner was in the form of a 
singing-lustre hung from the cliandelier in his mother's 
house. The pyrophone was shown at the Royal Institu- 
tion in January, 1875, and at the Society of Arts in the 
succeeding month. It was also shown at the Loan Col- 
lection of Scientific apparatus at South Kensington in 
1876, and at the Paris Exhibition in 1878. In 1876, 
moreover, an account of the instrument and of the 
researches which led to its construction was published by 
Kastner under the title of “ Flammes Chantantes,” The 
strange, weird tones produced by the instrument attracted 
the notice of musicians. Gounod sought to introduce the 
pyrophone into his opera of “Jeanne d'Arc," and Koene- 
mann at Baden Baden, in 1879, actually introduced the 
instrument on one occasion. A decline, however, seized 
the young inventor, whose strength for some years ebbed 
slowly away, and he died all too soon to see his invention 
fairly recognised by the public. 


THE NEW AFRICAN EXPEDITION 

I T is now understood to be quite settled that a new 
African exploring expedition will start next year. 
The Royal Geographical Society have, as might have 
been expected, taken the opportunity of Mr. Joseph 
Thomson's return from the completion of his engagement 
to the Sultan of Zanzibar to obtain his services as leader^ 
and it is certain that no bettter selection could have been 
made. 

Mr. Thomson will leave England in the Spring of 1883, 
and proceed to Zanzibar to organise the expedition. 
From Mombas, a port on the East African coast, to the 
north of Zanzibar, he will direct his course straight to 
Kilimandjaro, and do his best to explore the snowy 
ranges ot this celebrated mountain, which but one Euro- 
pean has as yet ever reached. Passing across the water- 
parting he will then descend through an entirely unknown 
country to the eastern shore of Lake Victoria Nyanza, 
and return to the coast by a more northern route, in 
the course of which it is hoped he may be able to visit 
Lake Baringo and Mount Ken ia— another peak known 
to run far above the snow-level, but concerning which 
further details would be very desirable. 

As a mere geographical expedition it will be thus seen 
that the proposed route will be one of great interest, em- 
bracing, as it does, the transit through much utterly 
unknown country, and the exploration of two mysterious 
snow-crowned mountains, which, according to the usual 
view of the conformation of the African Continent, appear 
to be quite out of place in the districts in which they are 
situated. But still more interesting problems will be 
solved, if steps are taken to investigate the tiilknown 
fauna and flora of Kilimandjaro and Kenia. The animal 
and vegetable life of these mountains must be entirely 
different from that of the plains by which they are sur- 
rounded, They will prove to have been derived either 
by modification from the adjacent lower districts, or by 
immigration from the north—in arty case, presenting 
phenomena of first-rate importunce to the student 
geographical distribution. 
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While, however, the Society, which, with its habitual 
energy, has set on foot the proposed expedition, is ready 
and willing to do all that is necessary to ensure success 
in the way of geographical exploration, it does not con- 
sider itself bound to undertake the further outlay which 
the investigation of the natural history of Kilimandjaro 
and Kcnia must necessarily require. To effect this in a 
satisfactory way, a zoologist and botanist should be 
attached to Mr. Thomson's staff to make the necessary 
observations and collections. These gentlemen might 
perhaps be best left on the upper ranges of Kilimaiidjaro, 
while Mr. Thomson descends to the shores of the Victoria 
Nyanza, to rejoin him on his return towards the sea- 
coast. However this may be arranged, it is obvious that 
the addition of two Europeans to the expedition and the 
transport of their collection from the interior cannot be 
effected without materially increasing the cost. It is 
hoped, therefore, that the British Association for the 
Advancement of Science, which has already been in cor- 
respondence with the Geographical Society upon the 
subject of the proposed expedition, will take up this 
branch of the question, and at the approaching meeting 
at Southampton supply the funds necessary for the pur- 
pose. It would be a great misfortune if the excellent 
opportunity of solving a problem of first-rate importance 
which thus presents itself were to be thrown away for 
want of the few hundred pounds required to send out 
naturalists in company with the proposed expedition. 


NOTES 

We can only express, for the present, the deep regret with 
we learu the death of Prof. V\ M. Balfour, a regret 
which we arc sure will be shared by all who know anything of 
Mr. Balfour’s career. The details to hand of the accident whicli 
led to Mr. Balfour’s death are meagre. The news reached Cam. 
bridge on Sunday evening that he had been killed by a fall on 
the Alps. From later information it would seem that both Mr. 
Balfour and bis guide met with liieir deaths on the glacier of 
Fresney, on the south side of Mont Blanc, about five miles west 
of the village of Courmayeur. The bodies have both l>ceii found. 
Mr, Balfour was only thirty -one years of 

Mk, George V. Marsh, the venerable American Minister at 
Rome, whose death, at the age of eighty-one years, has just been 
announced, was known the author of the interesting work on 
‘*Tbe Earth as Motlified by Human Action," reviewed in 
Nature, vol. xi. p. 82. His welbkuown work on *‘The 
Origin and History of the English Language ” is also marked by 
a true scientific spirit. 

7 'HE German Association of Naturalists and physicians meets 
this year at Eisenach, from Septemljer iS to 21. In deference 
to the wishes of many members, the duration of the meeting 
has been shortened this year by curtailing the festivities which 
have hitherto held so Urge a place in the proceedings of this vener- 
able association. The Association, however, will really begin its 
work on the Sunday evening (Septeinl>er 17) by a “ Zusammen- 
kuuft im ‘Tivoli/ ” and finish on the Friday (32nd) by an ex- 
cursion to Kissingen, the programme including lunch, dinner, 
supper, and ball, On the i8tb, Prof. Haeckel will give a 
lecture “On the Interpretation of Nature by Oarwin, Goethe, 
and Lamarck”; and on the 3 tfit Prof, Kehmke lectures on 
“Physiology and Kantism.” As the German Association meets 
qaice a fortnight later iban our own, there is nothing to hinder 
English men of science attending both. It is a pity some 
arrangement could not be come to among the vorioUA of^socia- 
ttons li) prevent rimultaneoua meetings. The English, French, 
and American Associations all meet this year at the ^ame time ; 
the Americsqis; at leapt, might have arranged dHfcrently, seeing 
t^t their meeting in Montreal next month is inteitded to be to 
some extent ^temational. 


Mr. W. a. Forbes, the Prosector of the Zoological Society 
of London, has just left the country upon a four month’s expe- 
dition up the River Niger, During Ms abseucc Mr. W, N. 
Parker has been appointed Deputy Prosector to the Zoological 
Society. To him all communications should be addressed during 
Mr. P'orbes’s absence. 

The United States Government have voted 10,000/. for the 
International Fisheries Exhibition. From the statement made 
by the Prince of Wales at a meeting of the General Committee 
last week, it is evident that the arrangements are progressing 
favourably. 

Mr. Eugene Oates, who has been collecting in Pegu for tlie 
last fourteen years, is now in England, and has been studying 
for some months at the British Museum, bis intention being to 
issue shortly a revised catalogue of the birds of Burmah, for 
which task his personal experiences in the field point hun out as 
being admirably fitted, 

Mr. \Vm Davison, who is so well known for hLs collections 
in Teuasserim and the MaUy Peninsula, under the auspices of 
that energetic t)ridthologist, Mr. A. O. Hume, is also now in 
this counu-y, Wc are glad to hear that Mr. Davison’s health is 
fast becoming restored, and that he iiopcs soon to be able to 
return to the scene of his scientific explorations in MoJaiasia, 

VoL. I. of a large work on “Electric lllummation ” will 
shortly be jmbUshed at the office of The volume 

lefcrs to general principles, current generators, conductors, 
carbousj and lamps, the authors being Mr. Conrad W. Cooke, 
Mr. James Dredge, Prof. O’Reilly, Prof, bilvaims P. Thompson, 
and M. 11 . Vivarez; the whole will be edited by Mr. Dredge. 
A second volume will follow, to comprise installations, motive 
power, cost of production and maintenance, electrical photo- 
metry, secondary batteries, accessories to electric lighting, &c., 
&c., together vulU the completion of the patent abridgements 
from 1872 to 1882. 

The Algerian Government has sent to France a scientific 
mission to study the means of dosUoying the Phylloxera. It is 
mostly composed o) viticuiiuriats, apprehensive that the pest may 
eventually cross the Mediterr.anean. 

“ Whence comes the a of mathematicians?” is a question on 
W'hicli M. dc Lagarde supplies some curious information (in a 
note to the Gottingen Royal Society of Sciences). The old 
Italian algebraists named the unknown quantity in an equation, 
cosa, or r^s (which they either wrote out or denoted by a sign). 
These are translations of the Arabic sat, thing, by which the 
Arabians in Spain indicated the unknown quantity — writing the 

Arabic equivalent of 5 ; thus our I2.i would be Now it has 

been the rule in Spain to express the Arabic & by the Latin 
Thus our mathematical x seems to have come from the Arabic 
for thing. Going further back, to the Greeks, it appears that 
Diophantus culled the unknov^'n quantity itpiSfios ; and foi this, 
a final .sigma, accented, came to be written. It is thought the 
Arabians may have denoted this by their i, and called it by the 
name for The Greek name for the square of ike unknow'ii 

quantity was ivtfofits, and for the cube Kt/jSor ; and the corre- 
sjxmdmg Arabian terms are clearly derived from these by trans- 
lation ; hence a probability of derivation in the other case 
(though not by translation). 

We lately noticed a fall report on education in the United 
States, as delineated and review' ed by the Bureau. A later 
Circular (No, 6) calls special attention to the 1 resent teaching 
of physics and chemistry. The growth of science- teaching, it 
says, is evident everywhere ; and how the movement will cul- 
minate, no one (ban s^y. To-day, chemistry and physics ate 
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tAUgbt bi nearly a^l Uic Academies and high schools in the land. 
Few cities report no teaching ; and this circular is an attempt to 
catch the present aspect of affoirsi and to assist and guide them. 
The supply of science students from the training colleges is 
increasing fast, and the number of teachers able to give lalx>ra* 
tory instruction will soon be equal to the demand. The teaching 
at some of the older coUoge*^, where the accustomed routine of a 
classical education cannot be droppedi is among the least satis- 
factoi^. The newer schools recognise science as a mental gym- 
nastics and training equal to “ Euclid^s Elements and the Latin 
Grammar/' always insiding upon the importance of experiment 
with didactic instruction. In a great majority of case«, never- 
theless, mere text-book work is done, and as such work is little 
else than mischievous cram, our report advises that it be left out 
in primary and intermediate schools. Far better so, ♦han a long 
series of lectures listened to term after term ; for ‘‘three months 
of laboratory work will give more real insight into any science 
than a whole year’s study of the printed page ; the latter is like 
learning language from a grammar, only without attempting to 
translate or write exercises.” It is specially urged, therefore, 
that the experimenting be done by the fupi/s^ and the excellent 
results of such teaching, even to the youngest learners, arc 
shown in very interesting cases quoted ; and the same principle 
is followed in recommending that apparatus should be extempo- 
rised— -this also by the pupils especially. “ It will be invaluable 
to the future teacher ; it vastly increase? his power to interest 
and instruct his pupils, and at the same time it deepen? bis own 
insight into the subjects taught” The value of physical and 
chemical knowledge to medical men, the inadequate training of 
many of whom in America we recently noticed, to naval officers, 
and to women, js specially indicated and enlarged upon. But 
any such appeal to practical motives is hardly necessary in 
America, for the complaint is also made that applied science is 
most in demand, while pure science and research are too 
commonly ignored. 

At the last meeting of the Anthropological Institute, held at 
4, Grosvenor Gardens, the residence of the President, General 
Pitt-River^ F.R.S., who occupied the chair, Lord Talbot dc 
Malahide read a paper on the Longevity of the Romans in North 
Africa. The author gave several instances of epitaphs and 
inscriptions on tombs of persons hose age had exceeded lOo 
years, in some cases an age of 120, 130, and even 140 years had 
been attained. An interesting discussion ensued in which Mr. 
Villiers Stuart, M.P., Mr. Moncure Conway, Capt. Cameron, 
Mr. John Evans, Mr. Francis Gabon, Sir Joseph Fayrer, Dr. 
Allen Thomson, Mr. Carmichael, and the President took part. 
Capt. R. F. Burton read a paper on some Neolithic Stone 
Implements and other objects brought by himself and Capt. 
Cameron from WAsA, on the Gold Coast, A large number of 
objects were exhibited by the authors and Mr. Ross. General 
Pitt-Rivers read a paper on the Egyptian Boomerang, and exhi- 
bited aeveral specimens. A large collection of Bushman drawings 
was exhibited by Mr. M. Hutchinson. 

A NEW volume of the Classified Catalogue of the Library of 
the Royal Institution of Great Britain, by Mr, Vincent, the 
Librarian, U now ready ; it includes the most important works 
published during the last twenty-five years, placed under their 
respective heads, accompanied by a Bynopsis and Indexes of 
Authors and Subjects. 

The half-yearly general meeting of the Scottish Meteorological 
Society will be h^d to-day. The .business consista of (i) Report ! 
from the Council of the Society ; (a) Address by D. Milne Home, 
of Milne Qraden, Chairman ; (3) The Rainfall of the British 
Islanda, by Alex^er Buchan, Secretary ; (4) The Climate of 
Jenualem, by Alexander Buchan, Secretory,^ 

In a paper recently read before the Asiatic Society of Ja^, 
entitled ** Rdigious and political ideas of the eady Japanese; 


beginnings of the Japanese nation, end credibility of ^he national 
records,” Mr. B. H. Chamberlain (according to ih^yapan 
after mentioning the difficulties which betet investi^tion, and 
giving an analysis of the relig:ious and so-called historical tradi- 
tions of early Japan, proceeded to draw, both from the matter 
itself and from the manner in which it was put together in the 
hi?toricR we now have them, several conclusions as to the 
condition of ,the early Japanese, and the influences which 
moulded them into the united nation which meets m at the dawn 
of authentic history. The most important of these conclusions 
were i. lhat there were three centres of legendary cycles in 
ancient Japanese, Idzumo, Yamito, and Kinshsiu, and that the 
country was probably divided into three or even a greater number 
of states. 2. Thai instead of having only begun to communi- 
cate with the mainland of Asia at ab->ut the year 200 A.D., as 
was commonly supposed, there had never been, so far as we 
can judge, a time when communication did not exist, and that 
much of the so-called autochtonous civilisation was really im- 
ported, as was proved by a sifting of myths, and even by the 
teat of language, the most archaic form of Japanese, containing 
a number of Chinese words for Implements or ideas that had them* 
selves been borrowed. 3. That authentic history did not in Japan 
go back farther than A.i). 400^ t\e. more than a thousand years 
later than the date commonly accepted for its commencement. 
Mr. Chamberlain noticed in detail the iteut? scattered through 
AW//I7, or oldest monument of Japancj-e literature, relative to 
the governmental arrangements and religious belief of ancient 
times, and showed that Shinto was not a religious system properly 
so-called, but rather a bundle of miscellaneous and often incon- 
sistent superstitions. 

During a heavy thunderstorm in the Shetland Islands on 
T«C‘ clay, which lasted several hours, a hill, three milc'i from 
Lerwick, w^as struck by lightning, and huge masses of rock and 
(f/bns were thrown d 7wn on the public road which the hill over- 
hang?, filling np the road and the valley at the other side, and 
fuspending traffic. The total weight of the fallen rock is 
estimated at 400 tons. 

Last week the statue of Marictte Bey, the great French 
Egyptologist, was unveiled at Boulogne, in presence of a large 
assembly, including several high officials of the French Republic, 

The report on the proposed grant to the French Minister of 
Po Is and Telegraphs of a sum of 3600/,, in view of the meeting 
of Electricians, has been sent to the French Senate, after having 
been adopted by the Chamber of Deputies. This meeting wiB 
take place only in October, One of the reasons alleged for the 
delay is the necessity of installing the magnetic instntoaents now 
in course of construction for the Oh^rvatory of Paris. The 
assent of the Frc ich Senate is staled to be beyond a doubt. 

From the “Mineral Statistics of Victoria” for 1881 we nee 
that the quantity of gold raised last year was 858,85 1 or., being 
29,729 oz, more than the quantity obtained in 18S0. The 
deepest shaft in the Colony is the Magdola at Stawell, which ii 
2409 feet deep. 

Some instructive results have been recently obtained by M, 
Spring, in studying the dilatation of isomorphous sabataneca 
Acaot,, No. 4). He experimented with five alums* 
These, he^how^p, expand very regularly, and very little Tvith rise 
of temperature from zero till a critical temperature IS reached 
(different for each), at which there is rapid expansion, indicatinn^ 
decomposition. Up to the mean c^tlcal temperature, th^ 
alums may be said to expand equally, and M. Spdiyf is led to 
affirm that isomorphom sukOameit ike tome ^ 

expannon, or at least coeffide^ vmy little diBereht* ^ 
bable jnftrenee is that they have iKe same coell&deAt „of„ 

' pressibility; this he has fkt to te$t* Tha», * 
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|>h^sicAl properties', betMeea Uomorphoue sub&tauces and gasesi, 
is'^egge&ted ; and a law Bimilarto Avogadro'sinay be applicable, 
vixv, equal volameB of ibore (Uomorpbous) bubbtances iuui>.t con- 
tittn the afme nutuber of molecules. In verihcation of this is 
the fact shown by M, Spring, that the quotients of the specific 
weights of the oiutns by the respective molecular weights are 
' equal. Thus the law of Avogadro, verified hitherto in its con- 
sequences only for gases, may be found to strike iU 1 oots even into 
4 olid bodieF, and the problem of determining the molecular niag- 
nitudes of the latter may one day receive a solution conforn ably 
to modern theories of chemistry. M, Spring is extending 
bis examinatiou to other isotuorphous substances, and v\iU also 
study the ratio of expsmion ai.d contraction in heteromorphous 
bodies. 

The third instabneut of Dr. Hermann MUlltr*a “Further 
Observations on the Fertilisation of Flowers l)y Insects ” is 
occupietl by observations, supplementary to iho-e recorded in 
his “ lief ruch lung der Blumen durch In=»ekten,” on the insects 
which visit particular sprcies and assist in their jiollination, with 
some notes on corresponding |>ccu]iaritie& of siruciure in the 
flower^ themselves. It is illusUatcd by a very beautifully 
executed plate. 

The addition'! to the Zoolog cal Society’s Gardens during the 
past week include a Macaque Monkey {Afaauus cyttomolifius) 
from India, prcscnkd by Lady Parkyns j an Egyptian Fox 
{Cants nihticHi) from Egypt, presented by Mr. Horace Kemp ; 
two Coypu ]<.at» {Afyopotamus coypus) from South America, tW'o 
Common Night Herons {Nycticorax griseiis)^ Eutopeon, pre- 
sented by Mr. A. A, van Benvmelen ; two Californian Ouails 
{Calliptpla califomica) from California, presented by Mr. J. 
Biehl ; a Crocodile {CrvcodiiuSt sp. inc.) from Black Kiver, jjre- 
sented by Mrs. A. FI. Jamrach ; an /lisculapian Snake {Coluber 
(xsouhpii) from Central F.uropc, presented by Lord Arthur 
Kusseil, M.P. ; two Australian Fruit Bats {Pteiopus polioce* 
p/ialus)t a Black -breasted Peewit {Sardop/torvj pa/oralis)^ an 
Australian Monitor {Monilor gouldi) from Australia, two Porto 
Kico Pigeons {Coiufnba corensis) from the West Indies, a South 
American Jabiru {MycUrm ameticana\ two Brown I'lirushcs 
{Turdus leucomelas) from South America, two Demoiselle 
Cranes {Anihropoides virgo) from North Africa, three Blue- 
shouldcnd Tansgers (Tanagra cyanopteta)^ a Sti*iate<l Tan- 
ager {Tanairra j/rw/o), a Tanager {Saltator^ sp, inc.) from 
Brazil, two Scops Owls {Scops asio) from North Americn, 
two Yellow Si arrows {Passet^ lutms) from East Africa, two 
Beautiful Waxbills {Estfelda /ormom) from India, pur- 
chased ; a Two-spotted Paradoxurc {Nandinia b%uotata\ a 
Hybrid Sclottr's Muntjac (between Cervulus muntjac 9 and 
Corvulus hcrymans 6 ), bom in the Gardens. The following 
insects have emerged in the Insect Home during the past two 
weeks Silk Moths i Actios selem^ TAco polypk^nus, Telm 
prsmAkm ; Moths i Ceratocampa imperialism Bom&yx casirensism 
Zygee^a Jilipendultt, Liporis mcuocAam Deilephilo vesfurtilh, 
DiH^hiltt mpharbiam Pembeda hylos^ormis^ Plusia eoncka ; 
Butterflies : Parnassius apoUo^ Melanagria galcuhcOm GoneopUryx 
rhamnirn Vanessa Vanessa poly cklorHs^ Araschtua /evjwrr var. 
prorsQm Theda bctula, Theda spinas Mpinephtle janirom Enbia 
blaf^ina^ 


, OUR ASTROmMJCAl COLUMN 

WnDGit PHtJtOMKT»R.--In a comnumcRtitm to the 
^borican Acadeqiy of Arts and Sciences in May iut {NATtlRB, 
vdk ARvi p. #5^ Prof. Fickeriqg haa some xetoarka iipoh.lhe 
Ui«>f % or akaded as a mmm of meastaHnl &el ligbt 

^obn«iilmthat,whU<kliaak«^ 

MpdiM iiinpipkn tiiaf it k not a new devic*! oreditlbir it* httro* 

as A practM ni^ikod of st^ photwotty 


to belong to Prof. Pritchard, director of the University Observa- 
tory, Oxford." Various theoretical objections to mis photo- 
meter have been advanced, and many sources of error suggested, 
but Prof. Pritchard has made the best possible reply to them by 
measuring a number of .stare;, and showing that his results ore in 
very close egreement with othen, obtain^ elsewhere by wholly 
different methods. His photometer “consists of a wedge of 
shade gla.'<s of a neutral tint inserted in the field of the telescope, 
and movable, so that a star may be viewed through the thicker 
or thinner portions at will. The exact posititm is indicated by 
means of scale." The measure of the brightness of the star is 
made by bringing it to the centre of the field and moving the 
wedge from the Uiin tovt ards the thick end until the i.tar disap- 
pears. Stars mu^t always be kept in the centre of field to insure 
the readings being comparable. But Prof. Pickering makes the 
ingenious suggestion that this photometer may be further simpli- 
fied by substituting the earth’s diurnal n oticiii as a measure of 
the position of the star in the wedge et disappearance. “ -t is 
only necessary to insert in the field a bar parallel to the edge of 
the wedge, and place it at ri^ht angles to the diurnal motion, so 
that a star in its transit across the field will pass behind the bar 
and undergo a continually increasing absorption as it passes 
towards the thicker portion of the wedge. It will thus grow 
fainter and fainter, until it finally di,'- appears." Then the 
interval of lime from the passage behind the bar until the star 
ceases to be visible becomes a measure of its light, and the time 
will vary w ith the magnitude. As in Prof, Pritchard's form of 
the instrumeut, it is only necessary to determine the value of a 
single Constant, Prof. Pickering adds some suggestions with 
regard to observations w ith this photometer, and recommends 

I ilicm to the attention of amateurs, 

1 

I The Ouservatoky in Vai.e College, U.S. — Prof. II. A. 
Newton, who via^ appointed Director of the VVlnchcstcr Obaer- 
vatory in Vale College, New Haven, U.S., in May last, has 
drawn up a report on the present ttate of this establishment, and 
of the preparations in progress for placing the instruments in 
new buildings specially erected to receive them, The heliometcr 
ordered from Uc]isold, of Hamburg, two years since, was re- 
ceived last ^pring ; the cost, including freight, and other expenses 
to New Haven, being close upon 7460 dollars. To supplement 
the hcliomcier, and also for independent work, an equatorial 
telascope of 8 inches diameter was ordered from Mr. Howard 
Grubb of Dublin, and is expected in August. (No mention is 
made by Prof, Newton of the 9- inch Alvan Clark refractor, 
which Yale College was slated to possess in the Bmithsonian 
report on astronomical observations in 1880). About nine acres 
from the southern extremity of the observatory lands have been 
set apart as a site for the obsei vatory, and the erection of two 
towers for the helio meter and equatorial respectively, has been 
commenced. 'Phc hcUometer tower was cxpectctl to be ready 
for ilie instrument early in July, the dome constructed by Mr. 
Grubb having been already put in place. It is intended by 
Prof. Newton to undertake such work with it, immediately it is 
available, as shall prepare for the most advantageous use of the 
instrument during the approaching tran.sit of Venus. In the 
Smithsonian report referred to, the diameter of the object glass 
is stated to be 6 inches, 

The income derived from the fund set apart by the late Hon. 
O, F. Winchester, is to be applied for the maintenance of the 
observatory. The 8- inch equatorial has been purchased from 
funds generously provided by a private individual, who for the 
present does not desire bis name to be mentioueck Under ihe 
direction of Prof, H. A. Newton, supported by such liberaliiy, 
astronomers wilt look forward to a bright future for the 
servatory in Yale College" — as, with the assent of Mr. Win- 
chester’s family, the institution is to be called. 

Thb Transit of Vsnus.— In consequence of the sudden 
death of Mr. Burton, who, as we mentioned last week, had been 
appointed observer at Aberdeen Road, Cape Colony, we under- 
stand Mr. A. Marth will have charge of that station. 

It 1* not improbable that some readers may contemplate pro- 
ceeding for the purptfse of obWving this phenomenon (which 
will not recur UU the year A004), where it is visible fi-om ingress 
to egress, and perhaps i^th a view at the tame time of escaping 
a w inter in iliis eHmate^ If each there be, they might not readily 
fix upon a more aavaata^ous station than the Btoe Monntoin 
range in the islatxd of Jamaica or its vicinity. Calculating jfbr a 
poiia in longitude 77 30' W., latitude x8° 5' N., the time* of 
contact* and sun^s atutude* ere a* follows j — 
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Locftt mean time. Sun's altitude, 

h, m. e. „ i 

Firtt MtOTnl contact, Dec, 6 ... S 5a 37 a.m. ... 30 15 

„ internal „ ,* ... 9 13 23 a, m. ... 33 S4 

Last internal ,, „ 2 39 5 p.m. ... 32 17 

tt external ,, ,, ... 3 o 22 p.m. ... 28 29 

Wklls’ Comet,— T he following places of this comet arc for 
Greenwich midnight : — 



R.A. 

Dccl. 

T*ne. <li!ttaace from 


h . m. s. 

+ 5 S87 . 

KArtl). 

SuD. 

July a 7 . 

. u 39 I . 

. 0*2614 

.. 0*1380 

29 . 

. II 44 4 « • 

S 38’3 ■ 

. *2732 

.. *1506 

3 * 

. II so s . 

S '8 s . 

*2867 

.. ‘1626 

August 2 . 

■ II Si '4 . 

4 S 9'3 ■ 

. *3004 

*1742 

4 • 

.12 0 9 . 

4 40*6 . 

. *3126 

-■ ‘*853 

6 , 

.12 4 SI ■ 

• 4 227 . 

* ‘3244 

.. *1060 

8 . 

.12 9 22 . 

4 S'2 . 

• *3358 

•2064 

10 . 

•2 >3 43 ■ 

, 3 45*2 . 

• ‘3469 

*2164 

12 , 

• «2 17 54 

■ 3 3 t 7 • 


*2260 

14 . 

. 12 21 56 . 

• +3 ^57 • 

. 0*3680 

0*2354 


The calculated intensity of light on Augu^-t 9 is eauivalent to 
that at the firht Harvard College observation on Marcn 19. 

Comet- SEEKING in the Southern Hrmispherk. — From 
ft communication to the Sydnty> Mormftf> nerald^ we learn that 
Mr. Tehbntt, of Windsor, N S.W., the discoverer of the great 
comet of 1861, has, at the instance of the Boston (U.S. ) .Scien- 
tific Society, undertaken the organisation of a corps of amateur 
comet- seekers in Australia, and with tliis object has addrcfsed a 
circular to several persons in the colonies, who have manifested 
an intere-'t In the science. Wc wish Mr. Tehhutt every success: 
the matter could not be in better hands. It would he easy to 
adduce numerous cases where the theories of these ho<nes have 
saflTcred from the want of sovithern observations, and it may be 
hoped, thftt in conjunction with the systematic search undertaken 
by a number of ol^ervers in America, and, we are glad to add, 
in this country also, it will be quite an exceptional ca.se for a 
comet within range of ordinary telescopes to escape detection, 
as wo know many have done in past yearn, 'Fhe additions to 
the number of comets of short period during the last fifteen years, 
are alone a sufficient inducement to institute more systematic 
examination of the heavens in future. 

PHYSICAL NOTES 

An organ-pipe sonometer is described in the Affierican Jmr- 
ml of Science^ by Mr. Le Conte Stevens. The ordinary reson- 
ance box of the sonometer is iu this instance replaced liy r double 
organ-pipe of spruce fir-wood, tuned to give the note C- 132 
vibrations. Three steel wires are stretched above, two being 
tuned to the fundamental, the other strained to various degrees 
of tension by a lever and a sliding weight. There are also 
arrangements for sharpening or flattening the note of one of the 
pipes at will, so as to produce beats. By varying the wind- 
pressure, the natural harmonics of the pipes can be produced. 
The object of the instrument is to afford a convenient means of 
iwoducing the notes of the natural ycalc and those of the tem- 
pered .scale, by way of contrasting them with one another. The 
apparatus has several other uses as a lecture instrument in 
acotisticR. 

M. CaTLLRtet has invented a new pump for compressing 
gases to a hi^h degree of compression. The main point in its 
construction is the method by which he obviates the existence of 
useles.s space between the end of the piston- plunger and the 
valve* which closes the end of the cylinder. This he accom- 
pli" hes by inverting the cylinder and covering the end of the 
plunger with a considerable quantity of mercury. This liquid 
piston can of course adapt itself to all the inequalities of form of 
the interior space, and sweeps up every portion of the gas, and 
pre^s it up a conical passage into the valve* The valve by 
w^ich the air enters the body of the pump is opened by u cam- 
glaring after the descent of the piston below point where the 
air rushes in. 

Another stmgestion due to M, Cailletet is worthy of notice, 
and is applicable to many pieces of laboratory apparatus beside 
air-pumps* It is the employment of vaseline as a lubricant 
wherever there is a liability of the presence of mercury j for, os 
is known, moat oils and fat^ matters clog fine^ -divided 

mercury, and are objectionable on this account. 

NEW forma of secondary battery continue to make their hp* 
pearance, most of them based upon the accumulator of ^lant^* 


Mr. R. E* Crompton has lately patented a process for givmgfa 
large effective surface to the leaden electrodes by making it 
orous, by wMing to the lead some other substance capable of 
eing extracted by the action of acid, or by heat, or by other 
reagents. Another modification due lo Messrs. Biggs and Beau- 
mont, consists in collecting in a separate vessel the hydrogen or 
other products of decomposition, in the accumulator, the col- 
lected products being afterwards recombined as fast as reouwed. 
The electrodes in this case are composed of finely divided lead. 

Wk have also received a report of a lecture delivered by M. 
Maurice L^vy before the Societe d' Encouragement on the .«afQe 
subject of electrical units. It .‘ii>eaks volumes for the mathe- 
matical education given in the public fichools of Paris, if an 
audience of a society comparable to that of our Society of Arts 
could follow the lecturer through a mathematical discussion 
like that before us, which includes fi discussion of the doeb'ine 
of dimensional equntirina, and of the elimination of arbitrary 
coefficients. M. I.^vy applauds the decisions of the CongreM, 
which he expounds logically and elegantly. 

The following experiment of Messrs. Jamin ami Maneuvrier 
illustrates the presence of an inverse electromotive force in the 
voltaic arc, dependent un the actions therein excited by the 
current. A continuous current was passed first from coke to 
mercury, producing a reddish coloured arc. The current WOS 
then reversed, when the arc appeared green, and the metal 
volatili>cd rapidly. Tl>en the current of an alternating Gramme 
machine was passed through the ?nme arrangement. The arc 
now appeared green, showing a predominance of the current 
from mercury to coke, although in ordinary circuimsblBccs the 
two alternately directed currents are absolutely equal in strength. 

The decisions of the Electrical Congress have ar-Aiscd the 
electricians of several Continental nations to realise the advance 
in exact science wdiich the adoption of a uniform system of 
electrical units implies ; and not to be behindhand, they are 
striving to spreatl a knowledge of what has been done. The 
new determination which is to be made of the value of the ohm 
has furnished material for several discussion®, in which it is 
curious to oVjserve the suggestions that wei*e brought forward as 
new. Others content th^mvclvcs with ex|)ounding that which 
has been already done. We have before us, from the pen of 
Dr. Guglielrno Mengarint, assistant in the Physical institute of 
the University of Home, a ** History of the Klectroinagnelic 
Unit of KesUtanco/’ reprinted from the official bulletin of the 
Minister of Puldic Instruction. Beginning with the work of 
Davy, Becquerel, Ohm, and Whe.atstone, the author describes 
how gradually the rheostat brought forth the rest stance- coil, and 
the units of Siemens and of the British Association. He then 
gives a theoretical discussion of the absolute electromagnetic 
unit of resistance, and an account of the methods of Weber and 
of the BritKh Association for determining it. The main poinU 
in the propositions .submitted to the International Congress at 
Paris in iH8r arc then given, together with the formal decisions 
of the Congress thereupon, 

A VAt.UA«t.E contribution to the suWeet of the electricity of 
flame has been lately mode by Herren Elstcr and Geitel ( WW. 
Ann. No, 6). Ibe discrepancies in previous results arc attri- 
buted largely to the behaviour of the air layer immediately outside 
of the flame having been left out of account. The authors used 
a Thomson quadrant electrometer for measurement. They find 
the supposed longitudinal polariRaiion of flame merely apparent, 
and due to unequal insertion of the wires u^ed as electrodes. On 
the other hand, flame is strongly polarised in cross section an 
electrode in the air about the flame is always poshtve to one in. 
the flame. The theory the authors adopt is thi* By the proce4s 
of combustion per se free electricity is not 1 roduced m the flame ; 
but the flame-gases and the air-envelope have the property of 
exddng, like an electrolyte, metals or liquids in contact with 
them. To this electrolytic excitation is adaed a thermo-dectTitt 
due to the incandescent state of the electrodes. The fimonnt and 
nature of the eleclric excitation is independent of the Si2e of tb^ 
flame, and dependent on the nature, xnrfoce- condition, and glow 
of the electrodes, and op the nature of the burning Infir 

alia^ it is remarked that flames may be combing in seriea like 
galvanic elements, and so as to fortn a *' flame-battery*” 

In. a recent diasertatibn ( WUd. Ann, No. 7 ), Heir 
described experiments on the absorption of heat, by gaii*-m!xtui^a 
with varying percentage of constituenits, and be fbence dodhedS a 
method of ascertainu^ the amount of carbohje acid ih 
Varied mixtures of COb and air, in known propovdontr, 
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(armed in A tube to which the heat of a Bunsen burner wa® 
admitted (through a rock-salt plate) ; and the resultant variations 
of prci*Bure were recorded by means of a Knoll pantc^aph, 
Tbe curve obtained (with percentages as abscissai and indicated 

S ressures recorded ordinates) shows, an one might expect, a 
ectease of rise of pressure through ahsorpticaL of heat, with 
decrease of CO,,, but the two are not proportional. With regnlar 
decrease of CO5 from 100 per cent., the fall Is slight, in the 
curve, to about 5 per cent., and thereafter rapid to zero with 
pure air. (Mixtures of CO^ and H gave a different curve, with | 
a much lower position throughout.) 13 y chemical methods the | 
COj has l>een shown to vary between 0*02 and 0'05 per cent. 1 
Hence it was desirable to develop the corresponding part of the 
curve just described with special care. This was done, and 
atmospheric air, freed from moisture, but not from CO^, was 
admitted to the apparatus. The tabulated results of fifty analyses 
made thus, in four days, at Giessen, appear to prove the appli- 
cability of the method. (The proportion of CO, varicil between 
0*020 and 0*034.) Its advantages are : only small (juantitics of 
air (one or two litres) being required, and the operations being 
quite simple, and taking little time (say half an hour). It is 
suggested that the aqueous vapour in air may l>e similarly 
measured. 

A THIRD instalment of researches on transpiration of vapours, 
by II err Steudel, at the instance of Prof. Ix)thar Meyer, is 
described in JVia/. Ann, No. 7 ; it relate.s to alcohols and their 
halogen derivatives, and to some substitution -products of ethane 
and methane. In a concluding paper IVof. Meyer reviews the 
inquiry. The sup position is conbrmed, that ht>inologous scries, 
even u ith very different molecular weight, have for the most j»art 
nearly the same constants of friction. (All compounds contain- 
ing one carbon atom show strong ilivergence.) The influence of 
the nature of the contained atoms, on friction, is remarkable. 
Thus, with about equal molecular weight, iodine pnxiuces a 
much greater friction than bromine, and the latter a greater than 
chlorine. Far-reaching conclusions as to the form of molecule*, 
Prof. Meyer is not prepared to draw, but the cross section of the 
molecule of a tertiary butytic compound is inferred to be less 
than that of llie corresponding secondary, and the latter leas than 
that of the primary. 'I bis agrees with received views as to the 
linking of tnese compounds. The molecular volumes reckoned 
from the friction of vapours, stand to each oilier in nearly the 
itnme ratios a$ the molecular volumes in the liquid state at' 
boiling point. 

Faom observations made several yeant ago, Prof, von Keusch 
ql Tubingen wus led 10 think the hydrophone of Czernowdtxa 
a substance peculiarly u'cll fitted for diffusion experiments with 
gaaes. Its propertiers in this relation have now been carefully 
atttdied by Herr Hufner {Witi. Ann, No. 6) ; and int^ aiia^ it 
is ^cw-n that the resistance to passage of a number of gases is 
vdated both to the cocificient't of nbsorpLion and the specific 
gravities ; all three increasing in the same sense (but not in 
simple proportion). 


An interesting analogy to thermoelectric phenomena, &c., is 
given by M. Bouty in tne yournal de Physique (June). Suppose 
a tubular ring, impermeable to heat, containint^ in its lower Wlf 
»and saturated with water, and in its upper air saturated with 
water-vapour. If heat he applied at one cud (a) of the sand, a 
circulation is set up, the water being vaporised at a, cornlenscd 
at the opposite end h, and filtering through the sand to replace 
the water evaporated at A. Again, suppose (instead of heat) 
n rotary puim acting about^he middle of the air space ; a dreu- 
Utlon IS produced, and the water evaporating nt a causes a fall 
of temperature, whi|e the coodenaaiion at B causes a ri.sc ; an 
ima^ is thus presented of Peltier’s phenomenon. The junction 
A, which is cooled, is precisely the one which must be heated to 
produce the existing circulation, and the quantity of heat absorbed 
At A U proportional to the weight of water evaporated per second, 
that i*, to the intensity of the current. 


vSiGNOR Martini (A^. dm. [3] o» 18S1) obtain* diffdskm 
ea thus * A gUa* vemtl U filled wWi two Jiqttid«<little differ- 
j in dCfiaity, water and on aqueaua ftolutioti of aalt orsuffer. 
Key are left ot.nat foe on hoar. A eapUkiw entering the 
mm <3^ ^ ttewwl m oosnected oadotohmic tebiiig with a 
htovable veatel of coloured alcohol. When Uut ltdjter waten hy 
apilln^ a< a ihm spire! thready opi reodsiD^ the 


dk 1^^ if the heatiw he ^ in 



Prof, T. C. Mendenhall, of Columbus, Ohio, communi- 
cates to the Amtri^an Journal of Sdmer a paper on the Influ- 
ence of Time on the Change of Resistance of the Carbon Disk 
of Ediion's Tasimeter, This resistance was found, when 
pressure was removed suddenly, to return to its maximum value ; 
but when pressure was applied, time was necessary to enable the 
resistance to reach its minimum. On applying pressure, the 
resistance fell a little more than 3 per cent, in one minute, about 
5 ncr cent, in three minutes, and about 10 per cent, in one and 
a naif hour*. 

Contrary to the opinion now gencr-Uly received concerning 
the alleged change of resistance of carbon under pressure, Mr. 
Mendenhall, in the communication alluded to in the preceding 
note, asserts that the effect is not due to better surface contact. 
His own experiments were made with one of £dtsoii\s com- 
pressed lampblack buttons resting in it* place in the tasimeter, 
and covered by an “upper contact piece.*’ This is all the 
information given upon this vital point of how the contacts were 
made, and in the absence of any evidence of care or precautions 
to ascertain whether the contact was perfect or not, the opiuioii 
pronounced must be regarded as worth very little. 


GEOGRAPHICAL NOTES 

The Journal of the Straits Branch of the Bengal Asiatic 
Society for December, i88i, contains a short comparative voca- 
bulary of the Fijian and Maori (New Zealand) languages, with 
notes by Mr. Thurston and Sir F. A. Wild. The Maori is a 
recognised member of the Eastern Polynesian linguistic family, 
and from these specimens the Fijiau might be supposed to 
belong tu the same connection. But the natives, especially of 
the eastern i^lands of the Fiji Archipelago, have long been ex- 
jKi-ed to Polynesian influences, through their relations with the 
Tonga islanders. These influences arc ap[)arcnt both in their 
physical type and in the numerous dialects current on the coast. 
But ihe skulls of the Kai Colos occupying the interior of Viti 
Levu have l>ecn shown by Prof. Flower to l>e of a distinctly 
Papuan character. In fact, they are the most dolichocephalic 
on the globe. I’he outward appearance of the Kai Colos and 
other tribes removed from contact with the Tonga people also 
closely resembles that of the pure Melanesians of the New 
Hebrides and Solomon groups. Specimens of their iqjcech have 
not yet been collected ; but it may be taken for granted that ii 
will be found to ho of a distinctly Melanesian type^ betraying 
little or no affinity to the Polynesian. .Such vocabularies as 
these, while posaesamg a certain value, are apt to bo mi»- 
leadiug, and have in tact contributed to the current belief that 
the Polynesian and Melanosiau tongues are fundamentally one. 
In reality they possess nothing in common beyond the verbal 
resemblances due to the wide-spread Polynesian influences in 
the Melanesian domain. In their morphology and hmer struc- 
ture, the two systems are radically distinct, 

Hirt, of Breslau, has published a second i^irt of the “ Geo- 
graphische BildertafeUi,” by Dr. Oppel and Herr Arnold 
Ludwig, the first part of which we noticed recently. This part 
is devote'd to typical landscapes, and the selection seems to us to 
have been made with great discrimination. For Great Britain, 
for example, wc have l.och Ncss in Scotland, a Scotch Moor, 
the Giants’ Causeway, the Dover Coast, a Welsh Valley, and 
an extensive landscape on the Upper Thames. All the other 
leading countries of Europe are treated after a similar fashion, 
while representative scenes are given from the great divisions of 
the other continents. The interest and utility of such a collec- 
tion are obvious. The same publisher issues also a coloured 
panorama, showing the chief forms of the land and water on 
the surface of the globe, much superior to the publications of 
the same class with which we are familiar in this country. 

Lieut. Qikaud has sailed from Marseillfis for Zanzibar, a.s 
leader of a French expedidon whhdi proposes to take up African 
exploration where Xavingstone laid H down with bis life on the 
south shore of X,Ake Baagweolo. Lieut. Gixaad proposes to go 
eitber direct west to Lake Taagauyika, op, movejprob^y, by the 
north shore of Lake ^ye/m, to tM Chambeae Rtver. Thii he 
wiU follow to Its oatlet.ui Lake Batagweole, whieh be prctpcme^ 
to oircumxtevtate. He will thee a£teim>L m ouioei* to sail 
down the Luahaba^Congo, to Ua month in the Altede Oeeau. 
This is an ambitfous ; and eveiy mm latereeted to 

African exploratton wul wish the expedition comidete sncceiis. 
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The current number of the British Qtsartrrl^ Rrview contains 
an article on recent Japanese progress, which js by far the most 
valuable that has been published on this subject for many years 
past The author, Col. H. S. Palmer, R.E,, describes fully 
the cau*^e« and course of the Ganges v^ich have passed over the 
^'Land of the Rising Sun*' in the past fourteen years} the 
van >ua and complicated changes in the constitution and adminis- 
tration -^from the pure oligar 5 iy which succeeded the revolution 
of 1868, to the system of tolerably free local government of th*? 
present day — are clearly explamecl, and the effect of the various 
steps in these changes made comprehensible to the general 
reader. The writer then takes the recon t reforms under various 
heads— the army, navy, education, luiblic works, prisons, Ac,— 
and shows, by statistics, what advance 1ms really been made. 
The last half of the paper is, in fact, a comprehensive sum- 
mary, with running commentary, of the Japanese government 
statistics in every department. The Jtnoliy subject of fionncc h 
treated with as much clearness as the subject admits of. Under 
this head the almost inevitable character of the present financial 
depression is explained ; but it is gratifying to notice that a 
careful and impartial observer like Col, Ptilnieris able to con- 
clude his article with confidence in the future of the country to 
which he has devoted so much study. Many of the interesting 
stati-tic^ in the paper have already n opeared in the columns of 
Nature. 

Dh. IfOtUH has sent «s several papcis connected with his 
Sou'h African explorations. There arc two on the JSnglish in 
South Africa, from the standj)oint of exploration and civifivation, 
and ft similar paper on the Frencli in Tunis ; an<l an intcrC'-ting 
Catalogue, witli notes, of Dr. llolub's ethnographical collections. 

In connection with Egyptian trouble.'!, Mr. Wyld hns published 
two maps, which may be useful to those who are watching 
operation . One is a plan of Alexandria and the harbour, with 
an inset map showipg the British posbessions in the Old World ; 
the other is a small map of the Istbrnu-! of Suer and J ower 
Egypt, on the scale of twelve miles to an inch, with a similar 
in.set map. 


CONTRIBUTION OF ASTRONOMY TO THE 
PROBLEM OF MOLECULAR PHYSICS'^ 

kind way in which you have received me, leads me to 
fix, by writing, the principal points of our conversation on 
Sunday last, I thank you heartily for offered hclj) to realise the 
scientific aim I have in view, and which I will now explain. 

The synthetic study of thermo -cbcrnical phenomena, of the 
laws of tbermo-dyntjnic-s and of cx|>eriments relating to these 
subjects of the physical sciences, has brought us to consider the 
tmpirature of a body as being tlie mean amplitude of the 
vibratory o-JclUation of molecules constituting that body. 

This definition, taken as a starling point, enables us to explain 
and deduce all the essential laws of tlie mechanical theory of 
heat. We obtain from it easily the law of Dulong and Tetit, 
that of isomorphism in systems of crystallisation, the relations 
connecting the coefficients of expansion of all sul^stances with 
their atomic weight, their temperature of fusion and their 
density, &c, 

Tlte maximum tensions are calculated in advance with all 
exactness, and lastly, the two great mechanical principles of heat 
are an immediate and necessaiy consequence of it. 

I have, then, every reason to believe that this definition will 
be adopted, since it satisfies fts well the condition of integrabUity 
of the differential equation of motion (function S of Zeuner) as 
the definition drawn from the air or mercury thermometer 
(definition of Kcgnault). 

In that case, what is the specific heat of a body ? 

The specific heat becomes the sole manifestation of the 
attraction of molecules for one another. 

Indeed, if we multiply the spaee traversed (temperature) by 
iho-ma/ieularfifrce (specific heat), we obtain the total heat or 
/quantity of absolute work which the substance contains. 

Here, consequently, comes in an important question, which is 
by AO means second^, as has often been said— 

Is ihi aitracthm of matter for matter a fundamental etmti&l 
proper^ of matter^ or it it morely the result of the tfynamM 
aetwn of the mtdmm lEu ^ith the matter exists f 
In other ternssi may one say, without its being posable to ex- 
' A lefttr M, JUmI Pfetet to M. l>uma«. <iated Paris, Dinimber xU, 
xSSx, and imUiBbed Jum 13. 




plain it, Matter attracts matter without the active intermediiury 
the medium ; or, Attraction as a, force does not exist ; it is mmy 
the manifestation of shocks of the ether which tend to approxi- 
mate bodies according to the Newtonian law ? 

In the former case, one regards the aitractitfe potential of 
matter as an original capital place! in each material element, a 
capital which only exhausted by the absolute approximation of 
all matter existing in the universe. In the latter case this poten- 
tial is nil, and one supposes that a certain quantity of kinetic 
energy has been communicate<l in the beginning of time to the 
mass of the universe, a quantity of energy which is inevitably 
transformed under a thousand different combinalions into all the 
physico-chemical and astronomical phenomena of nature. 

In the former case i mv^ -f the ^tential is constant. 

In the \ mv‘^ atom is constant. The solution of this 

important question i-i necessary to establish physical theories in 
a somewhat distinct manner, and to prove the intimate relation 
cxisbn« between the various elements of bodies. 

On the hypothesis that attractioH is an essential property of 
matter, wt shall liken it to inertia ; thus any body will possess as 
primordiil characters, a certain quantity of inertia, without 
which we should never come to be put in contact with it nor to 
know it, and a certain quantity of attraction, which will be the 
manifestation of its proper influence on the rest of the universe. 
Such will be the conditions of existence of matter. 

On the hypotheses that alone is constant, inertia and 

motion are the fund imental properties of matter ; shocks are the 
means of transformation of different m(>dea of motion. 

Let us take, then, any body and heat it. 

If we are partisans of the first hypothesis that of potential, 
we must expect to find simple relations betwecu the ukrtia of 
the My considered, the attraction of the molecule for one another, 
and increase of volume of the body, the whole associated with the 
quantity of mechanical work furnished to the body in the form 
of heat. 

The specific heats and latent heats will then be functions of the 
atomic weiyht rir inertia of the body, and the dissociation which 
is manifested by fusion and volatilisation, will be deduced from 
the study of the boiiy under these two aspects, masses set in 
motion, ami potential of those masses. 

If wx are partisans of the second hypothesis, supposing Owt 
i m v"* is constant, we arc obliged simply to connider the volume 
of the body ; that is to say, the exterior surface of the .smallest 
quantity of matter. 

Indeed, shocks alone explain the phenomena. But when one ^ 
says shock, he says surface where the shock occurs. The greater 
the surface the larger ths number of shocks of the ether, the 
stronger the reaction of the matter. 

We must expect them, in this second hypothesis, to find 
simple relations betweerr the volumes of atoms and of molecules, 
that i*!, between the co -efficients which represent the density of 
the Wlies, the number of atoms and the atomic weight, and the 
specific heats, latent heaU, and maximum tensions. 

In other terms, in the first hypothesis, molecular physics will 
rest es^emially on the atomic weight, which, by virtue of the fall 
of bodiei, represents .‘■imnltaneously the idea of inertia and that 
of attraction, essential properties ; in the second hypothesis the 
physico-chemical phenomena are deduced mainly from the 
volume of atoms and the medium In which the phenomena 
occur. 

The medium becoming active, a variation of medinm will 
induce in phenomena of attraction concomitant variatioD.s quite 
independent of matter itself. 

The sptcifie heats and the latent heats may then be variable 
elements in the same substance and at the same temperaiure uuder 
the same pressure, accordirtg to the meehanUal enersy pf the 
medium in which the phenomena occur. 

Thus the whole of molecular physios is closely connected with 
the solution of this theoretical question. 

We have sought an experimental method capable pf thfoWipg 
some light on this problem. Without entering into ^00 nd^e 
detailR, we will explain the phm of this work* 

It may be accepted, I believe, that the tolar system is neftriy 
moe^dent, mechanically speaking, of the rest of the univei^ } 
tiiat is to say that no motion, relative^ to the centre 6f gravity ; 
of this system, is produced in our planets by the bation m 
other systems surrounding ns. 

We may then call M the total mtm of the eohtt ,igrvtenu Hiis 
inasa is decomposed into ek* * , , the mpeo^ 
of the Sun, Venus, thf Em, Joplter^ oM # df- 
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the livhose density is function of the velocity of progaga- 
doo df light and heet^ as also of the ware-lengths. 

M^dplying tiH these masses by the square of the velocity of 
each particle relatively to the centre of gravity of the solar 
systentf we obtain the factor == the total kinetic energy of 
tM solar system. 

This constant kinetic energy (if the second hypothesis be 
admittedf in which i is constant) is not distributed through- 
out solar system in a regular and fixed manner. Sometimes 
a planet, as Jupiter, is at the extremity of the larger axis of his 
ellipse^ and advances more slowly ; sometimes, on the contrary, 
hU velocity is accelerated and passes through a maximtun to 
another position of his orbit. 

At the same minute all the planets are revolving round the 
son, some with then' maximum velocity, others with their minU 
roum velocity, others, again, with intermediate velocities. We 
may make addition of all these kinetic energies of the whole 
solar system, and difierentiate the total equation with reference 
to time. The vanaihns thus obtained for foch hour will 
naturally eliminate all the quantitirs of constant kinetic emr^ 
represented by the rotatic n of the stars on their own axes ; they 
wUl merely show the increase or the diminution of the whole of 
the variable kinetic energies of the svstem. 

One may easily draw a curve of these variations calculated by 
the ephemerides of the principal planets. Jupiter will pUy a 
preponderating rSh in this calculation. 

Considering still the second hytx>thesis, in which the attraction 
is merely the result of shocks, it is evident that the attraction 
manifested by each planet for the bodies which are on its surface 
will be the echo of the kinetic energy dis^xtsable on this planet. 
This kinetic ener^ will be variable according to the day and hour 
of observation. 

In fact, the kinetic energy of the solar system being' fixed and 
constant^ if the planets, on a certain day, absorb into their own 
mass a maximum quantity of kinetic energy, the cause of gravity 
OH the earth will be diminished by the whole of the excess which 
is accumulated iu these bodies in motion, and the acceleration g 
will pass through a minimum. On the other Imnd, when, a few 
years later, the whole of the planets give a minimum total of 
Wetic energy for their masses in motion, the value of gy for the 
same reasons, must pass through a maximum. 

It is easily understood that the value of the terrestrial attrac- 
tion cannot remain con taut if the disposable kinetic energy 
varies in function of the time and of the respective position of 
the other planets. 

Now, we may calculate the total mass M of the system, the 
jxirtial masses and their variable velocities ; we obtain for these 
variations considerable values ; then if we register carefully the 
values of g obtained directly during observations which must 
continue at the least several years, and if we trace a curve of the 
values of g so obtained, we should find the following 
coincidence 

The curve of variations of the total kinetic energy of the planets 
must be inverse to the curve of values of g referred to the :ame 
time. 

The diflferenoes between the maxima and the minima of the 
two curves, taken on the same ordinate, will give the measure of 
the Telocity of propagation of the kinetic energy in the ether of 
the solar system. 

These conclusions are rigorous in the case of the hypothesis, 
i mtP fi= constant, 
being m accordance with nature. 

In the case, on the other hand, of attraction being an essential 
property of matter, and of our having— 

i mt^ + the potential » constant, 
we should find hrg a eanstant^ since ^ is the sole manifestation 
of a constant potential^ supposing the mass of the earth is 
constant during the course of the t&ervations of g. 

It will be neoessaty, then, to take accooikt of perturbations of 
the moon for the measwements of g, as also of those of the sun, 
^«n to verify whether, the^ oorreetbos having beed made, g is 
.ehestant 

i believe that this experimental method is the only means we 
pos^s of diagnbstic^g with certain^ on the essential proper- 
tlee of moiterj and of deciding between ihosa twO great theories 
which ikrebolh inaitttah^ men of IhConteftable merit 
: ^ aeveral Operative pro- 

^ i^eides, and it Mil be indlto«Diablei befbre oohuttencliig observa- 
to diacuM onmytkaJiy the advantages of earii of them, 
Ihe amdea of iaaoription the values obtained. 


The optical means of rttistratioD, the mechanical actions 
cozinected with the motion ot pendulums, and the kind of pen- 
dulums, will be so many important subjects of discussion, in the 
case of taking these researches in hand, which I consider as very 
useful for the definitive settlement of physical theories. 

This is a rath^ long letter, you see, dear Teacher ; but I 
thought to explain to you the object which I pursue, in its 
general traits, happy indeed if the experiments may be under- 
taken under your l^nevolent aue^pices. 

Accept, dear Teacher, 1 pray you, the expression of my 
gratitude and entire devotion. Kaoui. Pictet 


A GEOMETRICAL CONSTRUCTION GIVING 
THE RELATION BETWEEN THE WASTE 
AND USEFUL WORK IN A SHUNT 
DYNAMO 

'^HE ratio between the portion of electrical energy utilisable 
^ in the external circuit of a shunt dynamo and the portion 
wasted in heating the wire of the armature and field magnet is 
easily calculated as soon as one knows the resistances of the 
armature and magnet wires, and the resistance equivalent to the 
external circuit; and I do not know that there is any great 
advantage in putting it into a geometrical form. Still there arc 
people u ho prefer a construction to a formula, and the following 
construction is easily made, especially with the use of squared 
paper. 

In the figure annexed, let o A represent the resistance of the 
armature l^twccu the points where the branching occurs ; o u 


E 



die rcbistonce of the field magnet wire ; and o c the resistance 
of ihe external circuit, or its equivalent. 

Erect lines lo represent the useful work (E.M.F. x current), 
on any convenient scale, at c and at B ; viz. c E and B d. 

Join o D, producing E c to meet it at F. 

Lay off c G equal to fi f ; draw E G and a horizontal through F. 

Then from their meeting point k draw a vertical, meeting c A 
in H. 

The length H K so determined represents the waste portion of 
the total electrical energy, on the same scale as b D or £ c repre- 
sents the useful. 

In this figure the effect of the armatore resistance in tilting up 
the line c a and so inm-easing the waste is very manifest ; the 
increase of waste by decreasing the resistance o B is somewhat 
less striking, but quite distinct ; the effect of a change in o c is, 
as it shoula be, not so obvious. It may be noted that the most 
economical valne for oc is very nearly indeed a geometric 
mean between o a and o b-o a ; which is an easy rule to apply 
in practice. 

Liverpool, July 19 Oliver J, Lodge 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The following is the list of candidates sttccessfnl in the com- 
petition for the Whitworth scholarships, 1883, in connection 
witii the Science and Art Depanment i— Charles Webster, 
apprentice ; John H. TondmSOTy apprentice ; James M. Beaman, 
fitter} Thomas Turner, engineer; D, Codringtoa Sehnott, 
engineer j Charles B. Outon, draughtsman ; Geo^ H. 
Banister^ draughtsman; Frederick Lane, fitter; William 
I^drd, engine fitter; Joseph Pany, engine fitter; Albert F. 
^ /-«rter, biass-finiriw; 

} Malcolm Pot^las, 
Ernest E. Eune, 
trge W. Buokw^J, 

; Willhua Duam« 
Wmiarn T. Hatdi, 


Alfred Barrow; fitter ; Henry C. Kin^ fitter 
apprentice 1 Thomas H, Oerdner, enipneer ; 
engineer; George HaUtday, engineer; Gifl 
draughtsman ; Louis H. Cochrane, engineer 
son, engiim fitter ; Heniy Brown, engineer ; 
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Apjkrentice ; Thomas Carlyle, draughtsman ; Alfred J. Hill, 
draughtaniofL, 

A TECHNICAL scbool vt about to be established at Leicester, 
the main features of which will be to give instruction m the 
technology of spinning, and the technology of framework 
knitting. The govenwrs of the Wyggeston Schools have 
given loooA towards this object, the Science and Art Depart- 
ment, South Kensington, has promised 500/., loooA has been 
raised by sub9crii>tion, and another 1000/. is all that is required 
to complete the scheme for the present. The movement has 
been undertaken by the Chaml>cr of Commerce and the Rev. 
Canon Vaughan. Mr. Henry Mitchell, president of the Bradford 
Technical School, has received from the Worshipful Company 
of Clothworkcrs, London, an intimation to the effect that they 
have decided to give 30^. a year towards the maintenance of 
the school. 


SCIENTIFIC SERIALS 

BuUfhn de V Acad^mie RoyaJe des SlcUnces de Bctgiquf^ No. $■ — 
On the coralline origin of Devonian limestones of Belgium ; 
reply to M. Dupont, by G. Dewalquc. — Photography on the 
railway and in balloons, by R. Candtze.-— On surfaces of irt volu- 
tion, by E. Weyr. — On the integration of a class of equations with 
partial derivatives of the second order, by F. G. I’cixeira.— 
Note on a new’ method for measuring the resistance of batteries, 
by F. Samuel. 

yournai de PkyHque, June. — Electrical phenomena of hemi- 
hedral crystals with inclined face.s, by Jacques and Pierre Curie. 
— Historical researches on the standards of weights and mea- 
sures of the obseivabny, and the apparatuses that have served 
in their construction, by C, Wolf. — Units adopted for absolute 
measures l>y the International Congress of Electricians, by H. 
Pellai.—Thetixiodynamic analogy o? thermoelectric phenomena 
and the phenomenon of Peltier, by K. Bouty.—-Assimilatton of 
the experiments of Hall and Faraday to the effects of the gyro- 
scope, by B, Elie. — Magnetic gyroscope, by A. Crova. 

AtH della A*. Accademia dei Litteei; TransuntI vol. vi., fasc. 
12,— «On the pigments of bile, by S. Moreggia. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, July 17. — M. Blanchard in the 
chair. — The following papers were read Report on a memoir 
by M, Ph. Gilbert on variouH problems of relative motion, by a 
Committee. This memoir is a study of the motion of gyroscopic 
apparatus!, vir., (i) Foucault’s gyroscope ; (2) the torse -pendulum, 
which the author modifies getting a more sensitive form, the 
harogyroscope ; this may lie ufed instead of Foucault’s instrument 
to prove the earth’s rotation ; (3) the top. The newest and 
most original part of the work is that relating to (a). — On a point 
of the theory of perturbations, by M, Radau. — Astronomical 
observations without measurement of angles, by M. Ronget. 
He de.signates them circumzenithaU — On the shock of a plane 
elastic plate, supposed indefinite in length and in width, by a 
sDlid wnich strikes it perpendicularly at one of its points, and 
which remains united to it, by M. Bonssinesq. — On the variations 
of gravity, by M. Mascart. The idea of measuring variations 
of gravity at different points of the globe by the height of the 
mercury column w'hich liolances the pressure of a given mass of 
gas at constant temperature, M, Mascart has sought to realise, 
and he finds the method capable of great precision. He uses a 
kind of siphon-barometer with theshort branch closed and holding 
CO^ introduced at a pressure sufficient to balan^ a mercury 
cohunn of 1 m., when the tube is vertical. The instrument is 
placed ht a nxetallic cylinder filled with water, which is amtated 

bvms olr-ciiTreiit, and contains a thermometer measuring deg, 

Tise divided acale is fixed on the tube ; one sees it by rejection 
onagiUaa|fae«, which aends the virtual image into the axis of 
the thbe, and the mercury is seen through the gold layer. Thus 
one cm «ee» wiids a aiagU xmcrosoope, the mercury-level and the 
coEmposiding dMdon cl tfie ecafe. M. Boussli^ault recalled 
hawing w«d a MiUw.Appanktue during his stay at Ecuador, near 
dM wwiiea of Martnelso alt) Not filing ^ vatiatioH 

im tlie mereney he hden^d there #as no peroepdble 

in interns^ of gr^ the oiperiment'^Oii 

lighAagcopdiUcI^ Inauppottof hisiryseezn 


of multiple conductors formi^ a sort of cage, he diet the ee* 
periment in which animab within a installio cage are uehiuriiicd 
oy discharge of a powerful battery of Ld^en jars through the 
cage.— On the hydrate of sulphuretted hydrogen, by M, dc For- 
crand. A claim of priority.— Researches on the use of ctud^- 
manometers for nieasurement of presKures developed by expX^ 
sive substances, by MM. Sarrau and Vieille. The^ attached to 
the piston of the crusher a thin piece of leaf-steel to mark 
a rotating blackened cylinder ; and the curve, at explosion, was 
Gomimred u^th a sinuous trace made by a tuning-fork at the 
same time. Results are promised soon. — On the limiting degreeii 
of nitrification of cellulose, by M. Vieille, Cotton wadwng was 
put in 100 to 150 times its weight of nitric acid of varions 
degrees of concentration and at tx^ The last nitrated product 
obtainable thus is mononitrated cotton (liberating lOScc. Of 
btoxide of nitrogen) ; it is got from nitric acid with 3 of 
water (density 1*450). By use of sulphonitric mixtures, the 
author reached, as upper limit, a liberation of 214 c.c, of iHOaideof 
nitrogen, nearly corresponding to the formula Igg( N O4)^^O|0. 

—Influence of compressibility of dements on compressibility of 
the compounds into which they enter, by M. Troost. The varia- 
tion of the Coefficient of compressibility of vapour of iodine 
appears again in the vapour of iodide of mercury.— On the deri- 
vatives of cupreous sulphites, by M. Etard. — On the gastric juice, 
by M, Chapoteaut. The aqueous solution of gastric juice (drietl 
and washed previously with ether), treated witli alcohol or sul- 
phuric acid, gives a white precipitate, which appears to be the 
active principle of the juice ; its composition is near that of albumen 
— On the products of distillation of colophany, by M. Rcnard. — On 
anewclassof cyanised compounds withacid reaction; cyanomalonic 
ether, by M, Haller. — On two new antiseptics, glyoeroborate of 
calcium, and -glyccroborate of S(,)dium, by M. Le Bon. The 
latter (and belter) has the advantage over carbolic acid of being 
soluble in water in all |>roportions, and quite hannless. For 
disinfection, meat preservation, &c., its fitness is wtabllsbedN— 
On the industrial conditions of an application of cold to destruc- 
tion of germs of parasites in meat destined for food»,,)?y M. 
Carr^. With the author^s apparatus as applied since ;|ii|7>6 in 
vessels for importation of meat from La Plato, Ac., the cost 
price is slijihtly under 0*01 franc per kilogramme. The 
temperature of - * 40* or - 50“ applied for an hour or so is fatal 
to germs ; this is reached in the domestic apparatus (with 
ammonia). —On the visibility of luminons poinb;, by M. Char- 
pentier. With equal brightness and distance this visibility is 
directly proportional to their surface, or the square of ttieir 
diameter ; with equal brightness and dimensions, inversely as 
the square of their distance from the eye ; wkh equal dimenwons 
and the same distance, directly as the illumlnationfl. 
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FRANCIS MAITLAND BALFOUR 

D eath has been striking heavy blows at Cambridge. 

Only a little while ago we were mourning the loss of 
Maxwelif taken from us, as it seemed, in his prime, when 
we were fondly hoping that for many years yet to come, 
the bounds of science would continue to be widened by 
the labours of his powerful mind ; and now Balfour has 
been snatched from us in the very flush of youth, with his 
work only just begun, for what he had achieved, great as 
it was, seemed to his friends only an earnest of that which 
was yet to come. 

The editor of Nature has asked me to write a few 
words about my lost friend ; and I obey, feeling it my 
duty not to refuse, painful as the task is. 

Francis Maitland Balfour was born in 1851 or 1852 (I 
cannot at this moment find out which), and was therefore, 
at the time of his death, only about thirty years of age. 
After spending some years at Harrow, where he gained 
the reputation of being a bright, clever boy, but raised 
no adequate expectations of what he was about to become, 
he entered at Trinity College, Cambridge, in October, 
1870. He had the good fortune to become at once the 
private pupil of Mr. Marlborough Pryor, who had just been 
elected the first Natural Science Fellow at Trinity, and 
though Balfour had already turned towards natural 
science, and indeed had gone pretty fully into the geo- 
logy of his native county (Haddingtonshire), I cannot but 
think that the direction of his studies, and so of his 
future career, was largely determined by Pryor s admir- 
able influence. I myself was called to Trinity College as 
Praeleotor at the same time that Balfour entered, and I 
believe he, in his second term, attended the lectures 
which I was then giving ; but 1 did not distinctly make 
his acquaintance till March, 1871, when I took part in an 
examination at Trinity College, which resulted in Balfour 
‘ being elected Natural Science Scholar. From that time 
onward we became more and more intimate, and I took 
an increasing share in the direction of his studies. 

Discovering very early how great his powers of mind 
were, and learning that his private resources were such 
as to enable him to disregard the pecuniary advantages of 
academic success, 1 did, what seemed to some at the 
time, a rash thing : 1 counselled him to neglect the ordi- 
nary routine preparation for his degree, and to apply 
himself at once to original work. His mind from the first 
wa# drawn towards morphology rather than towards physi- 
oU^ ; and, as I was then attempting to embody in a 
sum volume some of the lectures on embryology which I 
had given in London and Cambridge, I proposed to him 
that he should assoctoto himself with me in the work, and 
rUPd ffr takc at once the investigation of some, of the many 
emhryological proWems which lay to hand. He did $0, 
and ^ results of these, bis early labours, are, partly con- 
tained in the papers " Oh the Layers of the Blastoderm,” 
^ On the Primitive Streak,” and ** On the Development 
of BkM»d^sds,”v^blished m tbc /0imal 

pststly scat- 

: i^vsdiiaui hidd^ work ** On the DeetAopment 

hears hb mane the 
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course overshadowed these works of his 'prentice hand ; 
but while he was engaged on them, that power of acute 
observation, rapid grasp of the meaning of things, and 
strict faithfulness of statement, which all have since 
recognised in him, became evident to myself at least. 

In December, 1873, after breaking off his original work 
for two or three months in order to prepare himself more 
definitely for the examination, he obtained his B.A. 
degree in the so-called Natural Sciences Tripos, Happily 
and wisely just theh the University of Cambridge had 
secured two ** tables ” at the newly established zoological 
station at Naples, and in tlie early winter, Balfour, in 
company with Mr. A. G. Dew- Smith, started off to work 
there. His knowledge and insight had already led him 
to expect that much might be learnt from the investiga- 
tion of the early history of the Elasmobranch Fishes, apd 
that accordingly was the problem which he set before 
himself, and on which he worked during that and 
succeeding years. 

The results of those labours, embodied in his Mono- 
graph on the Development of the Elasmobranch Fishes, 
published as a volume in 1 87S, but as separate papers in 
the Journal of Anatomy and Physiology from 1876 to 
1878, and in the Philosophical Transactions for T876, 
are known to all biologists. This is not the time to 
point out in detail their value, but this at least may be 
said that from the very^ beginning to the very end of 
the investigation almost every step serves to throw light 
on important biological problems. Every chapter from 
the first, which deals with the ovarian ovum, to the last, 
which treats of the urogenital organs, contains a record 
of inquiries which have left their stamp on morphological 
doctrines. When I remember what embryology was^ 
when in 1871 Balfour learnt his first lessons in it 
from my imperfect lips, and reflect W'hat it is now, the 
progress of ten years appears little short of marvellous : 
and how much of that progress is due to the hand and 
brain which a slip on the treacherous mountain path has 
snatched from our midst ! 

In October, 1874, an election to a Natural Science 
Fellowship, at Trinity College, took place. Happily the 
governing body of the College had previously determined 
to make a new departure, and to allow original work, as 
well as the results of an examination, to weigh in the 
decision of the electors. I believe I am betraying no 
secret in saying that had the election been determined by 
an examination alone, Balfour would never have been 
Fellow of Trinity, and Cambridge would probably have 
lost one of its brightest ornaments. Balfour was one of 
those able men who never ‘*do themselves justice in an 
examination-room," and his performance in answering 
the set questions was inferior to that of his competitor. 
But the winter at Naples had already borne fyuit ; and 
Prof, Huxley, Who kindly assisted in the examination, 
gave such testimony as to the value and promise of so 
much of the work on the Elasmobranqhs as bad already 
been done, that no hesitation as to choosing Balfour was 
possible. 

This success encouraged him to even increase bis 
activity. He contuttied to work either at Naples or in 
and in 15(75, delivering a short course 
oh embryoiqgy for me, he began (upon the invitation 
of Prof Alf^ Newton apd with the support of Mr, Jf, 
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W. Clark) to give definite lectures upon animal morpho* 
logy, at first in conjunction with Mr., now Prof. Milnea 
Marshall, but after two terms, by himself. From that 
time up to last Christmas his labours were enormous, 
and his energy untiring. His class grew rapidly in 
numbers ; he had to separate the students into an ele* 
mentary and advanced division, each with separate 
lectures, and courses of practical instruction; and 
though he soon gained the able assistance of Mr. 
Adam Sedgwick and others as demonstrators, all his 
pupils enjoyed the priceless advantages of close personal 
contact with himself. At the same time he carried on, 
either by himself, or through his pupils, a large number 
of independent investigations into various problems of 
embryology and morphology, and set himself to write 
that great work on “ Comparative Embryology,’’ every 
page, and indeed every line of which is marked at once 
by the widest knowledge and the clearest insight, and 
which will tell men in long years to come how great is 
our loss to day. And all the while he was most active in 
university and college matters ; every syndicate almost 
was desirous to secure his services, and in the framing of 
the new statutes of Trinity College he took among the 
junior fellows a prominent part. 

During all these exertions his friends, and Z not less 
than any of them, watched him with anxious care. But 
he was wise as well as zealous, and never went too far ; 
and when, the second volume of the big book being off 
his hands, he started last Christmas for a holiday to 
Messina, the prospects of his health seemed to me better 
than ever. On his journey outward, he found one of his 
pupils who had gone to study at Naples laid up with 
typhoid fever at Capri, and with characteristic kind- 
ness he halted to nurse the patient till friends could 
arrive from England. On his return home, he himself 
was struck down by an attack of the same fever, which 
at first threatened to be severe, but happily proved other- 
wise, and speedily left him ; and soon after there came 
an event which was to him one of the greatest pleasures , 
of his short life. | 

His fame was now spreading rapidly wherever science | 
reaches, and honours were coming thick upon him. In j 
1878 he was elected Fellow of the Royal Society, and in 
1881 was not only placed on the Council, but received the 
high distinction of a Royal Medal. In the same year the 
University of Glasgow conferred on him the degree of 
LL.D., the British Association, at the York meeting, 
chose him as one of the General Secretaries, in December 
last a brilliant company assembled at Cambridge to greet 
him as President of the Cambridge Philosophical Society, 
and while he was on his sick bed, the Committee of the 
Athenaeum elected him, as a distinguished man of science, 
a Member of that Club. Moreover, other Universities j 
were eager, if possible, to win him for themselves. I 
bdieve it is no secret that many efforts were made to 
induce him to become the successor at Oxford of the 
lamented Rolleston ; and it is certainly no secret that the 
Government again and again pressed him to take the 
chair of Natural History at Edinburgh. He, however, 
remained faithful to his Alma Mater, and though, owing 
to difficulties arising out of im^nding c'lianges, his meril, 
in spite of the esteem and pride with which all men at 
Cambridge regajrded him, remained without adet^oate 


cognition in his own University, he ehose to remain With 
us, waiting till the future should bring him his dues. 

Happily a special effort disclosed the fact that the diffi- 
culties were, after all, not unsurmountable ; and at last, 
this spring, with the approbation, I believe, of the whole 
University, scientific or otherwise, and certainly to the 
great joy of his friends, a special chair of Animal 
Morphology was created for him, and be was placed in it. 

With this recognition of his worth, which he, I believe, 
valued beyond even his weightier honours, with the 
prospect of the increased facilities which the new statutes 
would give in the coming session, and with his health 
becoming rapidly restored (for since his fever he had 
nursed himself, doing but little work, or what to him Was 
little), all the future seemed brighter than it had ever 
seemed as yet. And when in early July I parted with 
him, and heard him promise that on those perilous Alpine 
tracks, he, remembering his past illness, would try nothing 
rash or likely to strain his powers, I looked forward to 
meeting him again, both of us perhaps fuller of hopes 
and plans than we had ever been before. 

Of the details of his death, at the moment of writing, 
we as yet know very little, save that some fatal slip on 
the glacier of Fresney, above Courmaycur, hurried him 
and his guide to an instantaneous death. 

And now comes the hardest part of my task. The 
world of science knew Francis Balfour as an investigator 
of the brightest promise, who, indeed, as a mere youth, 
had already solved morphological problems which had 
heretofore baffied the acute st minds, and of whom it 
seemed difficult to say how far he might not reach, A 
smaller circle in this country and in Europe knew him 
also as a man whose firm will and rapid but clear judg- 
ment were all the more effective, because his decisions 
and resolves were made known to others with a winning 
courtesy and with a kindly sensitive regard for the feelings 
of those from whom he might differ in opinion, But only 
^those who had the privilege to be his friends knew his 
real worth, for they alone were aware how much the light 
of his personal character outshone even his scientific 
achievements and his administrative powers. It will need 
great knowledge and skill on the part of him who attempts 
to show exactly how much science owes to Francis Balfour 
as an inquirer, a teacher, and a counsellor ; but that will 
be an easy task compared with the effort to tell to those 
who did not know him what he really was. Workers in 
biology all the world over will feel that a light has gone 
from the world when they hear the sad news that he is 
dead, Cambridge men who have watched events at Cam- 
bridge during the last ten years will know that a wholly 
irreparable loss has fallen upon their University, but iheir 
grief and their loss is a small thing put by the side of 
the emptiness which is left for them whose daily life was 
brightened by the light of his countenance. These mourii 
for Lycidas, and cannot be comforted. 

M. Foster 


THE Mouf^T wmrmy EXPEDirio^ « 

E xperiments at the AUeghany. Obsemtory ^ 
1879 and 1880, upon the sdeefive 
the solar rays by the earth’s amiospherev 
probable that the amount of heat the atm 
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constant) had been under-estimated by the methods 
of prevjlous observers, and that conclusions of importance 
connected with the temperature of the planet remained 
to be drawn, it became desirable to verify these results, 
obtained near the $ea-level, by direct simultaneous obser- 
vations at the base and summit of a very high mountain. 

The generosity of a citizen of Pittsburg had provided 
the special apparatus devised for the new methods, but 
this was too elaborate to be easily moved to a distant and 
elevated station. Upon the bearing of the contemplated 
obsen^ations on practical problems of meteorology be- 
coming known to Gen. W. B. Hazen, the Head of the 
U.S. Signal Service, he Idndly offered to facilitate the 
transportation of an expedition from the Alleghany Ob- 
servatory to the Western Territories ; for no wholly 
suitable site presented itself, save in regions where the 
aid of the army might be desirable both for transporta- 
tion and escort. 

With the consent of the tioistees of this Observatory, 
the offer was gladly accepted, and the expedition, which, 
as originally planned, was a private one, proceeded with 
material aid from the Signal Service ; and under the 
advantage of Gen. Hazen’s official direction I am enabled, 
by his kind permission, to here briefly indicate its main 
objects and results, in advance of a full publication of 
them, which will shortly be made. 

The site selected, on the suggestion of Mr. Clarence 
King, and after conference with officers of the y\rmy and 
Coast Survey familiar with the western wilderness, as 
suited to the special observations (which made both great 
altitude and great dryness desirable), was Mount Whitney 
in the Sierra Nevada of Southern California. It rises to 
nearly the height of Mont Blanc from one of the most 
atid regions in the world, and so abruptly, that two 
stations can be found within easy signalling distance, 
whose difference of elevation is over 11,000 feet. It is, 
however, on the other side of the continent, in an imper- 
fectly explored region, and as very little was known of the 
possibility of carrying such apparatus as ours to the 
summit, a military escort was provided, on the con- 
tingency of our being obliged to occupy some site still 
more remote from civilisation. 

The scientific members of the party, consisting of Capt. 
0 . E. Michaelis, of the Ordnance, of Messrs, J. E. Keeler 
and W. C. Day, civilian assistants, and the waiter, started 
from Pittsburg on July 7, for a railroad journey of over 
3000 miles, which was greatly facilitated by the courtesy 
of Mr. F, Thomson, of the Pennsylvania Company, which 
enabled the writer to take all the apparatus with him in a 
special car. At San Francisco, after some delay, which 
the kindness of General McDowell, commanding the de- 
partment of the Pacific, enabled us to pass agreeably, 
the escort was provided, and the party joined by Mr. 
George Davidson and two Signal Service non-commis- 
sioned officers. With these it proceeded to a point about 
400 miles further south (Callente), where we exchanged 
the swift motion and the comforts of the Pullman car, for 
the sharp contrast of a route which commenced (with the 
: shade thermometer registering i F.) by a slow journey 
across the Inyo Desert, sbadeless and waterless^ for one 
and tweoxy miles. We reached, at tbd close of 
Pipeat tiie foot of the where a 

be decupled as a Idmr itatien, and 


where the instruments were set up. Among these was a 
massive siderostat, sending a horizontal beam to a specially 
constructed spectrometer, an instrument larger than the 
one which usually bears the name, and in which the eye 
is replaced by a bolometer, so adjusted as to measure the 
heat separately in any ray of the visible and the invisible 
spectrum. When these measures arc repeated at an 
altitude so great that the total atmospheric absorption is 
markedly different, we are enabled to determine the rate 
of this absorption for each ray, and, inferential! y, to place 
the observer wholly outside our atmosphere, and to recon- 
struct the whole spectrum with the hitherto unknown dis- 
tribution of energy which must exist there. This was 
used in connection with actinometers, pyrheliometers, 
and the usual instruments for such a research ; but the 
problem of the safe transportation of the larger apparatus 
to the summit of Mount Whitney, which now rose above 
us in a seemingly perpendicular wall of granite, here pre- 
sented itself in its full difficulty. C)ur final destination at 
the summit was in the clearest view, for the extraordinary 
dryness of the air and the absence of all aerial perspective 
made the mountain seem so near, that it wore the aspect 
of a quite neighbouring pile of lofty and mosa-covered 
gray rock, patched with white, and of a wildly jagged out- 
line (the Siena’*). This white (which we knew to be 
large snow fields), and the use of the telescope, which 
resolved the “moss” into great forests, dispell jd the 
illusion, and we realised the obstacles we had to surmount. 
A preliminary exploration showed that the ascent was 
difficult, and with such apparatus as ours impossible ; a 
long detour was therefore necessary to avoid the precipices 
on the eastern front, and our mule trains were in fact 
occupied from seven to eight days in reaching a point 
below the summit actually but sixteen miles distant. We 
traversed in the ascent a trackless wilderness, climbing 
what seemed utterly impracticable stony heights ; down 
which, once or twice a mule lost his footing and rolled 
with his scientific freight, but over which, though by such 
a way as siderostats and telescopes probably never tra- 
velled before, all finally passed with a degree of safety 
beyond our hopes. 

We had come here to determine (among other objects) 
what part of the surface temperature of the planet was 
due to the sun’s direct radiant heat, and what part to the 
effect of the earth’s atmosphere in storing this heat. 

It was interesting then, if not wholly agreeable, [to 
repeat the experience of former observers in our own 
persons, and to notice that as we ascended and the air 
grew colder, the sun grew hotter, till our faces and hands, 
browned as they already were by weeks of sunshine 
below, were burned anew, and far more in the cold than 
in the desert heat. As we still slowly ascended, and the 
surface-temperature of the soil fell to the freezing-point, 
the solar radiation became intenser, and many of the 
party presented an appearance as of severe burns from 
an actual fire, while near the summit the temperature in 
a copper vessel, over which was laid two sheets of plain 
window glass, rose above the boiling-point, and it was 
certain that we could boil water by the direct solar rays 
in such a vessel among the snow-fields. 

It is possibly worth remark that owing to the dryness 
of the air, though isolated snow-fields lay above and 
below US; the gtOtuid we travelled over was bare, and it 
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could not be asserted (as it has been of cases at like 
altitudes in the Alps)^ that reflection from the snow had 
anything to do with the ^tate of our very literally “ burned 
faces. 

In view of the lateness of the season it was decided to 
make the permanent camp at an altitude of rather less 
than 13,000 feet, rather than wait and make a road to the 
peak, which rose 2000 feet above us, and was daily climbed 
for observations with portable instruments. 

The sky was perpetually fine, of a deeper violet than I 
have observed elsewhere, even on Etna, and the dryness 
extreme, though water from the snow-fields above was 
abundant. An equatorial telescope of 5^ inches aperture, 
which was kindly loaned by Prof. E. C. Pickering, it was 
found too late could not be well used to determine the 
quantity of the “seeing,'^ owing to a maladjustment of 
the cyc-pieccs, which it was necessary to hold in the 
hand. Under these circumstances a critical estimate of 
the definition under high powers could not be made, but 
enough was seen to make it evident that it was generally 
excellent, and that such a site possessed advantages for 
an astronomical, as well as for a meteorological station. 

It is greatly to be desired that it should be occupied, 
with the protection of a permanent building, adapted to 
either object, and it is probable that such provision will 
be hereafter made. 

For us, however, there was no other shelter than our 
tents, and the high wind, the cold, and the mountain 
sickness consequent on the rarefied air, made the con- 
tinuous observations which were kept up synchronously 
with that at the camp at Lone Pine, a matter of difficulty. 
These observations were persistently maintained, how- 
ever, but we ^verc not sorry on September 1 1 to break up 
our wintry camp and to descend to summer again. We 
resumed our journey across the desert, and then across 
the continent, reaching Pittsburgh on September 28, 1881. 

The reductions of the observations are still incomplete, 
but some conclusions of interest may already be indi- 
cated. 

It has been said that the determination of the amount 
of heat the sun sends the earth is the fundamental 
problem of meteorology, since on this all the phenomena 
which that science contemplates depend. Accordingly 
the observations were directed first to this primary object, 
chiefly through methods which involved the study of the 
phenomena of selective absorption (so intimately con- 
nected with it), and secondarily to these phenomena 
considered in themselves. 

The final result may be affected by some still imper- 
fectly determined corrections, and it will be sufficient to 
here give an approximative one. 

It appears probable that the true solar constant is one- 
half greater than that determined by Pouillet and by 
Herschcl near the sea level, and even greater than the 
recent values assigned by M. Violle. The true value, it is 
believed, will be shown by the data when published to be 
larger than those hitherto accepted. 

Of more general interest, perhaps, is the conclusion as 
to the limit of tliat cold which increases under full sun- 
shine as we ascend above our atmosphere. What,” it 
be asked, would the temperature of the soil be on 
a mountain top rising wholly a^ve the air, or what the 
temperature of the sunward hemisphere of the earth, if 




the present absorbing atmosphere were wholly with- 
drawn?” The personal experiences already alluded- to 
may prepare the general reader for the paradoxical resuk 
that if this atmosphere were withdrawn, the temperature 
would greatly fall, though under a materially greater 
radiant heat. 

' The student of the subject is aware that this conclusion 
follows from the fact that the loss by radiation into space 
as the atmosphere is withdrawn is much more rapid than 
the gain by direct solar heat, but even he may not per- 
haps be prepared for the extent of the fell. 

The original Okbaervations, which wall be given at length, 
lead, in the writer's opinion, to the conclusion that in the 
absence of an atmosphere the earth's temperature of 
insolation would at any rate fall below - 50'^ F., by which 
it is meant that (for instance) mercury would remain a 
solid under the vertical rays of a tropical sun were radia- 
tion into space wholly unchecked, or even if the atmo- 
sphere existing, it let radiations of all wave-lengths pass 
out as easily as they come in. Remembering, then, that 
it is not merely by the absorption of our air, but by 
the selective quality of this absorption, that the actual 
surface temperature of our planet is maintained, we see 
that without this comparatively little-known function, it 
appears doubtful whether, even though the air supported 
respiration and combustion as now, life could be main- 
tained upon this planet. 

These conclusions do not, in the writer’s opinion, 
depend upon the Mount Whitney observations alone, but 
exist implicitly in the results of previous observers who 
have, however, not apparently drawn them, with the 
exception, perhaps, of Mr. Ericsson, who has observed 
that the surface of the airless moon must remain cold 
even in sunshine. 

We see, if these results be true, that the temperature of 
a planet may, and not improbably does, depend far less 
upon its neighbourhood 10, or remoteness from, the sun, 
than upon the constitution of its gaseous envelope, and 
indeed it is hardly too much to say that we might 
approximately indicate already the constitution of an 
atmosphere which would make Mercury a colder planet 
than the earth, or Neptune as warm and habitable 
a one. 

It must at the same time be admitted that our informa- 
tion as to the special constituents of our own air, which 
are chiefly here concerned, is still imperfect, though the 
observations made at Mount Whitney upon the selective 
action of that undoubtly prominent agent, water-vapour, 
will, it is hoped, add somewhat to our knowledge. 

In the same connection it may be added that the 
writer's investigations have led him to the ponduBion 
that the ** temperature of space," so called, must at wsy 
rate be lower iban that -assigned by Pouillet (if w 
the received values for that of the absolute serok in . 
this case the temperature of the earth's surface, m ^ the 
absence of the quality of selective absorption in 
would be yet lower than that here given. 

In view of the great importance of this 
will attach to the statement that the bolameter 
tions at the summit and base of Whitney h 
distribution of eofer en^i^ (heat, li|^>W ’ 

at the upper station from Ibet at 
(amtmg other things) tjhat without Out 
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sun would appear of a strongly bluish tint, thus confirm- j 
ing observations already made at Alleghany by other 
ihethods. It may be added in this connection that re- 
searches also there made show a like action in the solar 
atmosphere, 50 that we are not only to understand that 
there is a tendency in both atmospheres to absorb the 
short waves more than the long ones (as the writer has 
elsewhere stated), but that the solar photosphere (while 
emitting radiations of all wave-lengths in greater quantity 
than wc receive them), is, through the immense prepon- 
derance of the more refrangible rays before absorption, 
essentially blue, and that white light is not “ the sum of 
all radiations,” nor even of all visually recognisable ones, 
but a composition of the small groups of special rays, 
which, starting from this essentially blue sun, by virtue 
of their large co-efBcients of transmission, and by a kind 
of survival of the fittest, have struggled through the solar 
and terrestrial atmospheres, to us, while others of short 
wave-length have failed on the way. This the Mount 
Whitney observations, so far as regards the terrestrial 
atmosphere at any rate, appear to prove. 

Doubtless a distinction is to be drawn between the 
statements of fact and records of direct observation, 
which will shortly appear in full in the Signal Service 
publication, and the present inferences from them, for 
which the writer alone should be held responsible. 

In view of the mass of observations on which they rest, 
and the writer’s endeavour to avoid any statement which 
does not seem to him to express the result of careful and 
repeated experiments, he hopes, however, that the results 
to be given in the forthcoming volume will be found to 
bear out these conclusions, and prove useful contributions 
from the younger science of solar, to the elder one of 
terrestrial meteorology. S. P. LANCLty 

Director of the Observatory, 
Consulting Specialist U.S. Signal Service 
Alleghany Observatory, Alleghany, Pennsylvania, 
July 13, 1882 


ASIA 

Asm. By A. H. Keane. Edited by Sir R. Temple. 
(London: Edw. Stanford, J882.) 

M r. KEANE’S encyclopaedic knowledge in matters 
of philology and ethnology was never put to better 
use than in the compilation of this account of Asia. 
Ccmsiderable as is the sire of the book, the information it 
contains is compressed to the utmost ; every word is 
pregnant with meaning, and could not be omitted without 
injury to the reader. The physical geography, the fauna 
and flora, the commerce and inhabitants of the vast con- 
tinent of Asia, are all passed under review ; tribes and 
dialects of which most of us have never even heard the 
natnes are discoursed upon familiarly, and facts and 
statistics bristle in every page. The latest authorities 
have been everywhere consulted j the geographical results 
of the late Afghan war, for instance, having been laid 
under Contribution, and full use being made of the 
ftostine Exploration Survey, not only of Palestine itself 
bdi^bf the .eastern side gl the Jord^m as welt it must 
. however^ Mr Ke^tne’s ^work is dry 

' LtosSingv; bis lUerai^ abil4/ has thrown an interest over 
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the most matter-of-fact statistics and made us realise the 
characteristics of the countries he describes or the towns 
and populations he records. 

I need not point out the value to the Englishman of a 
full and trustworthy compendium like this. As Sir Richard 
Temple shows in his Preface to the book the interests of 
England in Asia are enormous, and there is much truth 
in the German assertion that so far as English power and 
prestige are concerned we arc no longer Great Britain but 
Great India. But it is not only in India that English 
influence is supreme ; our dependencies extend as far as 
Hongkong, and our trade with Japan amounted in 18&0 
to over five millions of imports alone. To the student of 
mankind the interest of Asia is greater than that of any 
of the other continents of the world. Here was the first 
home of the races who have chiefly influenced the course 
of human progress ; here the early civilisations of Accad, 
of China, and of Phoenicia grew up and developed ; here 
the great empires of antiquity rose one upon the other ; 
and here was the primaeval source of those germs of 
thought and art that have produced the philosophies, the 
sciences, and the arts of our own day. It is among the 
multitudinous tribes and nations of Asia, too, that we can 
best study that variety of languages, of manners, and of 
customs which have enabled the modern inquirer to lift a 
little the veil that covers the first beginnings of civilisa- 
tion, and there are even some who believe that the great 
central plateau of Tibet before it was raised to its present 
elevation was the primeval cradle of mankind, the spot 
where the anthropoid ape became the still speechless 
man. It is possible that our young and therefore arrogant 
western civilisation has yet much to learn from the old 
culture of the east, and it is a question whether Sir R. 
Temple is justified in saying that the Chinese are im- 
placably hosiilc to real progress” because they hale 
“modern (European) progress.” At all events the 
example of Japan is not encouraging. 

It is a great pity that Mr. Keane’s alphabetical list of 
the races and languages of Asia had to be sacrificed to 
the exigencies of space. The room now occupied by a 
number of very u.seless woodcuts could well have been ■ 
given up to it. We must be thankful, however, for the 
Ethnological and Philological Appendix which he has 
added at the end. In this he sums up in a clear and 
trenchant manner the chief facts at present knowm about 
the ethnology of Asia. He pertinently points out the 
great distinction that exists between the different types of 
race and language we find there. ^'All races are fertile 
with one another, though perhaps in different degrees,” 
whereas the stock-languages of the continent “are true 
species which refuse to amalgamate and thus form new 
species, so that fresh varieties are developed only 
each” of them, The conclusion from thU fact seems to 
me to be that while the different races of mankind may 
be referred to a single primitive pair, the different families 
of speech have branched off from independent centres, 
Mr. Keane, however, still clings to the belief in a single 
primaeval language or type of language, and rejects the 
hypothesis that man was speechless when tlie leading 
races were differed tlated from one another. But the 
argument on which he bases his rejection of the thecwy U 
founded on a misconception ; language and race Ate not' 

I synonymous terms, and there who hold the doctrine of 
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linguistic polygeiteity suppose that different forms of 
speech grew up independently within the same race or 
even among the members of a fixed race. It was a 
question of geography not of race. 

The assumption of the primitive unity of speech makes 
Mr. Keane an adherent of another theory which I have 
done my best elsewhere to combat. This is that languages 
develop out of an isolating into an agglutinative stage, 
and then into an inflectional one. I do not deny that 
language develops ; far from it ; the whole science of 
language is based upon such an assumption. But I can 
see no facts which warrant me in holding that an isolating 
language^ for example, has ever developed except from 
one stage of isolation into another. In the same way the 
inflectional languages have developed only from one form 
of inflection into another ; this is certainly true of the 
Semitic dialects, and as to the Aryan languages, Dr. 
Delbriick, the latest defender of Mr. Keane’s theory, finds 
himself forced to admit at the end of a long discussion 
that a confident ‘*yes’’ cannot be returned to thequestion 
whether the agglutination theory is verified in individual 
cases. It is only in the sense that the jelly-fish may be 
called simple that the development of language can be 
said to be from the simple to the complex ; from one 
point of view, it is true, analysis and differentiation may 
be termed complex, but most of us would consider our 
modern English grammar a much simpler affair than that 
of Gothic or Creek. I may note here, by the way, that 
Mr. Keane has made a slip in saying that the final r of 
amaiur is the reflexive pronoun Si\ R is also the 
characteristic of the passive in Old Keltic where it 
cannot come from an earlier a'\ it is further found in 
some Vedic verbal forms, and apparently in the Greek 
where it occupies the same position as in the 
Latin ama-r~is\ 

Different views, however, as to the conclusions to be 
drawn from our evidence are inevitable in .science, more 
especially in matters where certainty is unattainable. 
They in no way diminish the value or importance of Mr. 
Keane’s work, which docs not depend on the theories held 
by^himself or any one eUe regarding the facts put forward 
in it. He has made Asia ” an indispensable book of refer- 
ence to the geographer, the traveller, and the statistician ; 
I will not add the politician also, as the main business of 
the latter nowadays seems to be to avoid acquiring accu- 
rate information. Here and there, of course, there is a 
misprint, as when Prof. Sachau’s name is spelt 
(p. 72), or a statement to which exception may be taken. 
Thus I am not disposed to endorse the assertion that the 
Turks in Smyrna “ reside chiefly in narrow, dirty slums, 
into which it is dangerous to penetrate alone, and which 
are cut off from access to the more open and safer 
quarters.” On the contrary, in walking from the Kassaba 
station to the quay, when alone and at night, 1 have 
always taken good care to go through the Turkish quarter 
atfd not through the Greek. Elsewhere, however, Mr. 
Keane docs full justice to the Turks of Anatolia, whom 
he describes in Dr. Scherzer’s words as ‘^honourable in 
all their dealings, ffank, kindbearted, and hospitable, 
while in religious matters they are, contrary to the 
general impression, the most tolerant of all Oriental 
races/' 


MAGNETO- AND DYNAMO-ELECTRIC 
MACHINES 

Die Magnet und dynamo-ehkirischen Masekinen, Von 
Dr. H. Schellen. 2 weite, nach dem gegenwartigen auf 
der Parieer electrischen Ausstellung vertretenen Zti* 
stande dargestellte und vermehrte Auftage, (Kdln, 
1882.) 

T his work, which is considerably enlarged from its 
first appearance, now includes accounts of all the 
leading forms of dynamo- and magneto-electric machines 
with the exception of those of Edison, of which no men- 
tion is made. The first chapter is devoted to generalities 
concerning electromagnets, induction, &c. The second 
describes magneto-electric machines beginning with that 
of Pixii and ending with that of Dc Meritens. The 
third chapter, on dynamo-electric machines, opens with a 
rather unseemly i*evival of [the dispute as to priority 
between Werner Siemens and Wheatstone in the dis- 
covery of the action-and-reaction principle of the so-called 
dynamo-machines. It is a matter of history that papers 
announcing this discovery were read before the Royal 
Society on the very same, day (February 14, 1867) by 
Wheatstone and by Dr. C. W. Siemens. We cannot help 
thinking that Dr. Schellen, in his manner of describing 
the affair, allows himself to take an attitude extremely 
unjust towards the great English physicist, now no longer 
amongst the living ; and we protest against this very 
needless attempt to arouse a scandal. Nor is it true that 
Wheatstone’s memoir contained nothing that Werner 
Siemens had not previously published in Berlin, The 
proof of this matter is that Wheatstone’s principle of 
exciting the field-magnets by a derived current in a shunt 
circuit was adopted as a *‘new method” by Messrs. 
Siemens Brothers within two years from the present date, 
and formed, in i88r, the basis of a communication by Dr. 
C. W. Siemens to the Royal Society, and of another by 
Mr. Alexander Siemens to the Society of Telegraph 
Engineers, in which the priority of Wheatstone in this 
detail is fully and explicitly admitted. In this chapter 
also the machines invented by Weston and by Brush arc 
described Chapter IV. treats of those dynamo-electric 
machines which generate continuous currents, beginning 
with Pacinotii’s machine of 1863, and including the well- 
known forms of Gramme and Siemens (v. Hefner- 
Alteneck), the latter of which is described in very great 
detail. Hefner- Alteneck' s new large dynamo with a disk- 
armature and many peripheral coils, is mentioned, and 
the general arrangement of its parts shown. The fifth 
chapter treats of alternate-current machines. Those of 
Lontin, Gramme, and Siemens are described fully, but 
the name of Wilde is not even mentioned I A new madiin'e 
by Siemens and Halske, capable of giving either inter- 
mittent-direct or alternate currents, is figured in this 
chapter. This section of the book is closed by a disquisi- 
tion on the theory of dynamos and their efficiency, the 
grea'ter pan being a compilation from the researches of 
Frdlich, Hagenbach, and others, 

Chapter VJI. deals with the voltaic arc, and Chapter 
yilX. with electric arc lamps. A mass of details eoncetb'*, 
ing the manufacture of carbon peneils and standard* iSf 
photometry arc included in ;the fbmier. In the hUtik 
chapter most of the chief forms of lamp are 


A. H. Sayoe 
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<dudmg tliose of Cronipton^ Biirgin, Jaspar, and Serrin. 
Lamps adapted for use in series or derivation^ including 
. the 60 <alled differential lamps, are considered in a sepa- 
rate chapter. Amongst the forms described arc those of 
Oramme, Weston, Brush, Hefner- Alteneck (Siemens), 
GUlcher, and the FiUen lamp. According to the author, 
the differential lamp of von Hefner-Alieneck was the first 
to make practical the introduction into one circuit of a 
number of lights. Jablochkoifs well-known candle, and 
its more recent imitations are described briefly, and then 
the author passes to the semi -in candescent lamps of the 
Wcfdermann type. Edison^s incandescent lamp is next 
described, as it M^as in the year 1S79. All Edison's more 
recent improvements appear to be unknown to the author, 
who passes by the Edison exhibit at the Paris Exposition 
with a compliment upon the good quality of its colour ! 
The incandescent lamps of Lane-Fox and of Maxim are 
both described and figured, whilst that of Swan — ante- 
cedent to both of the latter, as well as to Edison's carbo- 
nised filament lamp — is described only, and not figured. 
Details concerning driving-power, distribution, cost, and 
fire-risks follow. Applications of dynamo-electric ma- 
chines to metallurgy, clcctro-chemistry and telegraphy, 
make a chapter in themselves, as also does the subject of 
the electric transmission of power. A penultimate sec- 
tion deals with storage batteries, in which we are glad to 
observe that full justice is done to Plantd, the inventor of 
the accumulator. A rather sketchy chapter on the mathe- 
matical theory of electric arc lighting closes the work. 

On the whole, though this work contains useful infor- 
mation on many points, it is much to be regretted that it 
is not so complete as might have been hoped of a book 
published in 1882. In a science whose applications are 
developing so fast, this incompleteness detracts greatly 
from the value of the work. 


OUR BOOK SHELF 

The Watekmaker^s Handbook. By Claudius Saunter. 
English Edition, Translated, Revised, and considerably 
Augmented by Julian Tripplin and Edward Rigg, 
M.A, 

There is no trade, we suppose, in which so many special 
tools are used as in watchmaking, nor any in which the 
tluuacter of a workman is so readily distinguished by 
them. The good workman has good tools— a perfect 
army of them — nearly all self-made, with which he is 
ppwared to execute any piece of work, in a neat, clean, 
and. efficient manner. 

This little book describes watchmakers’ tools, but 
deals with many operattona inadmissible from a manufac- 
turer's point of vww. “Every watchmaker,*' says the 
l>^face, “ win at once recognise that receipts are included 
wbeh are of the nature of makeshifts, and that it would 
in many cases be better to replace a piece by a new one, 
rather than to repair it k in the manner indicated.'’ But 
th^ is good reason for this “The immense number of 
badly-constructed watches that he (/he workman) is called 

r i to tmt in going order for a trifling remuneration, 
pels him to replace the older methods df procedure 
by othei^s, whenever by so doing time can be saved," 

If wamhes were as big as steam^edgiiies there are few 
whd wmdd not be horrified at the kind of work 
pat mto^SDn^ of them. But they go iPen?!sb they may 
may^oth dumks to a strong mainspring, until they 

or “ joiners, as they ate technic 


cally called, and manufacturers too, ought, however, to 
be interest^ in this book. It contains a great deal of 
useful and instructive information, and it must be left to 
the consciences of such as to the suggestions herein con- 
tained, they would, or would not, adopt. 

' H. Dent Gardner 

De^criptianes Plantarum Novarum et minus Cognitat um* 

Fa sc. viii. Auctore Dr. Regel. Pp. 150, (St. Peters- 
burg, 1881.) 

The Director of the Imperial Botanic Garden describes 
a number of novelties cultivated under his own eye. One 
of the most striking is a new Crinum, (C. Schmidti) from 
Port Natal, which scarcely seems separable by descrip- 
tion from C, iatiJoHum^ L. The bulk of the pages, how- 
ever, is filled with an enumeration of the glumaccous 
plants at present known from Central Asia, in the study 
of which Aitchison's Afghan collections have not been 
overlooked. J95 species of Graminex are enumerated, of 
which 79 are Asiatic, or at any rate are not known from 
Europe ; 75 species are middle European or Mediter- 
ranean ; and 37 are common to middle Europe, middle 
Asia, and North America. 

Turning over Dr. Rcgel's pages affords a ready illus- 
tration of the wide diffusion of the components of the 
British flora. Without pretending to absolute accuracy, 
we noted that of the species of the British grami- 
neous flora, 65 are recorded by Dr. Regel from Central 
Asia, We looked with some curiosity to see if any light 
was thrown on the origin of our cereals. But though rye 
{Sccale ccreale) appears to occur in a wild state in Turk- 
estan, the forms of wheat met with by botanical collectors 
were all represented by cultivated specimens. Dr. Regel 
docs not seem to have met with, from Central Asi^ 
Fingerhutkia Africana^ obtained by Aitchison in his 
second journey ; although only known to botanists from 
South Africa, it was found to be one of the chief fodder- 
grasses ol the Lower Kuram Valley. 


LETTERS TO THE EDITOR 

I The EdUor dtns not hold himself responsible for opiniofss expressed 
by his correspondents. Neither c»n he undertake to return^ 
or to correspond with the writers of rejected manuscripts^ 
No notice is taken of anonymous communications, 

[ 7 'he Editor urgently requests correspondents to keep their letters 
as short as possible, 7 'he pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel pacts,'] 

'• The Spectrum of the Light emitted by the 
Glow-worm 

I AM not aw^e that any account has been published of the 
nature of the light emitted by the glow-worm, and therefore 
venture to send the results of some observations I made on the 
evenings of the 21st and aand of the month. 

The light, as is well known, proceeds from the lower surface 
of the penultimate and ante-penultimate segments of the lower 
aWomen of the insect, and also from two round spots on the 
last segment— it is of a greenish colour, and when examined 
with the spectroscope gives a short continuous Bpcctruna extending 
from about C to ^ and therefore containing ray^ of all wave- 
lengths between 656 and 518— the more refrangible portion is 
far the brightest, and the general appearance is o? a broad band 
of green light reaching from about 567 to 518, with a faint con- 
tinuous spectrum extending down into the red. 

1 may add that the observations were made with a small 
direct-vision spectroscope, with a photographic scale ; and also 
that ^ow-womis are extremely rare in this district. 

Reading, July 39 . John Conroy 

OaciUationB of the Sea-level 

It seems to be very generally assumed that the surface of tht 
ocean att^ns a ttnifurm level, or nearly so, in aU lands, and 
forme a sort of rero-point or datum line, from whi^ the altitude 
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of TnouTitaitis is calculated, and to which barometrical reading 
are reduced. 

This assumption, however, ih called in question by several 
mathematicians, who allege that the sea -level is V»y no means 
that of a regular spheroid, as generally supposed, but may 
vary many hundreds of feet in level even along the same parallel 
ot latitude, quite independently of the temporary action of winds 
or of ocean currents. 

According to the law of gravitation, all Mib.^tances attract one 
another with a force proportional to their masses. A continent of 
Und will therefore exert nn attractive influence upon the sea, 
and cau'se it to rise upon its shores to a height which will vary 
according to the mass of land ihat causes rhe attraction, and 
may amount, it is said, to as much as 1000 metres aVjovc the 
level 10 which the sea attains in mid-ocean. This extraordinary 
result is deduced by Ph. iMscher from a discussion of pendulum- 
observations, and somewhat similar conclusions are ariivcil at by 
Listing and Heinrich Hams. 

Founding upon these observations, a German geologist, Dr. 
Fenck, has pr<iijoRedan explanation of the phenomena presented 
by the raised beaches, and other tokens of oscillation in the ^ea- 
level, which arc so conspicuous during the glacial period. If 
the land has the property of thus drawing the sea towards it in 
pro^Hjrlion to its mass, it follows that anything which adds to 
that mass will increase the effcit, and thus a great tbickncs.s of 
glacier-ice laid upon a continent, willdraw^ the water towards it, 
and raise the sea-level in its immediate vicinity ; and, according 
as the ice increases or diminislies, so will the level of the sea 
rise or fall in proportion. Moreover, the altitude of the sea- 
beach may vary considerably, it is said, along the border of one 
and the same continent, by reason of the varying thickness of the 
ice in different parts. In this way it is conceived an explanation 
is found for the fact that in Norway the old terraces and sea- 
beache.s do not coincide in level, but vary in altitude at places not 
very far distant from one another. The action of the ice may 
in short be .so locahsed that its attractive force will vary consi- 
derably along the same line of coast. 

These views are certainly somewhat diflVreiit from those that 
have hitherto prevailed in rcgaivl to the regularity of the sea-level. 
If there is such a very great difference in the height to w hich 
the surface of the sea may attain in different places, the baro- 
meter should give more indicalion of it than i( seems to do. 
Neveilheless, it is Ui be desired that every means should lie 
taken to a^jcertain I he rohit/ve height of the sea in various places 
fo chosen as to test ibe truth of the views 1 have mentioned. 
The apj>arent connection betivccn glaciation and submergence is 
now attracting notice in various (piarlers. Dr. Fenck maintains 
that shifts in the relative level of ya and land go hand in hand 
with oscillations in the glaqiation. In 1865 1 called attention 
to this connection, and ^»^lggc^te^l what seemed to me to be a 
passible explanation of it ('cc of thcGeol, Sue. vol. xxi. 

p. 17*^)- 

Penck’s views, it will be sren, are somewhat different from 
those of Adbeinar and CroU, to which he points out sever 1 
objections. Ilis memoir i- ent'Ued “ Schwankungen dcs 
Meercsspirgels,” and ajqietirs in the yahrhich der Ceograph. 
Gf^ellschajt MUncheuy lid. vii. 1SS2. 

T. F. Jamieson* 

Ellon, Aberdeenshire, July 31 


Voice in Lizards 

Jl'Hit above heading in NAiifRE, vol. xxvj. p, 39, rather 
surpri'ieh me, as though voire^ in lizards W'crc a reccnl dUcovery. 
The loud and plaintive “ gui— gui— gui ” made by the kree land 
UiEOi'd of that name, has bccji well Imown to me foi tjae last 
seventeen years, and is of course well laiuwn to every Assamese, 
The call is always heard in twilight, in the depths of the forest, 
and wheti once heard is notmiNtakable for that of any other animal. 
It is nkxn, monotonous, loud, and repeated with two second in- 
ttinrals some eight or ten times, when there i.s a imuse of about 
two ndnutes, and it is repeated. For tliosc who do not under- 
stand the Hunterian .system of spelling I would write it gooee — 
gooec, the oo most prolonged. The gui is about 3 to 3J feet 
long— from anout to tip of tail— which Utter exceeds the body 
and head. Colour gney-green, wdih ctear yellpw scales here ana. 
there— at timed groupod-r-ond that gives n mottled api>carance. 
The tail has a double row of slurp scale-? pines along its cre^t, 
and if suddenly lashed can out the skin of any bate^legged 
hystonders. 


It lives in holes under, or in, tree stems, often as high 
30 or 40 feet. The flesh is eaten and prised, the skin used as tiie 
membrane in s >me kinds of guitars. There seem several kinds, 
one of 3 or 3J feet, another larger— both land lizards — a 
larger kind frequents the rivers, up to 6 feet or more in lengtii. 
It hisseS like the kirger snakes, and the peculiar call that pves 
it the name “gtii,” can be heard in still forest I should say* a 
mile ; one that repeats this monotonous call every evening is 
loud enough to be an annoyance at times, though it 15 over $00 
yards off. S. £. PKAL 

Sibsagar, AsKam 


Halo 

AnoiiT 2 p.m, to-day a remarkable halo was visible here. 
The sky was partially covered with light cirrus clouds, and some 
.small fleecy drift was rapidly moving from the north-west at a 
low altitude. I saw a bright bow at about 45'' from the son 
nearly due north, extending over a clc.ar portion of the sky ; this 
gradually extended till it formed a circle with the sun in the 
most southern j)oint of its circumference. The width of the 
bow was rather greater than the diameter of the sun, the w'holc 
circle being, as near ns I could judge, 45“ or 50^ in diameter. 
It was brilliantly white, brighter than the W’hite of any clouds in 
the neighbourhood ; it lasted perhaps fifteen minutes, and gradu- 
ally broke up and fade 1 . I coulu see no other interesting halo 
nor any appearance of parhelia. W, A, Sanpord 

Tynehead, Somcr-et, July 25 


TJIE ELKCTRIC PROPERTIES OF FLAMES 

T he electric properties of flames have often invited 
the investigation of physicists, but the obscurity and 
contradictory nature of some of the phenomena have been 
such that in spite of a large number of researches no 
complete account of these properties has hitherto been 
given. Most of these researches are enumerated in a 
paper contributed by Prof. Holtz to Carl’s Repertorium 
fast year; but though Holtz has himself added to our 
knowledge of the electrical property of flames by his re- 
searches on the behaviour of flames when employed as 
electrodes, he left much yet to be investigated in this 
department. 

The late 4 contribution to our knowledge of the subject 
appears in the current volume of Wiedemann’s Annalen 
ihr Physik uud Chemicy from the joint pens of Herren 
Dr. Julius Elster and Hans Geitcl. As the results of 
their investigations go far to clear up some of the points 
which have hitherto been obscure or contradictory, some 
account of these investigations will probably not be un- 
acceptable to the readers of Nature. 

The chief theories that have been advanced from time 
to time in explanation of the electrical properties of 
flames may be reckoned as three in number. 

1. Pouillet in 1827 propounded the suggestion that lire 
electricity of flume is due to the process of combustion as 
such, and therefore presumably analogous to the electrifi- 
cation observed by Volta to result when a burning coal or 
pastille is placed upon the cap of an electroscope. 

2. Mattcucci, in 1854, explained the phenomena by 
supposing that the flame acted upon the two mctiu 
electrodes (employed to test its electrification) aa an 
electrolyte ; in Lict, that it acted as the acid between the 
two metallic plates of a voltaic cell ; a view which practi- 
cally agrees v^ith that earlier propounded by HankeL 

3. Buff suggested that the explanation was to be soi^ht 
in a thermo-eleetric difference between the two electrod^ 
Sir William (Mr. Justice) Grove had shown mor^Vi^ 
that when a platinum wire is bent so that one end of it 
stands in the tip of a flaine, while the other is irhm^Md 
in the flame near its base, a current of electricity w siet 
up in the wire. This phenomenon might at first si^l( 
thought to agree with an observation of Hankoh a 
flame is “ polarised longitudinally ; that is t6 
found there is a difference of potential betwof^ the t^p 
and the base of a fiaTne> end this difibrdhee of poten-^ 
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tial Up of course, equivalent to an electromotive force 
a^n|r alo^ the flame. The want of concord amongst 
dififhfent observers, not only as to the cause of the 
eled^qal properties of flame, but even as to what those 
ptopojrties were, is most singular. Probably a great part 
of tt arises from the omission to notice one very im- 
portant point, namely, the part played in these eleotrical 
phenomena by the sheet or mantle of hot air surrounding 
the flame externally. Almost all these observers have 
used as their instniment of investigation either a coarse 
gold-leaf electroscope, or else a galvanometer. The 
want of sensitiveness and accuracy in the former instru- 
ment when applied to small differences of potential, makes 
the former unsuitable \ whilst the high resistance offered 
by the Rame itself to the passage of electricity renders the 
use of the latter inadvisable. 

In beginning their investigation, therefore, Messrs. 
EUter and Geitel bethought themselves of Sir W. Thom- 
son's quadrant electrometer as admirably suited for deli- 
cate and quantitative experiments of the kind in hand, 



and with this instrument they set themselves to investi- 
gate the coiTcctnchS or otherwise of that which previous 
Observers had announced. 

Their apparatus was set up as follows : — To keep the 
needle of the electrometer at a constant charge, it was 
connected with one pole of a Zamboni^s dry pile con- 
sisting of 3400 pairs of disks, the other pole being joined 
to “earth.” The electrometer thus arranged was very 
sensitive, a difference of potential of a single Danielfs 
cell producing a deflexion of 1 1 2 degrees upon the scale 
of the instrument. One p^ir of quadrants was as usual 
put to “ earth ” and a^suitable commutator (c in Fig. x) 
was interposed between the electrometer and the flamc- 
^imratus. Experiments were made oh the flames of 
StmsenT 


t burners and of spirit-lamps, both well insulated. 
A small Bunsen burner specially adapted for this purpose 
Whe constructed out of a piece of glass tubing 4 mitli- 
metres v^idc. Fig. i shows the manner of exploring the 



B, of similar kind was fixed so as to pass into the base of 
the flame. Two points were revealed by the first experi- 
ments made : 

1. That when set in this fashion the tip was usually 
electrically negative, as compared with the base of the 
flame, as Hapkel had said, but that sometimes the reverse 
app>eared to be the case. 

2. That when the lower electrode was kept fixed, and 
the upper one was moved to different heights, the poten- 
tial anywhere within the interior of the flame was the 
same, being 1 ’04 times that of one Daniell's cell when 
the electrodes were i millimetre apart, and the same when 
they were 20 millimetres apart. 

If, as Hankel expresses it, a flame were “polarised” 
longitudinally, cross-sections taken horizontally across the 
flame should be equi potential surfaces. This is true if 
the two platinum electrodes a and B are both right within 
the flame. Whether at the same level or not, when both 
are completely within the flame they arc practically at the 
same potential— neither of them positive or negative rela- 
tively to the other, Jlut if one of the electrodes is dis- 
placed to one side, a difference of potential is immediately 
observed, and this difference is very great if (as in Fig, 1) 
one electrode passes no further than into the external 
mantle of hot air. 

To examine more particularly the part played by this 
external mantle was the next point. It will be observed 
from Fig. t, that the two electrodes were so chosen that 
the protruding portion of the platinum wire was equal in 
length to the width of the flame from side to side. As 
remarked above, when both were completely immersed 
side by side in the flame, they showed no electrical dif- 
ference ; but when cither of them was moved into the 



Fig. 2. 


surrounding sheet of hot air, it immediately showed itself 
positive to the other one. The maximum difference of 
poienti.il was observed when the electrodes occupied the 
relative positions shown in Fig. 2, where the electrode 
B is about half a millimetre outside the flame. When B 
was pushed in to the position shown in Fig, 2, the 
potential fell to less than half what it was before. When 
pushed completely in, as in Fig. 2, the two electrodes 
were so nearly alike, that the difference of potential 
between them was less than the hundredth part of that of 
a single Daniell's cell. The upper electrode. A, was now 
gradually removed. When it reached the position shown 
in Fig. 2, it was decidedly positive relatively to B, and 
when it was placed as in Fig. 2, its negative poten- 
tial was almost as great as its positive potential had been 
in the first position. The potential of A relatively to B is 
given in the following table for the five positions : — ^ 

a, E. M. K. was 1 *39 of i Baniell. 

0 . ,, -0*46 ,, 

„ -0-009 „ 

„ +0*65 „ 

if , .1 +1-09 „ 

To put the matter into words : As long as either of the 
electrodes is outside the flame and the other inside, the 
outside one is positive and the inside one negative. The 
film Of hot-air outside the flame is aUays electrically 
positive, and the flame inside relatively negative. 

The same result was obtained by these experimenters 
with flames of spiriMamps and with ordinary gas and 
candle flames. More curious still, when air wka made to 
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bum with a flame in an atmosphere of coal-gas the very 
same phenomena are observedj the hot coal-gas being 
positive relatively to the air*f)aine» All these flames 
showed a potential varying from about to times that 
of a Darnell's cell. The flame of bisulphide of carbon 
gave a lower result, and so did a magnesium flame. The 
introduction of any salt of a metal— such as chloride of 
potassium— into the flame lowered the potential. 

Moreover when wires of other metals were employed 
the differences of potential were not the same as before. 
Whilst the lower electrode of platinum remained, the 
upper electrode was replaced by a copper wire when the 
potential rose to 2 Daniell's cells. With aluminium it 
was equal to 3, and with magnesium to 3*2 DanielFs. 
Using a lump of clean sodium as electrode the potential 
even rose to five times the Daniell cell. 

Using as a fluid electrode a drop of water at the end of 
a capillary tube similar results were obtained, though the 
differences of potential were smaller. 

These experiments corroborate the suggestion that the 
flame acts like the acids between the poles of a battery- 
cell, or that the action is an “ electrolytic ” one. 

Messrs. Elster and Geitel succeeded in joining elec- 
trically together the flames of twenty-five spirit-lamps, by 
the device of causing a curved piece of platinum wire to 
lead from the base of one flame to the tip of the next^ and 
another piece of wire from the base of this to the tip of 
the succeeding one, and so on. This “flime-battery 
of course had a potential twenty-five limes as great as 
that of one flame. But it would not yield much current, 
owing to the enormous internal resistance of the flames 
themselves. 

Another most important series of researches was then 
undertaken to investigate whether, without any flame or 
any products of combustion, a difference of potential 
could be observed between a red-hot platinum wire and a 
cold platinum wire whose tip was immersed in the cur- 
rents of heated air that rose from the former. This was 
accomplished by using as one electrode a thin piatinum 
wire heated to redness by passing through it the current 
of a battery. And here, without any flame^ a difference 
of potential of about one and a half of a Daniell's cell 
was found, the upper electrode being positive, relatively 
to the glowing one. From this experiment, which was 
confirmed in a variety of ways, it appears that a flame is 
not in itself a source of eiectrijication at alL Messrs. 
Elster and Geitel therefore regard the electrification as a 
thermo-electric phenomenon ; though they use this term 
in a slightly different sense from that in which it is used 
in the text-books. 

They conclude, therefore, that the production of elec- 
trification by flames is (i) independent of the size of the 
flame ; (2) dependent on the nature and state of surface 
of the electrodes; (3) dependent on the naturo of the 
gases that are burning in the flame ; and (4) dependent 
on the state of ignition of the electrodes. 

They therefore regard PouiJlet's theory as being wrong, 
whilst the theories of Matteucci (and Hankel) and of 
Buff are both, so far as they go, correct. If this !to-calIed 
thermo-electric origin of the electrification be the true 
one it is a very important fact indeed ; and, as these able 
experimenters say, will probably explain the back-electro- 
motive force which is ooserved in the voltaic arc. This 
Is not the least interesting point in this very interesting 
research. S. P, T. 


THE METEOROLOGY OF ICELAND DURING 
the winter and spring of i88i-83 

'T'HE observations made last winter by Mr. Thorlacius, 
^ observer for the Scottish Meteorological Society at 
Stykkisholm, Iceland, have been received by the Society, 
and they are of the greatest interest in connection with the 
unexampled mild weather which prevailed in this country 
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the five months ending March* The mean ptessureDilbr 
these five months, at yP and sea level, were respeetiwy 
29*202, 29*140, 29*295, 29^471, and 29*258 inches, the mean 
01 these months being thu$ only 29*273 inches. In Lon^ 
don the mean of the same months was 30*123 inches^ or 
0*8 50. inch higher than that of Stykkisholm. The me^ms 
for these two places for the twenty-four years ending with 
x88o are for London 29*948 inches, and Stykkishohn 
29*552 inches, the difference being 0*396 inch, or less than 
.half the difference during the winter of 1881-82. The 
greatest difference occured in January, the mean pressure 
for which month in London was 30 365 inches, and at 
Stykkisholm 29*295 inches. Pressure in the north west of 
Iceland was thus 1*070 inch less than in London. 

On January 14 the pressure at Greenwich was 30,572 
inches, and the maximum temperature 42''*4j but at Styk- 
kisholm on the same day temperature rose to 46® 5, with 
a storm of wind from the south, and pressure was as low 
as 28*290 inches, being 2*282 inches lower than at Green- 
wich. At Greenwich pressure rose at 10 a.m. of the 18th 
to 30*973 inches, the maximum temperature being 34'’ *2 ; 
but at Stykkisholm pressure on the same day was only 
29*466 inches, the maximum temperature rose to 46“’5, 
and a storm of great violence from the south set in at 
noon and lasted till 6 a.m. of the following day. 

During the five months of high temperature in the 
British Islands the following winds prevailed less than 
the average of previous years, viz. W. 4, N. 1, N.E. 6, 
and E. 8 days j but winds from S.E. were 2, S. 7, and 
S.W. 14 days above the average. Hence during the 
winter of 1881-82 atmospheric pressure was not only much 
under the mean in the north-west of Iceland, but the 
great depression, which is one of the most prominent fea- 
tures of the meteorology of the northern hemisphere in 
the winter months, was, as indicated by 21 days’ greater 
prevalence of S. and S.W. winds, situated considerably 
to the north-west of its usual position. Very low mean 
pressures for the winter months are of frequent occur- 
rence in Iceland, but it is seldom that they continue un- 
interruptedly low for five months in succession. Thus, 
since Mr. Thorlacius began his observations in 1845, 
mean pressure was nearly as low only on three other 
winters, viz., the winters of I847-48, 1850 51, and 1862-63, 
when the mean pressures of these live months were 
respectively 29*308, 29*330, and 29*310 inches. 

The weather underwent a complete change about the ' 
middle of March, when S. and S.W. winds nearly ceased 
and a high mean atmospheric pressure ruled, with re- 
peated cyclonic disturbances passing to the southward of 
Stykkisholm, and involving Iceland in a succession of 
violent north-easterly storms of wind, which broke up the ^ 
Arctic ice to the north, drove it southward, and stranded ' 
it on the north and east shores of the island. In these 
circumstances the weather became unusually inclement 
and unseasonable, and Mr. Thorlacius reports that ho 
equally severe and disastrouit spring has occurred there 
within the memory of any one living. About Easter all 
the food for horses, sheep, and cattle had been used up, 
and these animals died in great numbei's. In his parlsn 
alone, 62 horses, I7cx> sheep and swine, and 7 cows 
perished, causing a direct loss of 1220/., and the popula- 
tion has been brought fltce to face with a serious famine* 
Though the Government is taking every measure iti its 
power to mitigate the calamity, the prosper is most 
gloomy. Besides this, all, or nearly all, of the lambs 
nave died, and owing to the great cold and want of raim ; 

5 ass has scarcely yet b^un to grow, the sea^ice atiu 
uly 1) surrounds the entire north and east of tbO • 

in immense masses, and no ship can get tbroufi^it:^ 
any of the harbours of these coasts. On the north coast 
the ice drove ashore about toge whales, Of v^h 
the Smallest is said to be forty^nve mt in lengthi which 
proved an unexpected relief to the poor peasantiy^ SM^ ; 
even to the proprietors of the coast dutrkts. , 
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tHB COLOURS OF FLOWERS^ AS ILLUS- 
TRATED BY THE BRITISH FLORA^ 

II , — Further Examples of the General Lmo 

rjXiOWERS in which the carpels have arrai^ed them- 
selves in a circle around a common axis, like the 
GeretHiace<p and Malvaceee^ thereby show themselves to 
be more highly modi6ed than flowers in which all the 
carpels are quite separate and scattered, like the simpler 
Rosacea and Ranunculacea, Still more do families such 
as the Caryophyllacea^ in which all the five primitive 
carpels have completely coalesced into a single one-celled 
ovary. Accordingly, it is not remarkable that the pinks 
should never be yellow. On the other hand, this family 
has no very specialised members, like larkspur and 
monkshood, and therefore, it very rarelv produces bluish 
or purplish flowers. Pinks, in fact, do not display so 
wide a range in either direction as Ranunculacea. They 
begin as high up as white, and hardly get any higher than 
red or carnation. Of their two sub-families, the Alsinea 
have the sepals free, the blossoms widely expanded, and 
no special adaptations for insect fertilisation. They in- 
clude all the small undeveloped field species, such as the 
chickweeds {S tell aria media^ Arenaria irinervis^ Ceras- 
Hum viilgaium^ &c.), stitchw’orts {SiellaHa /tolosUa, See.), 
and cornspurries {Sperj^u/a arvensis), which have open 
flowers of a very primitive character ; and almost all of them 
are white (Fig, 12). These are fertilised by miscellaneous 
small flies. The Silcnecc, on the other hand, including 
the campions and true pinks, have a tubular calyx, formed 
by the coalescence of the five sepals ; and the expanded 
petals arc raised on long claws, which makes their honey, 
.inclosed in the tube, accessible only to the higher insects. 
Most of them also display special adaptations for a better 
.class of insect fertilisation in the way of fringes or crowns 
on the petals. These more profoundly modified kinds 
are generally pink or red. For example, in the most 
advanced British genus, Diant hus, which has usually 
viindyked edges to the petals, our four English species 
are all brightly coloured; D. armena, the Deptford pink, 
being red with dark spots, D. prolifer purplish red, D. 
deltoides, the maiden pink, rosy spotted with white, and 
D. ccBsins, the Cheddar pink, bright rose-coloured (Fig, 
13 )' 

It is much the same with the allied Lychnis. Our 
own beautiful purple English corn-cockle (A, githago), is 
a highly developed campion, so specialised that only 
butterflies can reach its honey with their long tongue?, as 
the nectaries are situated at the bottom of the tube. Two 
other species of campion, however, show us interestingly 
the way in which variations of colour may occur in a 
retrograde direction even among highly evolved forms. 
One of them, the day lychnis {L. diurna), has red, scent- 
,Iess flowers, opening in the morning, and it is chiefly 
fertilised by; diurnal butterflies. But its descendant, the 
night lychnis {L.V€spertind), has taken to fertilisation by 
means .of moths ; and as moths can only see white flowers 
it has become white, and has acquired a faint perfume as 
an extra attraction (Fig. 14). Still, the change has not 
yet become fully organised in the species, for one may 
often find a night lychnis at the present time which is 
onty pale pink, instead of being pure white. 

The Crticifera are a family which display a good deal 
of variety in colouration. The most primitive and simple 
forms have yellow flowers, as in the case of the cabbage 
wnus including charlock, mustard, and turnip ; 

the rockets {Barbana and Si^mbrium) ; and the gold- 
Of«|ileasure {Cametine^ saHva\ Most of these iet dry-field 
smdsi and they have open Uttle#develope4 blossmns. In 
ihe genus Hasturtium 1 st watercress we ^ye four species, 
three of which are yellow, while , one is white. In treacle- 
the yellow is very pak^ and the 
pcftats often be^me almost whitei Just above these 


earliest forms come the common smalt white crucifers 
like Cardamine hirsuta, Cocklearia ojficinaHs, and Cap- 
sella bursa-pastoris. Many of these are little if at all 
superior in organisation to the yellow species, and some 
of them (as we shall see hereafter) are evidently degenerate 
weeds of cultivation. But such flowers as Alyssum nuirU 
Hmum, with its sweet scent, its abundant honey, its re- 
duced number of seeds, and its conspicuous, spreading 
milk-white petals, are certainly more developed than 
small yellow species like Alyssum calydnum. Even 
more remarkably is this the case in the genus Iheris or 
candytuft, which has become slightly irregular, by the 
two adjoining exterior petals growing larger than the 
interior ones. Accordingly, they are usually white, like 
our British species, I, amara; while some of the larger 
exotic species are a pretty pink in hue. The genus Car- 
damine supplies us with like instances. Here the smaller 
species have white flowers, and so has the large C. amara. 
But in C. praiensis, the cuckoo-flower, they are usually 
tinged with a pinkish purple, which often fades deep 
mauve ; and in some showy exotic species the flowers are 
a rich pink. So with our small English kinds 

are white ; A. petnsa, with larger petals, is often slightly 
purplish, and some handsome exotics are a vivid purple. 
In Hesperis we get a further degree of modification in 
that the petals are raised on rather long claws ; and the 
flowers (represented in England by If. matronalis, the 
dame’s-violet) are a fine purple, and possess a powerful 
perfume. Closely allied is the Virginia stock of our 
gardens {Malcolmid), which varies from pale pink to 
mauve. Hut the highest of all our crucifers are contained 
in the genera Mattkiola and Cheiranthus, which have 
large spreading petals on long erect claws, besides often 
being sweet scented. The common stock incana) is 
purple, reddish, or even violet ; our other British species, 
M. sinnaia, is pale lilac ; and no member of the genus is 
ever yellow. The wall- flower {Cheiranthus cheirf) is rich 
orange or red, sometimes yellow : its colour, however, 
differs widely from the primitive yellow of the charlocks 
or buttercups ; and it will receive further attention here- 
after. 

So much by way of illustration of the families with 
usually regular polypetalous flowers and free superior 
ovaries. We may next pass on to the families of poly- 
petalous flowers with usually irregular corollas, which 
represent of course a higher stage of development in 
adaptation to insect visits. Of these, two good illustrative 
cases are included in the British flora. They are the 
Polygalaccai and the Violacece. 

Poly gala vulgaris, or milkwort, our only British repre- 
sentative of the first named family, is an extremely irre- 
gular flower, very minutely and remarkably modified for 
specisd insect fertilisation. It is usually a bright blue in 
colour, but it often reverts to pink, and not infrequently 
even to white. 

The Violacece or violets are a whole family of bilateral 
flowers, highly adapted to fertilisation by insects ; and as 
a rule they are a deep blue in colour. This is the case 
with four of our British species, Viola odorata, V. canina, 
V. hirta, and V. palustfis. Here too, however, white 
varieties easily arise by reversion ; while one member of 
the group, the conwon pansy, V tricolor, is perhaps the 
most variable flower in all nature. This case, again, will 
receive further attention when we come to consider the 
subject of variegation and of reversion or retrogression. 

When we pass on to the Corolliflorce, in which the 
originally separate petals have coalesced into a single 
united tube, we meet with much more striking results. 
Here, where the very shape at once betokens high inodi- 
fication, yellow ia a comparatively rare colour (especially 
as % ground-tone* though it often comes out in spots or 
patc&s), while purffle and blue* so rare elsewhcre4 become 
almost the role. 

The family of C^mPannhuece forms an excellent ex* 
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ample. Its flowers are usually blue or white, and the 
greater number of them, like the harebell {Camfianuia 
rotundjfolia) and the Canterbury bell (C me<iin)y are deep 
blue (Fig* <5). We have nine British species of the genus, 
varying from pale sky-blue to ultramarine and purplish 
cobalt, with an occasional relapse to white. Rampion and 
sbeep^s bit, also blue, are clustered heads of similar 
blossoms. The little blue lobelia of our borders, which is 
bilateral as well as tubular, belongs to a closely-related 
tribe. One of our British species, Lobelia Dortmannay 



Fig. i>.— Lejiner Stifehwort, white : typo of .simple open Alunew. 

is sky-blue; the other, ureifs, is a dingy purple. Not 
far from them are the IJipsaceu^ including the lilac sca- 
bious, the blue devil’s bit, and the mauve teasel. Amongst 
all these very highly-evolved groups blue distinctly forms 
the prevalent colour. 

In the great family of the Ericaceae or heaths, which is 
highly adapted to insect fertilisation, more particularly 
by bees, purple and rose are the prevailing tints, so much 
so that, as we all have noticed a hundred times over, they 
often colour whole tracts of hillside together. The bell- 
shaped blossoms mark at once the position of the heaths 


Fig. 13.— Piunthus, red »potte<l with darker tints; type uf Siltmeie with 
tubular calyx. 

with reference to insects; and the order, according to 
Mr. Bentham, supplies us with more ornamental plants 
than any other in the whole world. Among our Bridsh 
species, in the less developed forms, like Vacctnium^ 
ArbuiuSy and Andromeday the flowers are usually whitCf 
flcah-coloured, pinkish, or reddish. The highly developed 
Ericm, oa,the other hand, arc mostly purpjp or deep red. 
E. vulgaris has the calyx as well as the corolla coloured 
with a mauve variety of pink. Memiesia cmru/ea is a 
deep purplish blue. Manotrapa alone, a very degirtded 


leafless saprophyte Torm, has greenish yellow or pafla 
brown free petals. 

The Boraginaceer are another very advanced family of 
Corolltflorcty and they are blue almost without exception. 
They have usually highly-modified flowery with a tube 
below and spreading lobes above ; in addition to v^ich 
most of the species possess remaikabk and strongly- 



Kic., 14.— 'Nijitht Lychnis white ; adapted to fertilisation by moths. 

developed appendages to the corolla, in the way of teeth, 
crowns, hairs, scales, parapets or valves. CJf the common 
British species alone, the forget-me-nots {Myosotis) are 
clear sky-blue with a yellow eye; the viper's bugloss 
(Echium vulgare) is at first reddish-purple, and afterwards 
a deep blue ; the lungwort {Pulmonaria officinalis) is also 
dark blue ; and so are the two alkanets {Anchusa)y the 



true bugloss (Lycopsis)y the madwort iAsperpgo)y and the 
familiar borage {Bomho offidmlis) ; though all of them 
by reversion occasionsSy produce j^ple or white flowery 
ifounds-toDgue {Cynogl^sum is purple-red^ahil 

most of the other species Very GetwOen purpk and oluO); 
indeed, throughout the family most flowers arc red first 
and blue as they mature.^ Of these, borage at least is, 
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hab&tjSHiUy, fertiUsed by bees, and the same is partially 
true of many of the other species. All of them are adapted 
to a high class of insect visitors. 

Other &milies of regular Corolliflotm must be glanced 
at mpre briefly. Among the GMiianacecp, ihe less ad- 



Fla. x6.<^Sccttoti of Daisy; inner ftoreU yellow; ray fljirets white, tipped 
with jliinlc, 

advanced types, like the simple Chlora perfoliata and 
Limnanthemum nymphaoides^ are yellow, perhaps by 
reversion ; but Menyanihes tnfoliata^ a slightly more de- 
veloped ally of Limnanthemum^ has white blossoms, 
tinged outside with red ; Etyihrcra cenfauHumy with a 
divided calyx and the cells of the ovary imperfectly 



Fig. 17.— Flower of Saee, bnght blue, visited by bee. 

united, is pink ; and the true gentians, Gentian a verna^ 
G. campestris^ G. nivalis^ &c., with a tubular calyx, long 
throat, and sometimes fringed hairs to the tube, are bright 
blue. ^ In Apocynacea^ we have the highly developed 
periwinkles, Vinca major and K. minors normally blue, 
though pink and white varieties or species are also culti- 



Fro. yeUow: simplitet type of Illy. 

vated. In Flnmba^nm we have the bluish purple sea- 
Uv^nder JJnkniMm) and the pink; thrift {Armtria 

Other fntnilies with special pecuHaritits will 
teefifye notice later on* 

It io necessary, however^ here briefly to refer to the 


great family of Composite ^ some of whose peculiarities 
can only properly be considered when we come to inquire 
into the phenomena of relapse and retrogression. Never- 
theless, even at the present stage they afford some excel- 
lent evidence. In certain ways they may be regarded as 
the very highest race of flowering plants. Not only are 
their petals united into a tubular corolla, but their 
blossoms are compounded into large groups of a very 
attractive sort. Each flower-head consists of a number 
of small florets, crowded so as to resemble a single 



Fig. 19. — Fmillary, purple, spotted with white (ind red; developed type of 
lily. 

blossom. So far as our present purpose is concerned, they 
fall naturally into three groups— Jussieu’s old-fashioned 
sub-orders of Ligulata*^ Cynaroideay and CorymbifercPy 
which arc quite sufficient for all ordinary objects of 
botanical study. 

We can only examine the last-named tribe at present, 
whose central florets, as a rule, are bright golden ; a fact 
which shows pretty certainly that they are descended 
from a common ancestor who was also yellow. Moreover, 
these yellow florets are bell shaped. But the outer florets 
are generally sterile ; and instead of being bell-shaped. 



Fig. ao, —Spotted Orchid, purolo with whit® patchtts: typ; of highly deve- 
loped bilateral monocotyledons. 

they form a long ray ; while their corolla is at the same 
time much larger than that of the central blossoms. In 
short, they are sterilised members of the compound 
flower-head, specially set apart for the work of display \ 
and thus they stand to the entire flower-head in the same 
relation as petals do to the simple original flower. Just 
as the petal is a specialised and sterilised stamen told off 
to do duty as an alluter of insects for the benefit of the 
whole flower, $0 the ray-floret is a specialised and ateril* 
4se4 blossom told off to do the self-same duty for the 
beneflt of the contposite flower-head. 
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Now, the earliest ray-florets would naturally bright 
yeUow, like the tubular blossoms of the central disk from 
which they sprang. And to this day the ray-florets of 
the simplest corymbiferous types, such as the com-marl- 
goid {chrysanthemum segetum)^ the sun-flower (Heliantkus 
mnuus)^ and the ragwort {Senecio jacob^a)y are yellow, 
like the central flowers. In the camomile, however, the 
ox-eye daisy, and the may- weed {Anthemis cotula^ Chrys- 
anthemum leucanthemumy &c.), the rays have become 
white ; and this, I think, fairly establishes the fact that 
white is a higher development of colour than yellow ; for 
the change must surely have been made in order to attract 
special insects. In the true daisy, again {Beilis perennis\ 
the white rays become tipped with pink, which sometimes 
rises almost to rose-colour (Fig. 1 6) ; and this stage is exactly 
analogous to that of apple-blossom, which similarly halts 
on the way from white petals to red. In our own asters 
{A, tripoliunty &c.) and the Michaelmas daisies of Ame- 
rica, we get a further advance to purple, lilac, and mauve, 
while both in these and in the chrysanthemums, true 
shades of blue not infrequently appear. The Cinerarias 
of our gardeners are similar forms of highly- developed 
groundsels from the Mcditeiranean and the Canary 
islands. 

Tubular flowers with an irregular corolla are obviously 
higher in their mode of adaptation to insect visits than 
tubular flowers of the ordinary symmetrical type. 
Amongst them, the first place must be assigned to the 
Labiates. Not only are they deeply tubular, but they are 
very bilateral and irregular indeed, displaying more modi- 
fication of form than almost any other flowers except the 
orchids. They mostly secrete abundant honey, and often 
possess highly aromatic perfumes. Almost all of them 
are purple or blue. Among the best known English species 
arc thyme, mint, marjoram, sage (Fig. 17), and basil, which 
it need hardly he said are great favourites with bees. 
Ground-ivy {Nepeta gleehoma) is bright blue ; catmint 
{Nepeta cataria)t pale blue ; Prunetlay violet- purple ; and 
common bugle {Ajuga reptans)y blue or flesh colour. 
Many of the others are purple or purplish. It must be 
added that in this family the flowers are very liable to 
vary within the limit of the same species ; and red, white, 
or purple specimens are not uncommon in many of the , 
normally blue kinds. 

The Scrophularineosy and other allied irregular tubular | 
families are mostly spotted, and so belong to a later stage 
of our inquiry ; but even amongst this group, the Veronica 
genus has almost always pure blue flowers ; foxglove j 
[Digitalis purpurea) is purple ; and many of the Broom- 
rapes {Orobanchacecp) are more or less bluish. Blue and 
lilac also appear abundantly in spots or stripes in many 
species of Linari^y in Euphrasiay and in other genera. 

We have given so much consideration to the Dicoty- 
ledons that the relatively simple and homogeneous Mono- 
cotyledons need not detain us long. Their coloration is 
as a whole both less complicated and less instructive. 

The Alismacece answer very closely to the Ranun- 
culacecPy as being in all probability the earliest surviving 
type of entomopnilous Monocotyledons. Their arrange- 
ment is of course trinary, but they have similarly separate 
carpels, often numerous, surrounded by one, two, three, 
or many rows of stamens, and then by one row of three 
petals and one row of three sepals. All our English 
species, however, are white or rosy, instead of yellow. 
4s they arc marsh plants, they seem to have reached 
or passed the stage of Ranunculus aquatilis. One species, 
AasmapiantagOy the water-plantain, however, still retains 
a yelldw claw to the petals, though the limb is white or 
pale pink. So also does Damasonium stellatum. These 
two interesting plants present a remarkable analogy to 
the water-crowfoot. 

Among mopocotyledonous families with a united ovaty, 
the Liltacice are probably the most primitive. Their 
ilmpl^t type in England is Ge^ea lutea (Fig. tg), a yellow 


lily looking extremely like a bunch of Ranunculus Ficana. 
In Lkydia serotina, a cIosClv allied but more developed 
form, the petals are white, with a yellow base, and tlwee 
reddish lines. The wild tulip is likewise yellow. Allium 
ursinumy a somewhat higher type, is pure white. The fritil- 
lary {Fritillaria Mtleagrisy Fig, 19^ a large, handsome, 
bell-shaped flower, with separate petals converging into a 
campanulate form, and with a nectariferous cavity at 
their base, is purple or red, checquered with lurid marled i 
but it often reverts to white, or even to a faint yellow. 
In Scillay however, including our common wild hyacinth 
{S» nutans)y the deep tubular flowers, composed of 
perianth pieces with long claws, are usually blue, rarely 
pink or white ; while in Hyacinthus and Muscari, which 
have a united bell-shaped or globular blossom, formed by 
the coalescence of the sepals and petals, dark-blue and 
ultramarine are the prevalent tones. Meadow sal&on 
{Colchicum autumHal€)y which has also a united tube and 
very deep underground ovary, is a fine reddish purple ; 
its stamens secrete honey. 

The Iridfiv and Amaryllidece are more advanced than 
the lilies, in that they possess inferior ovaries — in other 
words, their perianth tube has coalesced with the walls 
of the inclosed carpels. In many cases, especially in the 
more highly-developed species, their flowers are red, blue, 
or purple. Trichonema Bulbocodium is purplish-bliie, 
with a yellow centre. Our two native crocuses (C %>ertms 
and C. nudiflorus) are also purple. * Sisyrinchium Bermu- 
dianum is a delicate blue. Gladiolus communis is brilliant 
crimson. Iris /(Mtidissima is violet. Our own Araaryllids 
are white or primrose, but brilliant reds and purples, as 
well as highly-developed spotted types, are common 
amongst the cultivated exotics, 

The Orchidacece stand at the head of the enlomophilous 
Monocotyledons by virtue of their inferior ovary, their 
irregular flowers, and their extraordinary adaptations to 
insect fertilisation. Purples are the prevailing ground- 
tones (Fig. 20) ; but in the commonness of variegation 
and of specialised lines or spots of colour, the Orchids 
answer closely to the Scrophularinea among Dicotyle- 
dons, and may therefore best be considered in a succeeding 
section. Grant Allen 

{To be continued.) 


ASTRONOMICAL OBSER VA TORIES ^ 

A MONO the contributions of public and private munifi- 
cence to the advance of knowledge, none are more 
worthy of praise than those which have been devoted to 
astronomy. Among all the sciences, this is the one which 
is most completely dependent upon such contributions, 
because it has the least immediate application to the wel- 
fare of the individual. Happily, it is also the science of 
which the results are best adapted to strike the mind, and 
it has thus kept a position in public estimation which it 
could hardly have gained if it had depended for success 
solely upon its application to the practical problems of 
life. That the means which have been devoted to its 
prosecution have not always been expended in a manner 
which we now see would have been the best, is to be ex- 
pected from the very nature of the case. Indeed, a large 
portion of the labour spent in any kind of scientific re- 
search is, in a certain sense, wasted, because the very 
knowledge which shows us how we might have done better 
has been gained through' a long series of fruitless trials. 
But it is due both to ourselves and the patrons of astro- 
nomy that as soon as any loiowledge bearing upon the 
question of the past applicatlon'^of money to the advance 
of science is obtained, use should be made of it to point 
out the mistakes of the past and the lessons for the future. 
It is now patent to all who bare made a wide'study of the 
subject that large amounts haye been either wasted or 
applied in ways not the moat edeetive ip the erection and 
^ FromiAi* \ 
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dutfit of astronomical observatories. Since Tycho Brah^ 
built his establishment at Uraniburg^ astronomical 
research has been associated in the public mind with lofty 
observatories and great telescopes. Whenever a monarch 
has desired to associate his name with sciencei he has de- 
iijgned an observatory proportional to the magnitude of 
hi$ ambit ion^ fitted it out with instruments on a corre* 
sponding scale^ and then rested in serene satisfaction. 
If we measure greatness by cubic yards, then Peter the 
Great and " Le Grand Monar^ue ” were the founders of 
two of the greatest observatories ever built. That of St. 
Petersburg was completed in 1725, the year of Peter^s 
death, and was an edifice of two hundred and twenty-five 
feet front, with central towers one hundred and forty feet 
high. It bad three tiers of galleries on the outside for 
observation, and was supplied with nearly every instru- 
ment known to the astronomers of the time, without refer- 
ence to the practicability of finding observers to use them. 
It was nearly destroyed by fire in 1747, but was partially 
rebuilt, and now forms part of the building occupied- by 
the Imperial Academy of Sciences. The Paris Observa- 
tory, built half a century earlier^ still stands, its massive 
walls and arched ceilings reminding one rather of a fortress 
than of an astronomical institution. 

Notwithstanding the magnificence of these structures, 
they have had little essential connection with the progress 
of astronomy. It is true that the work done at both 
csUblishments takes a prominent place in the history of 
science, but most of it could have been done equally well 
under wooden sheds erected for the protection of the 
instruments from the weather. In recent times, the St. 
Petersburg Observatory has been found so unsuitable for 
its purpose that no observation of real value can be made, 
and its existence has been nearly forgotten. The great 
building at Paris, though associated with a series of 
astronomical researches second to none in the world, has 
really served scarcely any other purpose than those of a 
physical laboratory, store-house, and offices. The more 
important observations have always been made in the 
surrounding garden, or in inexpensive wings or other 
structures erected for the purpose. 

With these establishments it will be instructive to com- 
pare the Greenwich Observatory. The latter has never 
won the title of great. It was originally established on 
the most modest scale, for the special purpose of making 
such observations as would conduce to the determination 
of the longitude at sea. Although it has now entered 
uppn its third century, no attempt has ever been made to 
reconstruct it on a grand scale. Whenever any part of it 
was found insufficient for its purpose, new rooms were 
built for the special object in view, and thus it has been 
growing from the beginning by a process as natural and 
simple as that of the growth of a tree. Even now, the 
money value of its structure is less than that of several 
other public observatories, although it eclipses them all in 
the results of its work. Haeckel lays it down as a general 
law of research that the amount of original investigation 
actually prosecuted by a scientific institution is inversely 
proportional to its magnitude. Although this may be re- 
garded as a humorous exaggeration, it teaches what the 
histofy of science shows to be a valuable lesson. 

A glance at the number and work of the' astronomical 
observatories of the present time will show how great a 
waste of means has been suffered in their erection and 
man^ement. The last volume of the A men fan Ephe^ 
miris contains a list of nearly ijo observatories, sup- 
po^d to be, or to have recently Iwsen, in a state of “ astro- 
nomkal activity.” The ntunber omitted because they 
have lain inactive it is impossible to estimate } but it b 
tM». unJiibely that, in this country at Imt, they are as 
stumerotts as those retained. It is safie to say that nearly 
of considemble value which has been done by 
these could have been bettet done by 

t^bpr diree weHiOrganised observatories in each of the 


principal civilised countries. Indeed, if we leave out of 
account local benefits, such as the distribution of time, the 
instruction of students, and the entertainment of the 
public, it will be found that nearly all the astronomical 
researches of really permanent value have been made ^ 
a very small number of these institutions. The most 
useful branch of astronomy has hitherto been that which, 
treating of the positions and motions of the heavenly 
bodies, is practically applied to the determination of geo- 
graphical positions on land and at sea. The Greenwich 
Observatory has, during the past century, been so far the 
largest contributor in this direction as to give rise to the 
remark that, if this branch of astronomy were entirely 
lost, it could be reconstructed from the Greenwich obser- 
vations alone. During the past twenty years the four 
observatories at Greenwich, Pulkowa, Paris, and Wash- 
ington have been so far the largest contributors to what 
we may call geometrical astronomy that, in this particular 
direction, the work of the hundred others, in the northern 
hemisphere at least, can be regarded only as subsidiary. 

This remark, it will be understood, applies only to that 
special branch of astronomy which treats of the positions 
and motions of the heavenly bodies. The other great 
branch of the science treats of the aspect and physical 
constitution of these bodies. It dates from the invention 
of the telescope, because, without this instrument and its 
accessories, no detailed study of the heavenly bodies is 
possible. The field open to the telescope has, during the 
last twenty years, been immensely widened by the intro- 
duction of the spectroscope, the ultimate results of which 
it is scarcely possible to appreciate. Photography has re- 
cently been introduced as an accessory to both instru- 
ments ; but this is not so much an independent instrument 
of research as a means of recording the results of the 
spectroscope and telescope. To this branch of the sci- 
ence a great number of observatories, public and private, 
have duly contributed, but, as we shall presently see, the 
ratio of results to means is far less than it would have 
been had their work all been done on a well-organised 
system. 

Nearly all great public observatories have hitherto 
been constructed for the purpose of pursuing the first 
branch of the science— that which concerns itself, so to 
speak, w'ith the geometry of the heavens. This was 
naturally the practice before the spectroscope opened up 
so new and rich a field. Even now there is one sound 
reason for adhering to this practice,— namely, that physical 
investigations, however made, must be the work of indi- 
viduals rather than of establishments. There is no need 
of a great and expensive institution for the prosecution of 
spectroscopic observations. The man of genius with im- 
perfect instruments will outdo the man of routine in the 
greatest building, with the most perfect appliances that 
wealth can supply. The combination of qualities which 
insures success in such endeavours is so rare that it is 
never safe to count upon securing it. Hence, even now, 
a great observatory for the prosecution of physical research 
whould be a somewhat hazardous experiment, unless the 
work it was to do were well mapped out beforehand. 

Considering the great mass of observatories devoted to 
geometrical astronomy, the first thing to strike the pro- 
fessional student of their work is their want of means for 
a really useful and long^ontinued activity ; and this not- 
withstanding that their instrumental equipment may be 
all that could be required, The reason is mat their foun- 
ders have not sufiGknently taken into account the fact that 
the support of astronomers and the publication of obser- 
vations is necestary* to the usefulness of such an establish- 
ment, and requires a much larger endowment than the 
mere outfit of the building. Let us take, for instance, 
that omnipresent and most useful instrument, the meridiati 
cii^. Iiour or five of these instruments, of modei^ 
size, located in good climates, properly manned uhfW 
superintendence, working m co-operation with each 
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othftr, would do everything necessary for the department 
of research to which they are applicable^ and a great deal 
more than is to be expected from all the meridian circles 
of the world, under the conditions in which they are 
actually placed. They could, within the first five years, 
make several independent determinations of the funda^ 
mental data of astronomy, including the positions and 
motions of several hundred of the brighter fixed stars. 
In five years more they could extend their activity so as 
to fix the position of every star in the heavens visible to 
the naked eye ; and, during the ten years following, could 
prepare such a catalogue of telescopic stars as there is no 
prospect of our seeing during the next half-century. 

There are probably not less than twenty meridian circles 
in this country alone, most of them antiquated, it is true, 
so far as average size and cost are concerned, amply 
sufficient for the work in cjuestion. How many there may 
be in other countries it is impossible to estimate, but 
probably fifty or upward, and the number is everywhere 
constantly increasing. Should we seek out what they are 
doing, we should probably find half of them rusting in 
idleness upon their pivots. With others some industrious 
professor or student would be found making, unaided, a 
series of observations to be left among Uie records of the 
establishment, or immured in the pages of the Astrono- 
mische Nachrichien^ with small chance in either case of 
ever being used. We may be sure that the solitary ob- 
server will soon find something else to do, and leave the 
instrument once more in idleness. Others we should find 
employed in the occasional instruction of students, a 
costly instrument being used where a rough and cheap 
one, which the student could take to pieces and investi- 
gate at pleasure, would answer a far better purpose. Yet 
others we should find used in distributing lime to the 
neighbouring cities or states, or regulating chronometers 
for the shipping of a port. 1 dare not guess how many 
we should find engaged in work really requiring an 
instrument of the finest class, and gaining results which 
arc to contribute to the astronomy of the future, but in 
our own country there would hardly be more than three. 

The general cause of this state of things lies upon the 
surface. It is as true in astronomy iis in any other 
department of human affairs that the best results can be 
attained only by a careful adaptation of means to ends. 
Failures have arisen, not from the intervention of any 
active opposing agency, but because observatories have 
been founded without a clear conception of the object to 
be attained, and therefore without the best adaptation of 
means to ends. 7'o b.iild an observatory before knowing 
what it is going to do is much like designing a machine- 
shop and putting in a large collection of improved tools 
and machinery before concluding what the shop is to 
make, and what are the conditions of the market open to 
its products. Some hints on the considerations which 
should come into play in the erection of any new observa- 
tory may not be out of place, as pointing out the remedy 
for the evils we have described. 

Heretofore the practice has usually been first to decide 
upon the observatory, and to plan the building ; next to 
provide instruments ; and lastly, to select an astronotner, 
and with his advice, to decide what direction the activi- 
ties of the establishment should take. This order of pro- 
ceeding should be reversed. The first thing to be done 
is to decide what the observatory shall be built to do. 
The future astronomer would, of course, have a control- 
ling voice in this decision, and should, therefore, be 
selected in advance. One thing which it is especially 
important to decide is to which of the two great divisions 
of astronomical research attention shall principally be 
directed. If the prosecution of geometrical astronomy 
is kept in view, the conditions of advance in that depart- 
ment of the science must be kept in mind* The public is 
too apt to associate astronomy with looking through a 
teJescope. That some of the greatest astronomers of 


modern times, such as Kepler, Newton, Hansen, Laplace 
and Leverrier scarcely ever looked through a telescope as 
astronomers, is not generally understood. For two thou- 
sand years astronomy has furnished the great geometers 
of the world with many of their profoundest problems, 
and thus has advanced hand in hand with mathematics. 
It borrows its fundamental data from observation, but the . 
elaboration and development of its results taxes the 
powers of the mathematical investigator. The work of 
making the necessary observations U so much easier than 
that of developing the mathematical theories to which 
they give rise, that the latter is comparatively neglected 
alongside the former. It is lamentable to see what a 
collection of pnusecl observations are found in the pages 
of scientific periodicals, to say nothing of those which 
have remained unpublished in the records of observatories. 
Under these circumstances it is not worth while to found 
any more observatories for the prosecution, of geometrical 
astronomy, except under special conditions. Among these 
conditions we may enumerate the following : — 

1 . The institution should have such an endowment as 
to secure the continuous services of two or three observers, 
and to publish at least the results of their observations in 
a condensed form. 

2 . The instruments should be of the finest class, but not 
necessarily of large size. This is not a difficult condition 
to fulfil, since such instruments are not very costly. One 
reason for observing it is that it is only within the last few 
years that the highest perfection has been attained in the 
construction of instruments of measurement. 

If these two conditions can be really fulfilled, it is very 
desirable to add a few more to the great number of 
meridian circles now in existence, for the simple reason 
that it is easy to exceed them in perfection. It is, how- 
ever, to be remarked that a good climate is a scientific 
pre-requisite for the success of an observatory of any 
kind. Tlie value of observations is 'decidedly lessened 
by the breaks in their continuity due to the intervention 
of clouds. It is therefore extremely desirable that, so 
far as possible, new observatories should hereafter be 
erected under sunny skies. 

If an observatory is to be devoted to physical research, 
a more modest outfit, both in the way of endowment and 
of instrumental means, may be sufficient to serve an ex- 
cellent purpose. Instead of being a great co-operative 
wo’-k, requiring the continuous labour of several persons, 
physical research may be divided up into sections almost 
as small as we please, each of which may be worked by 
an individual astronomer with any instrument suited to 
the purpose in view. To the success of such an observa- 
tory a clear sky is even more necessary than to one 
engaged in measurement. Whether a great telescope 
will be necessary, will depend principally upon what is to 
be done. The consideration which is really of the first 
importance is the astronomer. The man who is really 
wanted will do more with the most inexpensive instru- 
ments than another one with the most costly ones. As 
already remarked, physical research is mainly the work 
of the individual, and what we want is to secure the 
services of the ablest man and then supply him with 
such means of research as are necessary to the prol^ems 
he has in view. New questions are arising so frequently, 
and the field of physical research is now so wide, that it 
is impossible to lay down any general rules for a physical 
observatory, except that means should be furnished for 
supplying the investigator with any instrument be may 
want. 

A third class of observatories are thpae intended for 
instruction in astronomy. The requirements in this direc- 
tion arc so different from those necessary to research that 
it is impossible to combine the highest efficiency in 
directions with the uae of the same msfrqments. The 
number of observatories especially designed to pHxt 
instruction are very few in nuniher. The 
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necessary for tbe purpose are of the simplest kind; 
indctid, so far as mere training is concernea, the engi- 
neer's level, transit, and theodolite can be made to serve 
mo^t of the purposes of the astronomical student. What 
the lAtter really wants is that training of the ey® the 
mind which will enable him to understand the theories of 
instruments, the methods of eliminating the errors to 
which they are subject, and the mathematical principles 
involved in their application. In this, as in nearly every 
department of professional education, we may lay it down 
as a rule that the wants of u liberal and of a professional 
education are, so far as the foundation is concerned, 
identical. We arc too prone to lead the student into the 
minute details of a subject without that previous training 
in first broad principles which, though it may not imme- 
diately tell on his progress as a student, will be felt 
throughout his life to whatever field of work he may 
devote himself. Such a transit instrument as Hipparchus 
might have made — a wooden level mounted on an axis 
and supplied with slits to serve the purpose of sights — 
properly mounted in the meridian, could well be made to 
take the place of the transit instrument for purposes 
of [instruction. Scarcely any higher skill than that of a 
cabinet-maker would be required in its construction. The 
object at which the student should then aim would be, 
with the aid 0/ this instrument, to determine the error of 
his clock or watch within 11 few seconds. If he is really 
acquainted with the principles of the subject, and has his 
eyes properly trained, he will have no difficulty in soon 
learning to do this. Simon Nr.wcoMU 


AZOTES 

Titts following details regarding the sad accident by which 
Prof. Balfour lost his life have been received since Prof. Foster’ ^ 
article was written. It appears (from a letter from Mr. C. D, 
Cunningham to the Times) that on the I4tb ult. Mr. Balfour crossed 
the Col du Geant, and on descending on the Italian side the 
idea first occurred to him of attempting the Aiguille Blanche dc 
Peutcrct, or, as it is sometimes called, the Aiguille de la Belle 
Etoiie, a peak which is one of the buttresses of Mont Blanc, to 
the massi/ of which it is joined by an extremely steep snow arc/e. 
Mr. Cunningham’s guide, KmiJe Rey, had previously attempted 
the peak, and was able to give Mr, Balfour many details as to the 
probable line of as;cent. Having faded, however, to persuade Mr. 
Cunningham and the guide Key to aecooipany hioi, Mr. Balfour 
started from Courmayeur on Tuesday, tlie t8th, with the guide 
Johann Petrus, for Aiguille, accompanied by a porter to carry 
bUuikets and wood as far as their sleeping- place on the rocks. 
It was thought, the ascent being urw and difficult, he might be 
absent two nights, and return to Courmayeur on Thuisday. As 
he did not reappear, it was thought he must have crossed to 
Chamounix, or gone down to the Chalets de Visail/c for more 
provniions. On Friday Mr. Bertohni and Mr. Baker, at the 
hotel in Courjtiaycur, beemne seri*>usly alarmed, and finding the 
jsarty had not beeti heard of either at Chamounix or at the 
Chalets de VisaiUe, they sent out a search party, which, early on 
Sunday morning, on reaching the rocks between the Glacier de 
BrouilUrd and the Glacier dc Frcmy, found the liodies of Mr. 
Balfour and Petrus, both partly covered with Know, at the foot 
of the steep snow e^r^te. As there was little fresh snow about 
the^ 'Place, it was probably not an avalauche that caused their 
death. One may have slipped, and the other not had sufiS- 
citint strength to hold his companion. The proTlsions at the 
deefing-place having been untouched^ the nccideot must have 
taken ploQe on Wednesday, tbe 19th. But it i* not certain 
wWher (hey in descent or ascent. Mean* were taken on 
the .?5th to hhVc the remains brought to the hotel, 

Tittt throe miesions detignated for observation of the Venus 
troeott in PotitgdnU left on the aoth ult. in tike Messageries 


steamer from Bordeaux, for Buenos Ayres. The arrangement is 
as follows : — ^ (41* S.), M, Ferrotin, director of Nice 

Observatory, accompanied by Lieutenants Tessier and Delacroix, 
and M. Guenaire, photographer to the Observatory; C/tu 6 ue 
( 43 *“ S.), M. ilatt, hydrographic engineer, assisted by Lieut, 
Leygue and M. Mion, engineer; SaMia Cruz (50^ S.), Capt. 
Fleuriais, assisted by Lieutenants Le Ford and de Royer de Saint 
Julien, and M. Lebrun, naturalUt. Arrived at Monte Video, the 
first two missions will probably embark in the advice boat JLa 
B^urdonnais^ the third in the advice boat te Vclage. In the 
course of observations, detachments from the Volagt will try to 
ascend the Rio Santa-Cruz at least to (he point reached by 
Darwin in the Btagle expedition. The Chili mission, composed 
of Lieut, de Bernardi^re, assisted by Lieut. Barnaud and Ensign 
Favereau, embarked on the I5tli ult. in an English steamer going 
by the Straits of Magellan. 

Unoer the name of a ** North German Museiim for Natural 
Science ’* Dr. G. Haller and Cie have opened at Butbub, oji tbe 
island of Riigcn, a storehouse of natural objects and aids to 
teaching, whence schools, museums, and private Individuals may 
obtain specimens and collections represeniing all the three king- 
doms of nature. An institute for investigation of the Baltic 
forms pari of the scheme, and a few students have been enrolled, 
wc learn, for the current summer. Dr. Haller was formerly a 
privat-docent of zoology in Berne. With the aid of a well-known 
entomologist, collections of insects of all kinds (exotic included) 
are furmshetl ; also biological collections of caterpillars-, larva', 
pupai, parasites, &c. It is intended, later on, to supply coUec* 
tions of the insect pests of agriculture. The utensils of entomo- 
logists and other apparatus are also provided. Of European 
mammals, birds, reptiles, amphibia, fishes, &c,, many siieciraeni 
are kept, preserved in the usual way ; also preparations for the 
study of embryology and comparuiive anatomy, and for varied 
microscopical work. A variety of live animals for aquaria and 
terraria are j^rovided. The dry preparations of frogs and other 
animals obtained by a modificaLiun of Semper’s method have 
received special commendation, nLo the senes of embryos and 
(varosites. 

Free libraries do not increase in numlier so rapidly in En,rland 
as ill America, where they have now reached to 4000. Vet a 
pamphlet or circular issued by the Bureau of Education must lie 
of consideiable ^nterc^t U> any who are engaged in starting or 
working libraries. It points out the disadvantages of the 
arrangements of exisiiug library buildings, and gives a gener.d 
plan by which ihcy may be avoided. TJie chief Amt-ricaji 
Ubraricsjconsist of large lialls open from floor lo roof and sur- 
rounded by galleries five or mx one over another like a tlieatre. 
The autlior of this paper (Mr Boole of Chicago) objects to this 
general plan, on account of (i) the waste of this central stiace, 
or if this central space is used for reading, for its publicity and 
noisiness ; (2) the difficulty of getting any uniform temperature 
over the whole of such a building, for while the lower Jloors arc 
kepi at a mild warmth the upper floors become so intensely hot 
that not even an attendant can work there, and the biudinga 
perish from heat ; (3) the wasteful expenditure of the physical 
strength and time of attendants in going upstairs and round from 
one part of the library to another ; (4) the special convenience 
for catching fire where all cominuuicaie with one centre instead 
of being divided into fireproof comf>arlmcnta ; (5) the difficulty 
of enlarging such a circular building, as the principal Amedcan 
libraries already require enlarging; and (6) its great expense. 
In the plan which Mr. Boole suggejits ten rooms surround a 
square space equal to only two of the rooms. Each room should 
be about 1 6 feet high, thus easily Warmed uniformly. Bobks 
shtmld be classified, and in a few cases duplicate copies kept so 
that a student should find all the books on cite subject he wanted 
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in one room, and there ^ould be no journeying to diflUnt 
Ifalleries ; of course where a library U so small that all it 4 books 
can be stored in one room a great difficulty avoided. Each 
room being separate and all bebg buUt of fireproof material and 
only oommunioatii^ by a light iron gallery, which goes round 
the central area, they are both quiet and fireproof. In each 
room a row of reading tables will stand under the windows at 
one end, and the remaining space will be covered with double 
shelves, not more than 7i feet liigb, with passages 3 feet or 3^ 
feet wide between. Ko ladders will thus be required, and the 
high temperature will be avoided. Yet twenty-five volumes to 
every square foot of flooring can be stored in this way, and 
hence a room 40 feet X 40 feet will hold 40,000 volumes ; ten 
such rooms on a floor give 400,000 volumes, and five storeys 
high will hold 2,000,000. 

Mr. Clsment I.. Wragge has written to the Tima 
earnestly entreating all vi'^itors to Ben Nevis to co-operate with 
him and the Scottish Meteorological Society to prevent damage 
to the instruments on the mountain. The»c are, of cour.se, kept 
under lock and key, and till lately all has gone well wiili them. 
But on the morning of July 23 it was found that wanton mischief 
had been done to the intermediate station at the Red Burn 
Crossing, about 2700 feet above the sea. A hole had been 
made in the thermometer box, the louvre forced off, and the 
wet bulb thermometer forced from its screws, and broken. The 
compass points had also been removed. It seems difficult to 
account for such acts. Mr. Wragge's appeal to the British 
public will not, we trmt, be in vain. 

In connection with the forthcoming clcctro*technical exhi- 
bition in Munich, the Bavarian Kunstgewerbe-Verein has 
announced a prize competition for light-fittings (lustres, brackets, 
candelabra, &c.) suitable for the electric light. I’hc Edison 
illumination, to be maintained by about So hor.scq>ower, will lie 
no way inferior in extent to that in Paris j the restaurant-hall, 
with garden, library, and reading room, one or two slrcebi, 
and the theatre, wdll be lit with 800 Edison of various 

strength, from 8 to 100 candles, Mr. Edison’s plans for 
centrally lighting up a whole city quarter with 14,000 lamps 
of 170,000 total candle-power will be shown; the system 
is to be tried in New York. Schuckert, of Niirnberg, will, from 
the roof of the crystal palace, light up the Frauenthiirme wdth a 
reflector lamp of 10,000 candlc-powcr ; also the tcmporaiy theatre 
w’ith an upper light of 4000 candle-power ; he will aljso exhibit 
several transportable electric lights fw war purposes, railways, 
See. Special interest will attach to an effort to utilise the water- 
power of the Hirschau, about three miles from the palace ; the 
current will w^ork a lift or thrashing machine in the palace by 
day, and illuminate the garden and the Kbnigsplatz by night 
(11 lamp ^ of 1000 candle-power each). The copper wire will 
be 3 mm. thick. A provisional plan of the Exhibition is sup- 
plied with the Eleetrotahnischt ZHtsekri/t for July, 

The Council of Univeraify College, London, have accepted a 
fund raised in memory of Miss Ellen Watson, a former student. 
A Memorial Scholarship consisting of the income of the fund is 
open to students of either sex who display very marked merit in 
applied mathematics. 

, The Herald (N.V.) correspondent with the party in search of 
the lost crew of the JeanmUe has been impressed by the beauty 
of the teeth of natives of Northern Siberia. He saw old men of 
idxty and seventy with sets of teeth small and pearly white, 
poUshed and healthy. Decay and suffering are unknown. A 
{id^Biolan of Yakutsk attribute this to the habits and the kind 
of food eaten by the natives, and to a certain care taken by them 
from childhood upu Fiisti the^aatives do not touch sugar in any 
fonn^ for the simple reason that they cannot afibrd to buy it* 
Secondly, they are in the habit of drinking daily large quantities 




of fermented sour milk summer and winter, which ts fl}Urscbf:> 
butic, and is very beneficial in preserving the teeth. And lastly, 
they have the habit of cliewing a preparation of the resin of the 
fir tree, a piece of which, tasting like tar, they masticate after 
every meal, in order specially to clear the teeth and gums of 
panicles of food that may remain after meaL. The gum at 
resin is prepared and sold by all apothecaries in Siberia, and is 
much used by Russian ladles. 

The International Committee of the Red Cross Society of 
Geneva have recently offered a prize of 2000 francs for three 
studies (to be complementary of each other), on the art of im 
providing means of help for the wounded and sick ; the first to 
relate to the production of means of treatment, the second to 
means of transport, the third to the sudden providing of an 
ambulance or a field hospital. Papers to be sent in before 
April I, 18S3. 

MM. Hachette and Co. will publish in a few weeks the 
first volume of anew series— *‘Les Drames de la Science*’— 
entitled “ l.a Pose du Premier Cable ” ; the author is M. W. de 
Fonviellc. 

Signor Ricco’s report on latitudes of group-i of sun-spots 
in 1881, it appears that 258 groups or formations of spots and 
cavities were observed (82 presenting only cavities). The groups 
of the northern hemisphere :seemed to have longer duration ; 
more of them reappeared after one or more rotations. They 
were aUo richer in spots. The groups of latitudes under 15“ 
were always displaced towards the equator, those of laritudes 
over 15® towards the i)oles. The development of groups is more 
rapid than their disappearance. The distribution was ; — In the 
northern hemisphere, 132 groups in a zone of 22“ between -1-7“ 
and + 29“ with a maximum at +20'’ ; in the southern, 126 groups 
in a zone of 30'' (therefore broader) between -3* and -33”, 
maximum at - iS**, more pronounced than in the other hemi- 
sphere. The centres of the two bands of spots was at the same 
latitude, 18^, The band without spots or cavities, between the 
other, w'as about 10® in breadth, with centre at + 2®. In the 
northern hemisphere the greatest duration belonged to the groups 
in the lowest latitudes (generally the groups richest in spots and 
mo.st durable are at the latitudes of maxima). 

Fur determination of high temperatures at the Imperial 
Porcelain Manufactory in Berlin, pyroscopes of noble metal have 
been long used with the best success ; the materials Are pure 
silver and gold, silver alloys with io, 30, 40, 60, and 80 per 
cent, of gold, and gold-platina alloys with 5, lo, or 13 per cent, 
platina. Silver-platina alloys are objectionable, because at high 
temperatures the .silver is very volatile, so that the composition 
changes. Also alloys of gold with more than 1 5 per cent 
platina are not used, because they do not suddenly melt down ; 
but an alloy richer in gold separates out, while a skeletcm 
richer in platina remains, to melt at a higher temperature, For 
the measurement with alloys, balls of i to 2 gr. weight, between 
parchment paper, are hammered on the anvil to about the thick- 
ness of a penny-piece ; the pieces arc bent so that they can BUod 
upright, and placed in rows, arranged according to mclting-poiht 
in small cupels of clay, magnesia, or bonevash, in such a way 
that they can be seen froiq without, through a hole* For a new 
experiment they have merrfy to be flattened out again, ai^ pu^ 
into the same cupel. In this w ay temperatures from the 
beat of silver to nearly that of cast-steel can be detorttUned 
pretty exactly. 

We have received “ Fragments of the Coarser Anatomy dt 
Diunial Lepidoptera,” by Mr. Samuel H. Scudder, beini Eh 
account pf dissections of cateip^Rars End chiywlids of butter 
flies I it is issued partly with ^ irkw of easing attention to Hit 
need of work on a mbjtct wMeh b very ImpEKifebtly 
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patent. The ** Studies from the Biolo^al Laboratory" -of 
ftei Johns Hopkins University for June» contains original matter 
relating to the pub e wave In the coronary artery, the influence 
of digttaUne on the heart, polar action in nerves, temperature 
and reflex actions, &c. A reprinted memoir by Staff- Commander 
Tixzard, R.N,, and Mr, John Murray, on "Exploration of the 
Faroe Channel during the Summer of 1880 in Her Majesty's 
hired Ship Knight Errant,'^ with various subsidiary reports, has 
also reached u.«, and w^e hope soon to refer to its contents, 

“ThR Photographic Studios of Europe," by Mr. H, Baden 
Pritchard (London : Piper and Carter) gives copious informa- 
tion that the professional photographer will appreciate and 
find helpful, but has also much to interest the general reader. 
It is the outcome of a hou^e- to- house visitation of the principal 
studios in Europe, and a record, in colloquial style, of the prac- 
tice ob^e^ved. For convenient reference the information is 
tabulated in the introductory chapter, under nine headings (the 
reception-room, the studio, the dark room, &c.), and the tames 
of the photogi'apbers follow, in each case, with the page- 
number.o. Among matter of a special nature we uote accounts 
of photographing prisoners at M»llbank and Pcntonville, nnd ot 
the Prefecture of Police in Paris ; abn a popular account of Dr. 
Huggins’ photographs c f the .Stars. 

SittNOR Maudklin affirms that the violets V. syrtica^ V. 
U^icolor^ and V. arvensis contain from 0*083 to 0*144 percent, 
of salicylic acid. The other species contain none ; at least no 
appreciable quantity. The wild violet has much more than the 
tricolor. It is the action of salicylic acid that explains the ufc 
of the violet in pharmacy. 

Mr. W, B. CooT’EK has lately brought before the Franklin 
Institute a device for increasing the dynamic effect of the vibra 
tions of diaphragms. To one end of a wire or band he attaches 
a diaphragm or other pulsating body ; I he wire is pa^sc<l a half 
turn or several turns round a drum or pulley, v\hich is rotated 
towards the diaphragm. To the other end may be attached a 
lever having a point adapted to indentation of .sheet metal passed 
under it at uniform speed. With such an arrangement (called a 
^'phonodynamograph ”) Mr. Cooper has embossed brass of the 
thickness of writing paper by impact of the voice on a diaphragm 
like that of the phonograph. (The force of the pull Is augmented 
by force derived from friction on the surface of the fuUey). 
The principle is applicable to the telephone, both for increasing 
the intensity of the electric impulses transmitted, and augmenting 
their effects at the receiving statioii, and Mr. Cooiier shows how 
this may be advantogeoudy done. 

, The northernmost place in the world where rya and oats 
mature is at Kengis, in the Swedish province of Norrbotten, 49 
miles lo north of the Polar Circle, whereas .the northernmost 
Spot where corn U grown is at Muoniovara, 98 miles to north of 
the Circle, The rye yields, it is stated, 98 per cent., and the 
oats about 90. 

The additions to the Zoological Society’s Gardens during the 
jiast week include a Malbrouck Monkey (Cttcopitherns cyno^ 
iurut 6 > from West Africa, presented by Mi-s. Cumbcrieye ; a 
Rlog-necked Parrakcet {Paiaamis t^f-quatus) from India, pre- 
aanted by Mr, W, K, Stanley ; four Egyptian Ouarans {Psam- 
msauTHs tdfteus) from Egypt, a Horseshoe Snake {Z4mmis 
eleven — Snakes {^menis vmirima0iiatus)^ 
^OoeUated Sand Skink {Sgp$ acellaim)^ South European, pre- 
l^ted by Messra, Wylde Beyta and Co, ; a Greater Sulphur-< 
ncesmd Cockatoo {CtmiuA gaUrita) from Anstratit, deposited ; 
Spotted B^er Bird {CMhn^Mira from Sodth 

.» ‘White^biUed Pirrakeet 
a VfUow-hiIjied Sheatld^^ 

it jn^Cape Horn i a Sliag (PMadwr^x Kot& 
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European, a Cornbh Chough (Fregilus graculus)^ British, four 
Eyed Lizards {Lactrta 'ocellata)^ South European, purchased ; 
a Humboldt’s Lagothrix {Lagothrix l/umMiti) from Upper 
Amazon, received in exchange ; flve Undulated Grass Parrakeets 
{Mdopsittacus undu!atui)t a Geoffroy’s Dove [P^ristera gtaffrdi)^ 
bred in the Gardens. The following insects have emerged daring 
the past week in the Insect House; — Silk Moths : Telca pro* 
methta ; Butterflies : Famssa anthpa, Vanessa polychlcrus^ 
Vanessa rb, A/e/anagria ga/aihea, GonoepUryx rhamni^ Theda 
betuliVy Eubia blandina^ Hipparchia janira ; Moths : Deilepkila 
euphorbia ^ Bombyx casirensis^ Liparis monacka^ Liparis dispart 
Ckelonia caja. 


OUR ASTRONOMICAL COLUMN 

CoN'i'mENTAL Observatories.— The lost number of the 
Vierteljahrsschrift der Astrvnomischen Geseiischa/t contains re- 
ports of the proceedings of some tv enty of the observatories on 
the continent during the year i88i. At Berlin observations for 
the zone -f 20“ to 25*, were actively continued, upwards of 
10,000 being made in the year. The 9-inch refractor was em- 
ployed for comets and small planets, &c., the physical appear- 
ances of the comet iSSi 1X1. receiving special attention. With 
the DecUnograph 1200 small stars v^'c^c observed, making, up 
to the end of 1881, 12,329 stars, mostly from the eleventh to 
the thirteenth magnitudes, thus determined, in connection with 
the identification and observation of the small planets. At 
Bonn the southern "Durchmustening" furnished observation* 
of upwards of 14,000 stars, so that rapid progress is being made 
with this work under the direction of Prof. Schonfeld, At 
Brussels astronomical jdiysics, as well as meridian obnervatione, 
have been attended to j the meteors of the August ]x:riotl were 
extensively observed over Belgium ; Christiania was mainly occu- 
pied, under Dr. P'earnley, with the zone 65® - 70“, and the 
curious circumstance of the existence of four variable stars in this 
zone within a radius of 1® is recorded, the first in 2oh, 59m. 20F. 
+ 66® 8'*5, has been estimated by various observers from 5m, 
(Lalandc) to 9m, (Argelander), the second is in 2oh. 59m. 48a, 
+ 35'’9» tbe third in 2ih. 7m. 33m. -t- 67® 54' '4, and the 

fourUi in 2 111. iim. 493. 4- 66® o' *9, for 1855*0, Baron v. 
Engelhard t, at Dresden, has zealously observed the various 
comets of the year, and has made III observations of 19 minor 
planets, the principal instrument in the Baron’s observatory is 
an equatorial refractor by Howard Grubb, of Dublin, aperture 
06 mm. K new physical observatory has been erected at 
lereny, Hungary, by Eugen and Alexander von Gothard, the 
position of wnich is 12m. 49’ Ss. east of Berlin, with latitude 
47® 16' 37" ; the obscrvatoi7 is provided with a loj inch equa- 
tonally mounted reflector by Browning, of London, observations 
W’cre commenced in the second w eek of November, and chiefly 
consisted of the examination of stai'-spectra. At Keil an 8-in^ 
refractor by Steinheil has been received : meridian observation* 
here were largely devoted to circumpolar stars + 79® to 82®, but 
according to the present plan, the observations will be continued 
to the pole. Leipsic is now under the direction of Prof. H. Bfuns. 
At Lund the zone undertaken by the observatory was continued, 
more than 5200 stars being determined. From the 01 >servatory of 
Brera, Milan, Prof. Schiaparelli makes the welcome announcement 
that the late Baron Demboa ski had confided to him all his astronc- 
mical manuscripts with the condition^ that they vere to be 
utilised to the best advantage for the science. His measures of 
double stars, upwards of 20,000 in number, will be publUbed 
under the auspices Of the Accademia Beale dei Lincei ; they are 
to form four volumes, of which the first will contain the measures 
made by Dembowski at Naples with his Pldssl Dialyte in the 
years 1552-58 ; die second and third, the observations made at 
Galarate on stars of the Dorpat Catalogue, and the fourth, the 
measures of stars in W. Struve's appendix, the Pulkowa Cata- 
logue, and double stars discovered by other astronomers, more 
e^cially by the eminent American observer, Mr. Burnham. 
The first volume Is in oottrse of preparation. At Flousk Dr, 
Tedrzejewicz continues, in his private observatory, measures of 
double stars as his princiral work. The passa^s of the red 
spot on Jupiter, by &e middle of the disc, were micrometflcAlly 
determined from NovtmAwr 2S1 February 5, i88i, fronti 

174 rotadoAs, the period was found to be 9h. 55m. 34*41*. d: 
0*13*,, atthe Mnne time the jovioentric Utitudaof ^ dentre 
of m spot was found and its length in degrees ef the 
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parallel 26**4 * third and fourth comtts of 18S1 and Euckc’s 
comet were ^bo observed for position. 'I'he physical observa- 
loiy at Potsdam was in full activity, and in addition to the more 
st>ecial subjects of observation undertaken by (his important 
establishment, an extensive serlefi of observations of varialde 
stars was seenred in 1S81. From Stockholm Dr, Hugo Gylden 
notifies hU determination of the parallax of the star Bradley 
3077, or No. 240 in Argelander's Catalogue of 250 stars, form* 
ing part of the seventh volume of the Bonn observations : the 
resulting value U o''*283 ± o"'0468 ; this star has considerable 
proper motion. Prof. K. Wolf communicates, from Zurich, he 
monthly numbers of days with and without sun-spots, and the 
relative numbers : In the whole year’s observing- days, the sun 
w'as free from spots on five days, and exhibited spots on 297. 


A TOMIC A TTRA CTION 

'^HE theory of universal gravitation, as 1 understand it, asserts 
that the mutual attraction exerted by any two bodies, A and 
B, is dependent only on their respective masses and on the dis- 
tance b^ween them/lieing entirely uninfluenced by the presence 
of other bodies even in the immediate neighbourhood of A or 
U. Thus at a given moment the Earth and Venu'^, being in 
certain definite position*;, exert upon each other a certain force 
of attraction ; the attraction thus taking place between (be 
masses of the two planets would be unaltered by the removal 
of the Moon from the .sphere of action ; the gravitation of (be 
Earth and the Moon does not therefore tie up any portion of the 
nttractive energy of the Earth, and so diminish the force with 
which other Imdies gravitate towards it. 

A totally different assumption Ls U(.ually made with regard to 
(hat form of attraction which gives rbe to chemical phenomena. 

I lore it is ^supposed that two or more atoms, having combined 
together, have thereby become incapable, at any rate in the 
majority of cases, of attracting others to any appreciable extent. 
Thus 1 imagine that most chemists hold the view that when 
hydrogen and oxygen combine together to form water they 
thereby exhaust, or nearly exhaust, their combining power, that 
the power of attraction residing in the oxygen atoms Is all 
concentrated upon the hydrogen atoms, jtM as we might con- 
ceive all the attractive power of the Eurtli concentrated 011 
the moon, thus leaving all other bodies in its neighbourhood 
free from the influence of gravity. We thus invest matter with 
two separate forms of attraction diflering entirely in their mode 
of action, and having indeed nothing in common. It is however 
pofisible to a certain extent to a<^simUate chemical attraction and 
gravitation, and I propose here to discuvs some of the results 
which ensue from the elaboration of this idea, Let us supjwsc 
then that the act of chemical combination in no wi«e alters the 
l>ower of attraction which the combining atoms exert upon sur- 
rounding bodies, and let us see what effect this bypothe(>l3 has 
upon the explanation of various phenomena. In order to do this 
we must first render as precise as possible our notions of the 
construction of chemical compounds. 

It isaow known with cerUinty that the atomic and molecular 
volumes of substances are but slightly altered by combination, 
that is to say, that under comparable conditions the atom of any 
substance generally occupies about the same »pace with whatever 
Atoms, similar or dissimilar, it may be combined. This fact 
seems to me to point to the conclusion that the atoms which make 
up a molecule are as dose together os their periodic motions will 
Mrmit, and are not merely held in certain positions of equili- 
brium by various opposing forces ; for if the latter suppohiUon 
were true, 1 fail to see how it would be posbihle for the same 
atom, together with its surrounding proportion of space, to have 
Always Ae same volume. The immediate proximity of the 
several molecules in the liquid end solid states must also be 
OfiSnmed, in order to account for the invariability Of molecular 
volumes. 

Tjw innumerable facts which have been brought to light by 
fhe elEbrUof those who have investigated the chembtryof the 
carbOB compounds ell lead one to suppose that there is some 
foundsaion lor the ideas propounded by chemists concerning the 
position of Urn atoms, and that the constimtlunal formulae moribed 
10 organic t substances really represent the construction of tbe 
xAoleodek If this he so it oertsinly furuithes ft fmther argument 
in support of the proxunlty of the atom^. 

The Assumptions contained ifi the preceding paragraphs are In 
no wy opposed to the views generally held concerning n>oleeular 
and atomic motion which we owe to the development of the 


science of heat. They merely slate that there is no force of reptd- 
sion exerted between coutijjUous atoms, and that tbe vibratory jir 
other movements are small cumpirod with the siee of the moving 
masses. 

The object >f the following remarks is to show that the hypo- 
thesis concerning chemical attraction mentioned above enables 
us to offer some explaoatiori of the relative volatility of bodies. 
We all, I presume, look upon the maximum va|K>ur tension df a 
subslance at a given temperature as affording to a certain extent 
a means of estimating the attraction which its molecules ftxert 
Among themselves ; if there is considerable attraction there wHl 
be a lowr vapour tension, and with l^ftle attraction there will be 
a low boiling point. It f^ Hows from this that the attraction 
between the molecules of hydrogen is relatively extremely small ; 
that in the case of oxygen and nitrogen it is also veiy small, 
though proluibly much larger than in the former case ; the attrac- 
tion mutually exerted by molecules of chlorine will be more con- 
siderable ; while with bromine, iodine, and other liquid and Solid 
elements it will be greater utill. We must not however confoupd 
the attraction exerted between atoms of a substance with that 
between the moUiu/cSf for each atom attracts separately those of 
the contiguous molecule, so that the attraction between two 
molecules of liromine, for example, will be four times as great 
as between iw o atoms, and generally when the molecule of a 
substance contains n atoms the attraction between two molecules 
will be approximately times that between two atoms. 'Miis 
is of course even approxinrntely true only when the distance 
between the two molecnlcs i-? great relatively to their size ; when 
the two molecule*; are close together the several interatomic 
attractions will be exercised over very different dii^tances, and 
will therefore be very unequal in amount. NeveitHeless, ihc 
above remark enables us to ^ee that in ^oTne cares the apparent 
Attraction, as esiimatcjl by ibe boiling-point, may be very mis^ 
leading. In sulphur, for example, of which the molecule in the 
solid and lUptid slates is probably 'omewhat complex, wc have 0 
.substance of high boilirg-pcu'iit, though the mutual atiiaction of 
the atoms may be comparatively amall. 'J'he same is the catc 
with carbon and many ciher sul^stanccs. 

Applying now the above considerations to a few actual cases, 
W’c shall see that tbe relative volatility of different subttanc'ei; ii- 
generally ^atisfaclorily explained. Let us dchigijate by {kh) the 
attraction at unit distance between two atoms of hydrogen, t*y 
{00) the attraoiion between two atonn; of oxygen, and generally 
by \rs) the attraction at unit distance between any two atoms, 
K and S. Then in the ca^e of water the molecular attraction 
will be represented by — 

4A{^^} + 4W0) + C>^), 

where A, B, and C are factors dei^endcnt on the distances which 
separate tbe atoms; now we have seen that {A A) and (00) 
probably have i*mall values, but (// 0) U not small, hence the 
attraction between molecules of w’ater should be far greater than 
that between intdecules of oxygen, and the boiling-point much 
higher, a result which is in accoS with fact. The boiung-ixiint of 
water would probably be much higher than it is, were it not tha‘ 
the attractions between 11 and O are exerterl over comp«ral;vely 
large distances, owing to the hydrogen of one molecule shicldin 
its cnm|)ani!on oxygen from the approach of 01 her hydrogen, lu 
the similarly con^tfluted body, the value of the molecular 
attraction will be — 

4A[A/i) -b 4 B(>Ij) + C(J3), 

in which expression A, B, and C may be supposed to have values 
not differing excessively from those which hold good in the case of 
water (the ^uIphuretUd hydrogen being supposed liquid). The 
value (jjt) Is in it«elf small, and since the force is exerted 
between tw'o atoms w hich cannot approach each other veiy closely, 
C is also bmall. The affinity of hydrogen for sulphur being aKo 
feeble, the whole value of the molecular attraction is smajl ; 
sulphuretted hyd^igen should therefore be an extremely volatile 
body, which is actually lloe uase. 

With hydrochloric, hydrobiomic, and hydtvfldlc aeidswe have 
for the molecular attraction tbe several values — 

A(A^) + ima) + C(r/^/) 

a:(AA) + aB'(A^r) + a{&r6r) 

A'^iAA) -f zB'm) + C"(/i). 

As the three bodies are simUarly constructed we tnay.OMiihteilhftt 
A* A^, A'^, &c., do not naaterUily As the third! t^rms of 

these expresTons increase tlie secr^nd terma dimmish ; we slitHiid 
therefore expect that there might be no great difference In (he 
vaponr-ten stems of tbe three utbataubes ; exprtlmetit ftreim r hsi 
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ttey may be liquefied wilh ttWtMtt equal facility. It should be 
ttoHced that the themiiil change accoraijaiying the forxuaiioa of 
any one of thesie HCli for example, i» not a true measure 

of th® atri’Jictioii between the atoms, .siuce it aUo indudes the 
heat em]>loycd in separating the atoiivi of the origitval molecules 
Hfl and Cl.^. 

W« may also find a confirmation of the above view^ in the 
m&ny homologomi scrici of organic chemistry. In the alcohols 
of the ethyl t cries, for example* the larger the molecules the 
greater must be the attraction between them, and consequently 
the higher the Idoi ling -point ; thin, as U well known, is in 
accordance with fact. In the case of isomeric alcjhols, tlie 
influence of the position of the atoms comes corisjncuously to 
the foi e. It is clear that if the atoms of carbon of two diflerent 
molecules canntd approach each other so nearly in the case of 
one iflomer as in another, the attraction between the molcculea 
will be less, and the boiJinC' point con equcntly lower. Now in 
seconflary and tertiary alcoliols the carbjn atoms are more shel- 
tered by each other, are, as it were, m^re removed from the 
exteiior of the molecule than in primary alcohols ; at the same 
time the b )il mg- points are lower, which is as it should be. 

If we replace two atoms of hydrogen in an alcohol by one of 
oxygen we increase the attraction uf the molecule'-, hince we 
substitute a certain number of ntlnictions (/j 0) and {c 0) for the 
relatively small attractions and {c k ) ; the increase of boil- 
ing- l^int which we should expect Is confirmed by experiment. 
Many other examples might be brought forward, were it not 
that their discussion wotild transcend the limits of this article. 

liefore concluding I should like to draw attention to one ques- 
tion which is of importance. The use of the aliove hypothesis 
renders it difficult at first sight to account for the formation of 
definite chemical compounds ; it seems that if any number of 
atoms of hydrogen arc equally attracted by one of chlorine, the 
combination of ou3 of t)»em with that atom would not prevent 
the adherence of a second and a third forming HX'l, H3CI, See. 
This difficulty is avoided by supposing that the chlorine atom is 
of such a form that only one atom of hydrogen can approach suffi- 
ciently closely to adhere permanently ; such forms are difficult to 
imagine, though it may be remarkecl that an atom in the form 
of a ring offers in a certain sense a unique position to another 
which instals itself inside it. The exblence of molecular com- 
pounds proves that the permanent adherence of other atoms is 
sometimes possible, and thus affords material supjiort to the 
notion that the chemical affinity of an atom is not only exerted 
upon tho.se atoms with which it is combined, but upon all others 
in its vicinity. Fred. D, Brown 

The Museum, Oxford 

T//£ GESTURE SPEECH OF MAN^ 

A NTHROPOT-OCrY tells the march of mankind out of 
“ savagery, in which different peoples have advanced in 
varying degrees, hut all started in progress in civilisation from 
a point lower than that now occupied by the lowest of the tribes 
now found on earth. The marks of their rude origin, retained 
bv all, are of the same number and kind, tho^h differing in 
distrnctness* showing a common origin to all intellectual and 
social development, notwithstanding present diversities. The 
most notable criterion of difference is in the copiousness and 
precision of oral speech, and connected with that, both as to 
or^;in and structure, is the unequal survival of gesture signs, 
whach it is believed once universally prevailed. Where sign- 
Ung^ge survives U is, therefore, an instructive vestige of the 
premstoric epoch, and its study may solve problems in philology 
and psydtology. That study Is best pursued by comtmriiig the 
pre-eminent gesture sy»t«n of the North American Indians with 
the more degenerate pr lefm devedoped systems of other peoples. 

North America showed more ftrrowrable conditions for the 
dftveloptttentof ^turc signs thau any other thoroughly explored 
- part 0/ the world, In the pan^CdJumbhta period tfat population 
wusioanty, and so mibdbdded'dWepticaJhf ^«t 'the members of 
but fvw bauds CPtdd readily eoiiivenm with each other. The 
siutyodve famiHes of the ludHah Imguuge kpown to have 
Whited Within the tonritory of the difhn^ among 

tut *udidi% as each diflbed Mr fhe m»ew, 
Chin^ or Biidistu lb each o# Utese ihote 

bmgStt^ diflMngffram each 


other as the En^li-h, French, German, and Persian divisions of 
the Aryan linguistic stock. 

The condiiions and cii cu n^tances attending the prevoleace, 
and sometimes the disuse, of sigu-Janguago in North Amittlca 
were explained. The report of travellers, that among Indians, 
os well as other tribes of men, some were unable to converge in 
the dark, because they could not gesture, Is false. It is the old 
story of ajf/ofsos ami ^ardaros applied by the Greeks to all who 
did not speak Greek, repeated by Isaiah of the “ statnmeriiB^*' 
Assyrians, and now appearing in the term siav (speaker) as 
contra<lisiinguish(xl by tne Russians from the Germans, whom 
they stigmati-se as njemet (tongue less). 

The theory that sign -language was the original utterance of 
mankind docs not depend upon such tales or prejudices. After 
the immeasurable period during which man has been upon the 
earth, it is not probalde that any existing peoples can be found 
among whom speech has not obviated the absolute necessity for 
gesture in comniumcalion between themselves. The .signs survive 
For convenience used together in oral language, and for special 
employment when language is unavailable, 

idle assertions made that ^the sign . language of Indians origi- 
nated from some one definite tiibe or region supposes its com- 
paratively recent origin, whereas the conditions favourable to its 
development existed very long ago and were co-extensive with the 
territory of North America occupied by any of the tribes. Such 
a .solution would only be next in difficulty to the old persistent 
determination to decide upon the origin of the whole Indian race, 
in which most people of antiquity in the eastern hemisphere, in- 
cluding the lost trine of Israel, the gypsies, and the Welsh, had 
figured conspicuously as putative parents. Numerous evidences 
were pi'esented as to its antiquity and generality. But the signs 
are not now, and from the nature of their formation never were, 
identical nnd uniform. 

An argumcot for the uniformity of the signs of Indians was 
derived from the fact that those used by any of them were gene- 
rally understood by others. But signs might l>e understood 
without being identical with any before seen. There was evid- 
ence that where sign language was found among Indian tribes it 
had become more uniform than ever before, simply bccaU’ie 
many tribes had for some time i>ast been forced to dwell near 
together at peace. The process of the formation and introduc- 
tion of signs was the same among Indians as often ob- 
served among uninstructed deaf-mutes when associated to- 
gether. 'ITiere was a similarity of development between the 
sign language of mutes and Indians. The longer and closer 
the contact between Indians while no common tongue was 
adopted, the greater would be the uniformity of signs. The 
inference that there was but one true Indian sign language, just 
as there was but one true English language, was not correct, 
unless it could be shown that a much larger proTOrtion of the 
Indians who use signs at all, than present researches show to be 
the case, used identically the same signs to express the same 
idea.s, and also because the signs arc not absolute and arbitrary, 
as are the words of English. 

Are these signs conventional or Instinctive? Sign language, 
as a product of evolution, had been developed rather ^than in- 
vented, and yet it seemed probable that each of the separate 
signs, like the several steps that lead to any true invention, had 
a definite origin arising out of some appropriate occasion, and 
thi same sign might in this manner have had many independent 
origins due to identity in the circumstances, or, if los^ wight 
have been reproduced. In regard to arbitrary or natural sounds, 
no signs iu common use were in their origin conventional, 
and what appeared to be conventionality largely conaisted 
in the form of abbreviation agreed upon. When the signs of 
the Indians had from ideographic become demotic, they might 
be called conventional, but still not arbitrary. Yet, while all 
Indians, as well as ^dl gesturing men, have many fugiu in 
common, they use many others which have become conventional 
in the sense that their etymolo^ and oono^on are not now 
known or leganded by^ those u%g them. The conventions by 
which such ugns were established occurred during long periods 
and under many'dlfferiiig ctrcvmetancea. Our Indians, for from 
being a hontogmtetnui race and possessing unlfomdtyia their 
Ungu^; reU^onSi, and costoms, differ from each otixer more 
than tm the sevend nations of Europe, and their semiotifr conoep* 
tiofeks have (mrr espmidlfrig^ To insist that sign Ungitag^ 

was ixtttiM ^vera M aasttct that it is perfect. He neat wont on 
to prove ^togonerid KBch^ use of the system.in North Aswrica, 
Tltia 'M ho teemgnised amoi^ tribes kmg eoepooed to 



334 


NATURE 


3, vi98a 


European influence and officially segregated from all others. 
Collections had been obtained from Uie Iroquois, Ojibwas, 
Atukan.^ Apaches, Tuni, Fimas, Fapagos and Maricopas, after 
army officers, missionaries, Indian agents, and travellers had 
deni^ them to be possessed of any knowledge on the subject. 

Ibe studies so far pursued led to the conclusion that at the 
time of the discovery of North America alt its inhabitants 
practised sign language, though with different degrees of expert* 
ness, and that whue under changed circumstances it wa*^ disused 
by some, others, in especial those who, after the acquisition of, 
horses, became nomads of the great plains, retained and culti* 
vated it to the high development now attained. 

Instances were presented of the ascertained permanence of 
Home Indian signs, and those of foreign peoples and deaf mutes. 
ITiough they, as well as words, animals and plants, have had 
their growth, development, and change, tho^e which are general 
both among Indian tribes, and ai’e also found in other ]>arts of 
the world, must lie of LTcat antiquity. Many signs but little 
differentiated were unstable, while otltcrs that have proved to be 
the best modes of cx] session have survived as definite and 
established. 

.The Indian system as a whole was compared with those of 
foreign peoples— the ancient Greeks and Romans and the modern 
Italians being first considered. His researches during several 
years showed a surprising number of signs for the same idea 
which were substantially identical not only among savage tribes, 
but among all peoples that used gesture signs with any freedom. 
'I'his remark applied to the collections of signs already obtained 
by corresiioncfence from among the lurks, Armenians, and 
Koordti, the Bushmen of Africa, the Fijians, the Redjaiigs and 
Lelongh of Sumatra, the Chinese and the Australians. In com- 
paring the Indian sign language with deaf mute signs, it was 
noticeable that the Indians who had been brought to the Eastern 
States had often held happy intercourse f>y signs with white 
deaf mutes, who surely had no semiotic code preconcerted with 
any of the plain roamers. Many of their signs were identical, 
and all sooner or later w'erc mutually understood. The result of 
oil these comparisons w as that the so*called sign language of 
Indians was not, properly spealting, one language, but that it 
and the gesture systems of deaf mutes and of all people consti- 
tuted together one language — the gesture speech of mankind — 
of which each system is a dialect. 

The moat interesting light in which Indians, as other lower 
tribes of men, are to be regarded is in their present representa- 
tion of the stage of evolution once passed through by our ances- 
tors. Their signs, as well as their myths and customs, form a 
part of the palieoutology of humanity. Their picture writings 
are now translated by working on the hypothesis that their rude 
form of graphic representation, w’hen at the same time a .system 
of idiographic gCbturc signs prevailed, would jjrobably have been 
connected with the latter. Traces of the signs now used by the 
Indians iu*c also found in the ideographic pictures of the Egyp- 
tian, Chinese, and Aztec characters. 

Signs often gave to spoken words their first significance, and 
many primordial roots of language arc found in bodily actions. 
Examples were given of English, Indian, Greek, and Latin 
words in connection with gesture signs for the same meaning, 
and the structure of the sign language was compared with the 
tongues of this continent, and with reference also to old Asiatic 
and African languages, showing similar operations of conditions 
in the same psychologic horizon. 

The mo?t obvious application of sign language for its practical 
utility depended ;upon the correctness of the view submitted, 
that it IS not a mere semaphoric reperition of motions to be 
memorised from a limited traditional list, but a cultiNrable art, 
founded upon principles which can be readily applied by travel- 
lers. The advantage w'as not merely theoretical, but hod b^n 
demonstrated to be practical by a professor iu a deaf-mute col- 
lege, who, lately visiting several of the wild tribes of the plains, 
made himself understock among all of them without knowing a 
word of any of their languages, and by another who had a similar 
experience in Italy and SouUiern France. 

The powers of sign lanraa^ were then compared with those 
of speech. It finds actuallTln nature an image by which any 
person can express his ihotights and wishes on the most needful 
subjects to any other person. Merely emotional sounds may 
correspond with merely emotional Mstures, but whether with or 
without them would be uselesB for me explicit communication of 
facts and opinions of which signs themselves are capable. Not* 
withstanding fluent denials, they do possess abstract ideas. 


The rapidity of communication is very great, and can apprqadl 
to that of thought. Oral speech is now conventional, aim ynfh 
the similar development of sign-language conventional expres- 
sions could be mode with haxids and body more quickly tnSA 
with the vocal organs, because more organs could be worked at 
once. 

But such rapidity is only obtained by a system of preconcerted 
abbreviations and by the adoption of absolute forms, thus sacri- 
ficing self -interpretation and naturalness. 

Sign-language was superior to all others in that it permitted 
every one to find in nature an image to express his thoughts on 
the mast needful matters intelligibly to any other i>erson, 'the 
direct or substantial natural analogy peculiar to it prevented a 
confusion of ideas. Successful signs must have n much closer 
analogy and cstaljlish a rapport between the talkers far beyond 
thjt produced by the mere sound of w ords. If they had been 
elaborated liy tiie secular lal>our devoted to spoken language, 
man could by his hands, arms and fingers, with facial and bodily 
accentuation, express any idea that could be conveyed by W'Oxds. 
The very concepts of plurality, momentum, and righteousness 
could be clearly expressed by signs, and it is not understood why 
those signs could not have obtaiued their present abstract signi- 
ficance through the thoughts arising from the combination and 
comparison of other signs, without words. When highly culti- 
vated, the rapidity of sign language on f.imiliar subjects exceeds 
that of speech, and approaches to that of thought itself. 

From the records of the ancient classic authors and aUo from 
the figures on Etruscan vases and Herculanean broiues and 
other forms of archaic art, it is certain that a system of gesture- 
langu.agc is of great .'intiquity. Later, Quintilian gave elaborate 
rules for gesture w liich are specially notable for the significant 
disposition of the fingers still prevailing in Naples. The ancient 
and modern pantomimes were discussed, ana also the gestures 
of speaking actors in the theatre.^, the lattei being seldom 
actually significant or self- interpreting even in the expression of 
strong emotion. The same scenic gesture must apply to many 
diverse conditions of fact. Its fitness consists in being the same 
which the hearer of the expository words would spbntaaeously 
assume if yielding to the same emotions, and which, therefor^ 
by association tends to induce sympathetic yielding. But the 
facts themselves depend upon the words uttered.' A true sign- 
language would express the exact circumstances with or without 
any exhibition of the general emotion appropriate to them. 

It is necessary to be free from the vogue popular impression 
that some oral language of the general character of that now 
used by man is "natural ” to man. There is no inore necessary 
connection between ideas and sounds, the mere signs of wordi 
that strike the ear, than there is between the same ideas and 
signs for them which are addressed only to the eye. Early 
concepts of thought were of direct and material characters, as is 
shown by what has been ascertained of the radicals of language, 
and there does not seem to be any difficulty in expressing by 
gesture all that could h.ave been expressed by those radicals. 

It will be admitted that all the higher languages were at some 
past time less opulent and comprehensive than they arc now, 
and as each particular language had been thoroughly studied, it 
had become evident that it grew out of some other and less 
advanced form. The discussion of philological subjects at the 
present day was varied by the suggested possibility that man at 
some time might have existed without any oral language. A: 
proof of thU assumption lay in the fact that unlnsbncted deaf 
mutes originated signs from time to time expressive of their 
wishes and ideas. 

The doctrine of Archbishop Whately and Max MUUer, that 
deaf mutes could not think until after instruction, was combated., 
No one now doubts that the deaf muto thinks after instrucdoxi 
cither in gesture signs or in the filler alphabet, or more latdy 
in visible speech. By this instniction he lias become master of . 
a new and foreim langnage, but that he obtained from s^a. 
Bat no one can fium a foreign languoffe unless he had one orhlc. 
own, whether by descent or acquhitTon, by which U could be 
tranriated, and such translation could not even be oommenoed 
unless the mind had been already in action, ead itilelligeiMdy 
usii^ the original langua|w for that purpose. In fact the txse by 
deaf mutes of signs ori^natiug in dienuelvea ahovrs a creative 
action of mind and innate faculty or expression ,b^nd of 
speakers who acquired language Without consdous • 

It may be conceded that after man had all his pre^t fa^nhiha 
he did not choose between the adbPtUm of voioe an4 
nnd never with those faculties was In a state vrimve ^ 
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tried to the ablolute exclusion of the other. The epoch, 
however, to which the present Bpeculations relate is that in which 
he had not resched the j^sent symmetric development of bis 
intellect and of his bodily organs, and the inquiry Is, >Vhich 
mode of communicetion ivas earliest adapted to his simple wants 
and informed intelligence? With the voice he could imitate 
diitinctively hut few sounds of nature, while with gesture he 
could exhibit actions, motions, positions, fonns, diTnensionj*, 
directions, and distances, with their derivations and analogues. 
It Would seem from this unequal division of camcily that oral 
sM^ch remained rudimentary long after gesture nad become an 
eiffioient mode of communication. With due allowance for all 
purely imitative sounds, and for the spontaneous action of vocal 
organs under excitement, it appears that the connection between 
ideas and words is only to be explained by a compact between 
speaker and hearer uhich supposes the existence or a prior mode 
of communication. This was probably by gesture. At least 
we may accept it as a clue leading out of the labyrinth of philo- 
logical confusion, and regulating the immemorial quest of man's 
primitive speech. 


SCIENTIFIC SERIALS 

Vtrhandlun^n dts naturkut arise Ken Veteitm der Preus* 
sisi'hen RhHnlamU und SVfStfalerts, 188 1. Zw'cite Ilalfte. — We 
note here the following : — On some Anthozoa of the Devonian, 
by Prof. SchlUtci*. — Tire Stromatojiora of the Khenish Devonian, 
hy Herr Bargatsky.— Geological sketch of a journey through 
Palestine and the Lebanon region, by Prof, von Rath, — On the 
building art of birds, reduced to its true value, by Prof Landois. 
— The oeetle genus Bruehns^ Linn., and csi>ccially Bruchus 
pis^'um^ Linn., by Herr Cornelius.— On new finds of saurian 
tracks in the Wealden Sandstone of the Buckeberg, by Herr 
Grabbr. — The Royal Mercury Works at Idris, by Heir Fa- 
briciu?. — The zinc ore deposits of Wieslocb, by Herr von 
Decken,— Bone reniains from the Schi^ka Cave in Moravia, by 
Prof. Schaaffhausen. — Removal of an iron fragment from the 
eyeball with an electroma^et, by Dr. Samuelsohn. — Skulls 
from Kirchheim, by Prof. Schaaff hausen.— Influence of the use 
of transportable pneumatic apparatus on the circulation of<a 
healthy man, by Prof. Finkler.— On a colossal femur of the 
horse, found in January, 18S0, when removing \ art of a bank of 
the W upper at Elbcrfeld, by Prof. Schaafl hausen.— On so- 
called cosmic dust from Dresden, by Prof, von l.asaulx, — New 
apparatus for continuous application of weak galvanic currents, 
by Prof. FinkeJnbetg. — On the earthquake of Ischia, March 4, 
i88i, by Prof, von Rath.— On eruptive gneiss in Saxony and 
Bavaria, by Dr. Lehmann. — Nerve-etretchlng ; three cases, by 
Prof. Doutrelepont. 


SOCIETIES AND ACADEMIES 

IX>NDON . 

Aeronautical Society, July 17, — A paper, upon the action 
of the pectoral muscle in the flight of a bird, was read by Mr. 
Fred. W. Brearey. He said that it behoved all experimenters 
in flight to reduce their theories into a demonstrable form. It 
had often been stated for instance that the power exerted by a 
bird in its flight had been greatly exaggerated, but no one W 
hitherto proved his assertion. It was capable Ixowcver of satia- 
faetory proof by demonstrating ardflcially the action of the i)ec- 
to«d muscle, by the aid of which weight became an accessory to 
power. When the bird committed Itself to the air the upward 
pressure In the wings stretched the clastic ligament, which formed 
part of the mtiscle, to such an extent as to allow of the bird 
Riding upon the air without any exertion. The weight of the 
Urd was the measure of thU elasticity. It was said by some 
' that at least the bird must possess the power ^ the downward 
sjtrpke of the wing to raise its own weight, Mr. Brearey 
that this was not an absolute necfeaslty, because the reaction 
. ^ this elastic ligament aided the force of &e down stroke. He 
fmeeded to verify his asAertion by ^he notion of a tiodti, with 
pf fbur feet spread, under which he had artaclied an elastic 
^ eprd passing under the body of the model. Opon coannittal to 
Tlw afar diis raat allowed of the wings being expanded, so that the 
Sfroujln gUde downwards. He dien debiehed the oord and 
, : wound up bis power, ealkng atten ion to die fact that he bad 
wound d»e iad»*rt!bbe^ sfranda thirty -two times. He riiowed 
^ ^ ;^wMt thii ahhodf^ this was suflicient to created a Vigordhs 
' hrid in the h«bkd, yet when comeaitted 

to w m it had notdio to give onedoWaward sttdke* and 


therefore it could only glide as before. Holding it again with 
the cord attached and the power wound up the same number of 
times, he showed that it was unable to flap the wing, because 
the two forces were exactly held in equilibriiun. There was a 
third factor wanted before it could fly— and that was weight, 
I'he model being liberated, flight was well sustained, and upon 
being set free several times without being wound up any furtoer, 
it appeared able to fly with a very weak power. The same thing 
was observable with another znouel, composed entirely of a loose 
surface thrown into a wave action — his own inveution. Mr. 
Brearey remarked that this economy in flight can only be obtained 
by sonteihing of the nature of wing action, and must be wholly 
wanting in any apparatus actuated by the screw. 

Edinburgh 

Royal Society, July 17, — Prof, Balfour, vice-president, in 
the chair.— Prof, ll^eddle read a paper on the sequence of 
rocks in the North-West Highlands, a point on which there had 
been and still was a great deal of controversy. The author had 
examined eighteen sections in the region around and to the north 
of Loch Maree, and bad convinced himself that Murchison and 
Gcikie were in the main correct. I'he succes^ion of the rocks 
was found to be as follows : — Torridon Conglomerates, Lower 
Quartzite, Dolomite Series, ** Logan” Rock, Upper Quartzite, 
Upper Gneiss. The dolomite does not extend bo far west as the 
quartzite and Logan Rock, and is of no great lateral extent, but 
it stretches as a thin strip of shallow water deposit from end to 
end of the whole district. — Prof. Tait communicated a paper by 
Mr. Wm, Peddie on the rotation of plane of polarisation by 
quartz and its relation to wave-length. The spectrum of a ray 
of light which has been transmitted through the polariscr, a 
piece of quartz, and the analyser, exhibits one or more absorp* 
tiun bands (the number depending upon the thickness of the 
quartz), which move along the spectrum as the analyser is rotated. 
By direct compariron of this spectrum with the ordinary solar 
spectrum in juxtaposition, the rotation for any Fraunhofer line 
can be estimated with considerable accuracy. The rotations 
were expressed in terms of the inverse even i.x)wcrs of the wave- 
lengths 08 far as the sixth. — Mr, W. W. J. Nlcol, in a paper on 
the condition of ammonium salts when dissolved in water, 
explained the abnormal expansion of solutions of ammonium 
chloride and other ammonium salts by the partial dbsocia- 
tion on solution in water— an explanation suggested by the 
well-known fact that such salts become acid on filing. This 
view of the matter seemed further to explain other anoma- 
lies in the behaviour of ammonium chloride solution — such for 
example as its surface tension investigated by Quincke, and its 
coefficient of absorption for carbon dioxide as determined by 
Mackenzie.— Mr. J, Y. Buchanan described a new form of solar 
calorimeter which he had used in Upper Egypt at the time of 
the lat^t eclipse. The sun's rays were concentrated hy suitable 
reflectors upon a glass tube, two inches long, 'which formed the 
upper end of a Liebig's condenser, and was mounted equatorially 
so as to follow the sun’s motion. The heat was mea<>ured by the 
amount of water distilled in a given time. The results obtained 
were very satisfactory, agreeing with the resulis given by other 
methods.— Prof. Crum Brown read a continuation of the paper 
by Messrs. Laurie and Burton, on the heats of combination of 
the metals with the halogens, estimated from electromotive force 
observations. Their result for the heat of combination of zinc 
with iodine in the presence of water differed by barely 2 per cent, 
from Andrews’ value. Other results did not agree so well ; hut 
this was hardly suijrising where so many factors entered into 
the experiments. Tne most accurate method was no doubt to 
let a chlorine, iodine, or brotnine cell with given poles ran 
down in a calorimeter end estimate the heat so given out. 
— Professor Brown also communicated a long paper by Mr. 
W. L. Goodwin, on tlie nature of solution, tn which the 
author made a careful investigation into the aolation of chlorine 
in various liquids at different temperatares. Experiment shqwed 
that there was tu many cases a temperature of maximum solu- 
bility, a fact which Mr, Goodwin explained as due to the forma- 
tion at lower tempecatores of a chlorine hydrate vho^e rate of 
increase of solubility with increase of temperature quite masked 
the slomltiineous decrease of solubility of the gas undl a tempera- 
ture was approached at wfaldK the chlorine hydrate could no 
longer exist— ^The second part of the description of new and 
little-known phanerogamous plants from Socotra, by Prof^ 
Bayley Balfourj was iWbeWcd as read.*The chairman, In' 
bringing to a dose the hundredth session of the Society, gave 
a brief review el the sesdon's work. 
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Bkrun 

Pbyaioloffteal Society, July 14.— Prof. Du Bois Keymoud 
in the chair. — Pr, Fticdl'ander Bpoke d /rv/w of a paper by Dr. 
Bagitutki at the last meeting, on the cells of the stom^h-wall, 
ana presented some microscopical preparations. Dr, Brosicke 
gave a summary report on the reriul*^ of his investigation of 
normal bone-tissue. With a very favourable preporati^, a 
bone 200 years old, he could explain the nntnrc^ of the _ Iwjnc- 
corpuscles*' observed in fresh bones, for he vvas in a position to 
inject them from the Haversian canals with a coloured mass.* 
Thereby was proved the existence of lacunw, which, by 
their outrunning parts, communicate with the Haversian canals. 
The entire bonc-iraveising system of cavities, lacunae, their out- 
runners, and the cana^, are inclosed in a proper skin, thcliinitmg 
membrane, which Dr. Brdsicke was able to isolate and investigate : 
chemically. The limiting membrane hereupon showed reactions, 
which essentially cUstnignisb it from the intercellular substance, 
And which entirely agree with the reactions of horn-tissue ; it w as 
therefore named the “Keratin-layer.” The contents of the 
lacunae arc very dim-rent in different stages of development of 
the bone. In the embryo, the lacunic arc quite filled with 
protoplasm; later, the protoplasm retires from the inter- 
cellular substance, and a distinct interval between the latter 
and the protoplasm-cell can be observed ; at tliis stage, 
probably, arises the “ kcralin-layer.” At a further stage of 
development, the contents of the lacunee arc transformed 
the cells of which abundantly fill the cavitic'^. The fat cells then 
fall asunrler into detritus, which is gradually dissolved, so that 
the lacuna; remain empty, or, as the author Mipposes filled with 
a gas, probably carbonic acid. iTre proper lime-contaiiung 
bone-substance consists of fibres of the nature of connective 
tisRue. which ard bedded in lines in different directions, make up 
the layers of bone-mateiial, and are held togeyer liy a structure- 
less liuie-contnining cement-‘*ubstancc. 'Hus » structure of the 
lime containing bonc-tissue bus l>ecn described before, and Dr, 
Briisicke has merely been able to confirm former data ; but what 
is specially to be noted as new, among the results of the inquiry, 
is the demonstration of a limiting membrane clothing the entire 
aystem of cavities, and its* keratin-like character. 

Viewna 

Imperiftl Academy of Sciencci, July 6.— W. Biedermann, 
on the nif)rpholoyical changes of the lingual glands of the fmg 
by stimulation of the glandular nerves.- H. Hammerl, on rain- 
bows formed by liquids of different index of refraction.— t . 
Streintr, experimental researches on galvanic polarisation (first 
part).— K. Vrescher, on the mucous organs of Marchanticae. — 
G. Schmidt, on the internal pressure and energy of superheated 
— s, Mayer, studies on the histology and physiology of 
the vascular sy.stem (preliminary communication).— T. V. Tan- 
owsky, on the nitro-Uerivates of azobenrene-parasul phonic acid. 
— T. Kajaba, a contribution to the theory of polar planimeters 
used in practice.— F. Kreutcr, a sealed packet with the inscrip- 
tion “ On a new process of jireservation of rail way -sleepers.” — 
T. Holletschek, on the orbit of the planet Ate (in). — G. Vort- 
tnann, on a new method for the direct determination of chlorine 
besides bromine and iodine.— Zd, H. Skraup, synthetical experi- 
ments on the chinoline series (part 4).— Zd. H. Skraup and G. 
Vortmann, on the derivateaof dipyridyL 


Part.s 

Academy of Sciences, July 24,— M. jMnin in the chair.— 
The ing papers were read New researches on the pro- 
pagation of explosive phenomena in gases, by MM. Berthelot 
and Vicille. They study the behaviour of a great ^ety of 
mixture^, and find a very fair agreement between the theoretical 
velocity and that observed. ITie velocity of translation of 
iht gaseous molecules, keeping all the kinetk energy which 
corfesponds to the heat liberated, may be considered as a limit 
replretsentmg tUc maximum velocity or propagation. Tliis vrfo- 
dw is diminished by contact of gases and other foreign bodies, 
also when the inflamed at first is too small and too quickly 
coaled hy radiation, also when the elementary velocity of the 
raaetUm U too weak (as with carbonic o*ido).-^paw- 
tbn of gaUhitti, by M. Lecoq de Boisbawdran. Tte related to 
sepaiation with «ob 4 t, nickel, and tlwUiam*— DUaidr «ympa* 
thetio nerves of vasesfe of the month and ^e Ups; by MM. Pnsfre 
and Momt**-Tbeory of the diurnal motkm of the suds pf the 
earth, by M. l^oUe. Hie finds a dinmal precession $mi namimn 
which «ra far frm migidfioant and may became. 
to obvervotkin for clrcum|rplars, even si^>po^ tm mm 


solid in the interior.— M. F^ye made some remarks oh 
Tom, I. of the Annals of the Observatory of Rio de 
Janeiro, sent by the Emperor of Braal, — Obsenratians 
of solar spots and facttlae, at the Royal Observatory Pf the 
Roman College, dufing the first half year of by M, 

Tacchini. The npoU showed a secondary miDimum in Janua^, 
both in frequency and in size. There was increase till Apm, 
then rapid diminution. On no day were spots absent. The 
maximum will [irobably occur this year. ITie f acute were pret^ 
numerous from the first.— Latitudes of groups of solar spots in 
1881. by M. Kicco (see Notes).— On the orbit of Japhet, by Mr. 
A. Hall.— Rapid solution of the problem of Kepler, by M, 
Zenger. — On the chemical work produced by the battery, by M. 
Tommasi.— The chromic acid couple as used by Favre (posi- 
tive electrode platina) produces an exterior chemical work 
equal to about 65 calorics. Substituting for the platina, 
carbon or spongy platina, one may get 20 calories more 
(i>. about 85 calories).— On the variation of friction pro- 
duced by voltaic polarisation, by M. Krouchkoll. ^ He has 
found that polarisation by oxygen increases the friction, while 
polarisation by hydrogen diminishes. He describes his ap- 
paratus.— On the amplitude of telephonic vibrations, by M. 
Balet. On the iron j^laie of a Bell telephone were fixed two 
small glass discs giving Newton's rings. On speaking loudly to 
the telephone at 5m. or 6m. distance, the rings lose distinctness 
and dise])pear. To estimate the displacement by a continuous 
sound, a disc with slits was rotated before the instrument ; with 
a certain velocity the rings return ; and on then blowing through 
the disc, the sound proves to be in unison with that of the tele- 
phime. Tlie amplitude of vibration of the telephone plate was 
estimated at two to three ten -thousandths of a millimetre.— Re- 
searches on the use of crusher- manometers, &c. (continued), by 
MM. Sarrau and Vieille. With the same density of charge, the 
maximum pressure of pi crate of pota'^h and dynamite are shown 
to differ considerably, though with one piston they had nearly 
the same crushing force. — Reproduction of calcite^ and of 
wfitherike, by MM, Miron and Bruneau. — On the vaporisation of 
metals in vacuo, by M. DeTiiar9ay. TTiis was efferted at com- 
paratively low temperatures ; the volatility of cadmium was 
proved at 160*^, zinc at 184**, antimony and bismuth at 292 , lead 
and tin at 360^ The deposits in 24 to 48 hours were wcighable 
(5 to 15 mgr.).— On the determination of astringent matters in 
wine, by M. Girard. He employs catgut, ulilKing its tendenqr 
to combine with those matters.— Law of congelation of benzcnic 
substances in neutral substances, by M. Raoult, Acetones, 
aldehydes, ethers, hydrocarbons, and their derivatives, dis 80 lv 4 rf 
in a given weight of benzine in quantities proportional to their 
molecular weights, all lower the freezing-point of this liquid the 
same number of degrees,— Means of artificially conferring iw* 
munity against symptomatic or bacterlan charbon, with attenu- 
ated virus, by MM, Arloing, Comevln, and Thomas. — On 
I.ieberkuehnia, a multiimcleate rhizopod of fresh water, by M. 
Maupas.— On the fossil flora of Tong-King coal, by M. Zeiller, 
—New researches (physiological and therapeutical) on globu- 
Urine, by MM. Heckel, Mourson, and Schlagtleahaufien. 
Globularetine is the purgative jjrindple, and in a Iwf -decoction 
the action is greater, on account of associated mannite. 
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THE BRITISH ASSOCIATION 

S outhampton te to have the honour, this year (as 
no doubt most of our readers are already aware) of 
receiving the British Aaseciation for the Advancement 
of Setende during its dfty second Annual Meeting, which 
will take pk^e between the 23rd of August and the 1st of 
September. The selection of Southampton for this pur- 
pose U happy in many respects. The town has a history, 
and is in itself attractive. It is hear the sea, it is well- 
built, it has beautiful surroundings ; its Public Parks aftd 
its Common are no mean objeets of interest^ it has supe- 
rior hotel; boarding and lodging accommodation, and} 
above aU, it is excellently supplied, as we shall see below, 
with Public and other Buildings in which to hold the 
General and Sectional Meetings of the Association. 

The proximity of Southampton to the Continent induGes 
a hope of the presence of some of the most eminent 
men of science of France, Germany and other countries. 
Steps have been taken to secure this ; and the visit of the 
distinguished foreigners will probably form one of the 
leading characteristics of the meeting. 

The town and its immediate neighbourhood have always 
been found extremely attractive to visitors, especially 
during the months of August and September, when a very 
large number of yackts assemble for the purpose of taking 
pnrt in the grSat regattaa which are held at Cowc?, Ryde, 
Portsmouth, and Southampton ; whilst the beautifkl 
suenery of the New Forest and the Isle of Wight can 
easily be enjoyed^ It will be seen in the sequel that 
aiDj^ provision has been made by the Local Executive 
Comitnttee in this direction. 

To the Atshnologist, Southampton presents much that 
is interesting, possessing as It docs many remains of 
great antiquarian va]ue,^for Instance, the Bar Gate and 
the old Town Walls, Towers, the birth-house of Isaac 
Watts, the »le of the old Spa, and other ruins,— whilst 
on the banka of Southampton Water stand the ruins ' 
of Neticy Abbey. Within very easy access of the town j 
wra the City of Winchester, with Its Cathedral, its 
Cidkige, and the Hospital of St Cross } the town of | 
Rd^sey, t^th its noble Abbey Church ; the city of Salis- j 
bmywithi^beaatilulesrly EngHsh Cathedra^ its Blackmore 
MueeUin^ Old Sarum, Stonehenge, Cbethury, and Wilton 
Paxk; se^ the vQlaj^ of Beaulieu, in the New Forest^ 
wilh the remains Of Beaulieu Abbey; Qn the shores of 
the Solm is If umt Castle, and a little beyond, the Priory 
Of Ouktehureh. Jn |he Isleef Wight are Carisbrieoke 
Castle, the remains of a Roman villa in the village of 
Cdmbrooke^ and: the twewly dieodVerOd Rovtum vUla near 
Btadliig; to my Itothing of the Queen^S residence at 
Oaborme Homey add tiuneireai Other iovely ^ and 

t d Mmm have been jpmptid by ike respective 
eaibr te^ieothtg the Royal VJktoHa at 

st^ gireat NavM AmM^ ai 

feyail yadht 4^^ 

^ the sitores ^ Jbe 

'atnr yoratsw mo - eoipB or- 

a« ptwmt "time occupy tiltiuitantitA cf men 


most eminent in the aeience. Alum Bay, Heaton HiU, 
Cowell Bay, and Whitecliff Bay, in the Isle of Wight 
will be visited by means of excursions, as also probably 
Hardwell Cliff and Bournemouth. The Purbeejt Bet^ 
can easily be reached by those who desire to pursue the 
subject. 

Southampton is within a little more than two hours 
railway journey of London ; and by the through commu- 
nications of the railways in connection with the South 
Western Company, can readily be reached from any part 
of the United Kingdom. It also affords special facilities 
to those who wish to include a sea passage in their ar- 
rangements for the autumn. Steam-packets^ fitted with 
every comfort, ply between Southampton and the ports 
of London, Portsmouth, Plymouth, Falmouth, Cork, 
Waterford, Dublin, Belfast and Glasgow ; and the mail- 
packets of the London and South Western Railway Com- 
pany maintain constant communication with Havre, 
Rouen, Honfleur, Trouville, Caen, Cherbourg, Granville, 
St. Malo, and the Channel Islands. 

With reference particularly to the arrangements for the 
forthcoming meeting of the British Association, it may be 
mentioned that H.R,H. Prince Leopold, Duke of Albany, 
occupies the position of President of the General Loca 
Committee, and a confident expectation is indulged that, 
in company with the Duchess, His Royal Highness will 
be present during the week. The Vice-Presidents include 
some two dozen of the neighbouring nobility, and resident 
clergy and gentry. For Chairman of the Executive 
Committee we have the Worshipful the Mayor of South- 
ampton (Mr. W, H. Davis); the Vice-chairman is Mr. 
W. E, Darwin, M.A. (son of the late distinguished 
Charles Darwin) ; the local Treasurer is Mr, T. Blount 
Thomas, a former Mayor of the Pown ; the local Secre- 
taries are Mr. C. W. A. Jellicoe (the Borough Treasurer), 
Mr. J. E. Lc Feuvre (one of the Borough Magistrates), 
and Mr. Morris Miles (an officer of long^^standing. on the 
Ordnance Survey, and President of the local Literary and 
Philosophical Society) ; whilst the Committee itself com- 
prises about thirty of the local clergy, members of the 
various services and professions, &c., &c. 

The President-elect is Mr, C. W. Siemens^ LL.D., 
F.R.S., &c. The first general meeting will be held at 
the Skating Rink on Wednesday, August i|, at 8 p.m., 
when Sir John Lubbock, Bart., M.P., F.R.S., dfcc,, will 
resign the chair, and the President-elect will assume his 
office and deliver an address. On Thursday, August 24, 
at 8 pjm, there will be a in the Hartley Hall ; 

on Friday evening, August 25, at 8.30 p.m., in the 
Skating Rink, a discourse on the Tides, by Sir William 
Thomson, LL.D., F.R-S., &o., Professor of Nirtural Philo^ 
sophy in the University of Glasgow ; on Monday evening, 
August 26, at 8.30 p.m., in the Skating Rink, a discourse 
on Pelagic Ltfc, by K, N, Moseley, M.A.^ F.R.S., Pro- 
fessor ef Azubtemyand Physiology in the University of 
bxford ; on Tuesday evening, Atigust 29^ at 8 p.m., a 
second soiri^ in the Harttey HaU ; o&l Wednesday, 
August |0i, the concluding G^erat Meeting will bp h«H 
m the Ska^g Rink at 2,30 la addition to tbUse 
arrangentjontSi wlU be a lecture to the opetaliva 

Giaases in ^ Rink on Satiu'day evening^ August 

36, p.CL^ V.P.R.S.> dto-* on 

^ UnMtteh Hivtbtyy and How to Read it ; ^ and on 
' ' ■ ■ <5 
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Sunday, the 37th inst., at the invitation of the Rector (the 
Rev. the Hon. Canon A. Basil O, Wilberforce), the Members 
of the Association, accompanied by the Mayor and Cor- 
poration, will attend Divine Service at the mother Parish 
Church of St. Mary, when a sermon will be preached by 
the Lord Bishop of Truro. 

The sectional meetings will be held respectively in 
some one or other of the following places ; — The Watts 
Memorial Hal), Zion Hall, the Grammar School, Portland 
Baptist Chapel, Kingsficld School, the Maeonic Hall, the 
Philharmonic Hall, the County Cou)t, the Friends^ Meet- 
ing House, the Unitarian School, Taunton’s Trade School, 
the Wesleyan School, the East Street Baptist Chapel, St. 
Andrew's School, &c. 

The Rector has also invited the Members of the Asso- 
ciation to a garden party in the charming Deanery 
Grounds on Monday, August 28, while the Southampton 
Yacht Club have conferred the privilege of Honorary 
Membership of their Club for the week on the members, 
&c., of the British Association ; and the Hartley Council 
have placed the Hartley Institution entirely at the dis- 
posal of such members during their stay. The Dock 
Company will provide competent guides, &c., to conduct 
the members over the splendid series of local docks ; and 
the Union Steam-ship Company will lend and provision 
their magnificent ship Pretoria for an all-day marine 
exairsion (during which the boat exercise as used in 
case of storm, and the hose exercise as in case of fire, will 
be gone through), unless the vessel in question should 
meanwhile be required by the Government for Transport 
Service. 

The scheme of excurrions is very complete, and in- 
cludes all-day excursions on Thursday, August 31, to 
Salisbury, Stonehenge, and Wilton Park; Portsmouth 
Arsenal, Dockyard, the Royal Yacht, &c. ; and a marine 
excursion to Bournemouth, or round the Isle of Wight ; 
as well as afternoon excursions on Saturday, August 26, 
to Alum Bay ; Ryde, Brading, Whitecliff, Newport, and 
Carisbrooke ; drives in the New Forest ; Netley Abbey 
and Hospital; Romsoy, Broadlands (the seat of Lord 
Mount-Temple), &c ; Winchester and St, Cross. 

The local Gas Company will give an illustration of 
improved gas-lighting in the Skating Rink, and from 
Holy rood Church to the Hartley Hall (in one direction), 
and to the Commercial Road (in the other) ; completely 
lighting both parts also of Portland Street, &c. The 
Edison Electric Light Co. will illuminate the Hartley 
Hall. 

The various local factories (Messrs. Day, Summers^ 
and Co., Northern Iron Works, Oswald, Mordauot, and 
Co., Woolston Ship Building Works, &c.), and the yard of 
the Royal Mail Steam Ship Company will also be acces- 
sible to tl>e Members and Associates with their friends. 

The Mayors of Winchester, Ryde, and Newport have 
shown a hearty desire to co-operate with the Local 
Executive Committee, as have Lord Mount-Temple, 
and others too numerous to mention. There appears 
every probability that, so far as can be attained by sound, 
honest, local work, the forthcoming meeting will not be 
the least successful that the Association has held ; but it 
must not be disguised that the Local Committee has been 
somewhat hampered by the financial difficulty, in whSIch 
respect there is sdll time for those who have not enb^ 


scribed to make amends by sending in their names to 
the Local Treasurer either as Donors, Guarantors, or 
both. T. Norfolk, 

Assistant Local Secretary 

THE CLIMATE OF ALEXANDRIA^ 

W E have before us seven and a half years’ very full 
and satisfactory observations made at Alexandria, 
under the auspices of the Austrian Meteorological So- 
ciety, from the commencement of 1875, from which a 
tolerably accurate account of the climate of this histori- 
cally and otherwise important region of the lower Nile 
may be gathered. The observations have been made 
daily at 9 a.m., 3 p.m., and 9 p.m., and are quite con- 
tinuous to the end of May last. 

A marked feature of the atmospheric pressure is its 
comparative steadiness from year to year, attaining the 
annual maximum, 30*147 inches, in January, and falling 
to the minimum, 29844 inches, in July, the difference 
being thus 0*303 inch. At Cairo the difference between 
the winter and summer pressures is 0*321 inch, the 
greater difference at Cairo being due to its lower summer 
pressure. The greater diminution of pressure in ad- 
vancing from the Mediterranean towards the interior 
during the summer is an important clement in the meteo- 
rology of Lower Egypt, on account of the changes of 
wind which result from it. 

During the three winter months (he direction of the 
wind in the morning shows a mean of 27 days for 
S.E., S., and S.W. winds,^ as against 28 days for N.W., 
N., and N.E. winds. On the other hand, during 
the three summer months, southerly winds are wholly 
absent, and N.W., N., and N.E. winds prevail on 79 
days. Ixioked at broadly, northerly and southerly winds 
prevail in winter, northerly in summer, and northerly and 
easterly in spring and during October and November. 
The prevalence of easterly winds at these seasons is a 
striking peculiarity of the climatology of a large part.jaf?^ ; 
the Levant, and as regards the autumn, they are accom- 
panied with a higher temperature than woidd otherwise 
be the case. During the afternoon the wind blows uni- 
formly from some northerly point at all seasons, except in 
winter, when winds from the west also prevail, west winds 
being then 16 as against north winds 30. During the 
warmest months the wind is wholly from the north. The 
wind is also much stronger in the afternoon than in the 
morning. Thus the morning observations give 48 days 
of calms during the year, but the afternoon observations 
only 18 ; and for seven months from May to No- 
vember, there arc only two days of calm, tmt ftw the 
same months the morning observations give 30 days of 
calm. 

In connection with these changes of wind, the cela- 
tivc humidity is very interesting. The lowest humidity, 

66, occurs in winter ; but as the wind changes more com- 
pletely into the north, the humidity rises gradually to the 
maximum, 76, in July, and in exact accordance eberewith, , 
whilst the daily range of tempereftme in winter is about 
summer it is only half that amount On theolhaf' 
han 4 the air at Alexandria apptoachds • 

ttftd StaHoim tAkmiidrKr SittA tiad Svlifiw) Im AftMkAd. 
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towards saturation in summer, the aky at the some time 
becomes more completely cleared oi clouds than inv| 
winter. Thus the mean cloudiness in winter indicates 
that four-temhs of the sky is covered, but in summer 
there is only one- tenth. This increased relative humidity, 
occurring simultaneously with increased clearness of sky, 
is an important feature of the climate of Alexandria, being 
productive of a heat in the direct rays of the sun much 
less intense than the clearness of the sky and the latitude 
might lead us to expect 

The mean annual temperature is 68‘'7, the minimum 
being 57°*6 in January, and the maximum 78^*9 in August. 
The coldest January, 54*^ *0, occurred in 1880, and the 
warmest, 62®'!, in the following year, there being thus 8®'i 
of a difference* No such difference occurred in the 
summer months. Thus the coolest August was 77“7 in 
1876, and the hottest, 80**2 in 1880, the difference being 
only 2°‘5. At Cairo the differences of temperature are 
much greater. The daily range is considerably greater 
than that of Alexandria ; the mean temperature of January 
is and of August 84°*5, and as regards variation of 
the monthly temperatures from year to year, the mean of 
January was 5o°‘o in 1880, but 59**2 in 1881 ; and the 
mean of August was 80® '6 in 1876, but 90*7 in i 877 j the 
daily range for the two seasons being thus g®*2 and io°*i. 

At Alexandria the mean annual rainfall is 8*12 inches, 
falling on 44 days. The largest annual fall was 10*75 
inches in 1876, and the least 3*42 inches in 1879. The 
following are the means in inches for the months : — 
January 1*95, February 1*46, March 0*73, April 0*15, May 
and September 0*02 each, June, July, and August «iV, 
October 0*58, November 1*52, and December 1*70, Heavy 
rainfalls are of occasional occurrence. During these seven 
and a half years the fall for one day exceeded an inch on 
13 occasions. The largest of these falls 3 00 inches, 
occurred on October 7, 1876. Hail has been recorded 
on nine separate days in all, and thunder and lightning 
on eight days. 

The following peculiarity in the annual march of the 
temperature is noteworthy. The mean temperature of 
J«mc is 7S®'o, July 77®'5, August 78**9, September 77®*7 j 
and October 74® *4, from which it is seen that September 
is wanner than July, and October nearly as warm as 
June. This peculiarity is still more striking if we look 
exclusively at the daily maximum temperatures which are 
so important an element of climate. To show this, we 
subjoin the means and extremes of the daily maxima# 
week by week, from July i to October 27 
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Thus, then, we see that the highest temperatures daring 
the year have taken place in the end of September and 
the first half of October, and that absolutely the highest 
temperature yet recorded, 103®*!, was on October 11, 

1877 ; and that while the highest weekly mean occurred 
in the latter half of August, a secondary maximum, nearly 
as high, occurred in the beginning of October. It will 
be also observed that up to the close of October, the 
temperature is still nearly as high as in the beginning of 
July, but after this date temperature rapidly declines. 
That this is no chance result peculiar to the years of ob- 
servation is shown by the recurrence of this feature of 
the climate year by year, as well as by the temperature of 
Jerusalem and other places in the East. 

Practically, from May to September inclusive, no rain 
falls. The precise date of the commencement of rain 
greatly differs in different years. The following are the 
dates for each of the seven years, marking the earliest 
day on which at least one-tenth of an inch of rain fell, 
which may be considered as marking roughly the ter- 
mination of the dry season at Alexandria : 018 inch on 
November 4, 1875 ; 3-00 inches on October 7, 1876 ; 0*22 
inch on October 16, 1877 ; 0*93 inch on November 29, 

1878 ; 0*27 inch on December 20, 1S79 ; 015 inch on 
September 27, i88o ; from which date the rainfall was all 
but ;«■/, till 0*14 inch fell on November 27, and o'32 inch 
on November 15, 1881. Leaving out of view the small 
sporadic fall in September, 1880, the earliest date for the 
termination of the summer drought was October 7, and 
the latest December 20, the mean date of the seven years 
being November 12. 

On advancing from the Mediterranean sea-board into 
the interior, the climate rapidly changes; the rainfall 
becomes less and less, and then practically ceases ; the 
air becomes drier, and the sky clearer ; the sun^s heat 
stronger, the nights cooler, and the daily range of tem- 
perature greater* At Cairo the rainfall is quite insig- 
nificant in amount, but occasionally pretty heavy falls 
occur. Thus on January to, 1870, 1*02 inch fell, and on 
May 3 of the same year 0*67 inch. From January to 
May of the present year i*i6 inch has fallen, of which 
o’8o inch fell during the six hours ending 7 p. M. of April i . 
The temperature rose at Cairo to 1 12®*6 on June 5, 1872 ; 
to II3®*2 on May 25, 1873; and to n6®’4 on May 30, 
1869, the highest recorded at Alexandria being as stated 
above, 103®*!. During September and October, the mean 
temperature of the two places is nearly the same, with, 
however, this essential difference, which must not be lost 
sight of ; the days are much hotter and the nights much 
colder at Cmro, where consequently greater precaution 
must be taken against chills at night, these being the 
fruitful source of diarrhoea, and other complaints which 
often prove so disastrous during campaigns carried on 
Id such climates as tha^ of Egypt. 


COLL/EfiV VENTILATION 
The Prific^Us of CotlUry VmtilaUm* By Alan Bagot, 
AssoCiM.InstCE*, &c. (London : Kegan Paul, Trench, 
and Co., i 883 «) 

D URINCt dw ten years, or, ever since it has 
become neeemry for colliery managers to obtaih 
oeriHicates of comiksteDcy by examination, then has been 
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a ready sal^ for books like the one before os^ v^hich treat 
of a few mining subjects in an elementary manner^ and 
more especially of ventilation, and the chemical and 
physical properties of the gases that are commonly found 
in mines. Mr. Bagot has evidently taken considerable 
pains in amassing his information from various sources, 
some of them original ; and, if we could only add that he 
appears to have exercised the same degree of care in 
placing it before the reader, in a concise and orderly form, 
we would have little else besides commendation to bestow 
upon his volume. As it is^ however, we regret to observe 
that the whole book is written in a somewhat discursive 
and disjointed manner. It containt> an impossible geo- 
logical section on p. T09 ; and nearly every one of its 
chapters teems with rules and advice for the guidance 
of all sorts of colliery officials from the engineer 
to the collier. We had hitherto imagined that the 
General and Special Rules of the Coal Mioes^ Regu- 
lation Act were already wellnigh Jts complete as our 
knowledge and experience could make them up to the 
present time, and we think, therefore, that Mr. Bagot 
might, without impropriety, have appended to his work 
copies of those parts of both which have a direct bearing 
upon his subject, selecting bis examples of Special Rules 
from amongst those which most meet with his approval 
Instead of pursuing such a simple and conunendable 
course, however, he chooses rather to give us his own 
ideas of what these rules ought to have been j he endea- 
vours to supply what he considers to be omissions, and 
he makes many statements of a purely dogmatical 
character which could not bear the touch of close and 
careful reasoning. Let us take what he says about the 
duties of a fireman^ at p. 7 j, as an example ; — 

The ffiemaA's duties- are wery hazard ous« He is a 
CQfn^eknt person solely employed to test the pit for gas. 
When inflammable gas has been found (and we presume 
that all viewers will see the propriety of examining before 
each shift: begifis werit, even where it has not been found) 
be has to exaau»e the pit onee m every shift, m once in 
every twen^-foivr hours ; should te find' gas, he must 
repost the same in a book kept for the purpoet. The Ac.t 
should have made him post a notice at the pit-head con- 
taining extracts from the'book, showing briefly where gas 
had been found throughout the mine. He also places 
* Bre-boajrds/ or notices of dangerous gas, at the entrance 
to headings which have been found in bia examination to 
contain it. These boards should be painted red and 
made easily recognisable to miners who cannot read- 
Another most responsible duty of the fireman is to act as 
the ^ competent person ^ where shots are being fired. No 
shots should be fired where naked lights are used in the 
viciuAty. as a large volume of gao may exude or be dis- 
ebargea after the shot and so bccoma igaked, although 
the vexuilatida may be ample ; neither sHould lamps on 
Davy’s principle be used for the pperatiotv but selfr 
extinguishing lamps, such as Stephenson’s or Williamson^s 
safety lamps.” 

The advisability, or otherwise, of substituting self- 
, extinguishing safety lamps for those now commonly used 
is a question that has agitated the mining community on 
many occasions before now. Our author, however, aeema 
to regard it as almost a question of his own misihif, and 
as he takes it up with such zeal and pursues it mih so 
much avidity, we propose to devote a few words to its 
dfettuestoiiii Iwi9iNBft«laeeweiMbito ^ 

Majesty^ Commissioners appointed to fnqpire 


into mining accidents in their t88i ParUamentary Report 
draw attention to this risk’ ’-—the risk attending the use of 
Davy and Clanny lamps — “ but 1 think that this report will 
be but little heeded Mging from experience, inasmuch 
as^ oa April 25, 1879 , 1 read a paper before the Inst^tion 
of Mechanical Engineers on the subject, with meperiments 
proving the defects in Davy’s lamp and many other 
modified forms of it in use in mines ; and in a work of 
mine published in 1878,1 state the fact that the Davy 
. lamp will explode in an explosive mixture traveOrng at 
a velocity of eight feet per second.” . . . If the Govern- 
ment will not be convinced of the folly of sanctioning the 
use of Davy, Clanny, and all non-extinguishing safety- 
lamps in mines, the only chance to avoid these disastrous 
explosions is to appeal to the common sense of mining 
engineers.” 

And again— passing over other intermediate references 
— at page 148 

“ I have continually pointed out the danger of using 
non-extinguishing lamps in fiery mines, and at last the 
attention of the Government has been called to the 
danger by the Commissioners, but great blame attaches, 
to my mind (j/V) that this fact was ignored so long.” 

It seems to us to be both unjust and unfair on the part of 
our author to bait the Government after this fashion, inas- 
much as it was already in possession of a vast mass of infor- 
mation concerning this formerly much-discussed question, 
long before he began to write about it. Davy himself knew 
and pointed out the defect of his lamp nearly seventy 
years ago. Dr. Pereira made experiments to illustrate the 
same thing for the information of the Select Committee 
on Accidents in Mines, which sat in 1835, In their 
Report, that Committee made most urgent representations 
on the subject to the Government of their day. At the 
same time a strong effort was made to introduce Upton 
and Robert’s self- extinguishing safety-lamp, which now 
exists only as a historical curiosity amongst others of the 
same kind in the jermyn Street Museum. In 1850 or 1851 
the laxe Mr. Nicholas Wood revived the question, and 
made the first experiments we know of, which fixed the 
velocity at which the explosive air must be travelling 
before the flame will pass through the wire gauze. From 
that date until the time of his death, thirteen or fourteen 
years later, he continued to advocate the adoption of self- 
extinguishing safety-lamps, choosing Stephenson’s for 
his model About the year 1866 the North of England 
Institute of Mining Engineers appointed a Committee to 
consider the matter. They conducted a splendid series 
of experiments which literally exhausted the subject, and 
they published the results in their Transactions. About 
the same time the Government of Belgium appointed a 
Commission for the same purpose, who, after continuing 
experiments intermittently over a period of ten y^s, 
made a short report to the King, and the result was the 
immediate promulgation of a law making the use of 
Mueseler self-extinguishing safety-lamps compulsavy in 
the mines of that country. Finally we} might dtd the 
experiences in France/ the reports published tinder the 
authority of the CommUslon du Or tsou, whidi hag 
iMTooght its labours to a close, the interrogatoafei aMies^ 
by^Ho sanm authority Id tie priodp^ mining distficts bf 
Fr^qs» the opinions express^ by the various 
th^dfecussions which places the epmaueieih^ ai^dbe 
oftfeWhrepUes. 

Mniring aH these facts leforedts eyes, and^ remfca stH li ihg 
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that, atcordin^ to theit o#n sfawing, the Commissioners 
on Accidents have stated nothing that has not heen we]]< 
kno^ for *many years, the Government eotdd noct vety 
wen he convinced of die folly of sanctioning the ttse of 
Davy,C!anny, and all non-extinguishing lamps in mines,” 
unless it is favoured with some new reasons for doing so 
in addition to those that have failed to oonvince so many 
genemionB of its piedccessors. The Government could 
not very well retain its dignity, and at the same time shift 
its ground at the instance of every comer who tltinks he 
possesses the long sought-for panacea ; but there are some 
eager spirits in our midst who appear to be for ever bent 
upon goading it into a hate- like speed, forgetful, evi- 
dently, of the moral of the fable which gives the final 
victory to the more slowly travelling tortoise. 

We have only one more remark to make, and then we 
must conclude this already too long notice, namely, that 
a book which is written ostensibly for the education and 
information of even a .section of the community ought not to 
contain recommendations of different kinds of apparatus 
which are apparently made and sold for tJic pecuniary 
benefit of the author. Mr. Bagot can have plenty of 
opportunities for advertising his improved and patented 
appliances without scattering notices of them through the 
pages of his books j and we would fain hope and believe 
that he was unaware of the gravity of his fault at the time 
he was in the act of committing it in the present 
instance. WuxuM Galloway 


OUR BOOK SHELF 

Theegmie und Astronomie. By A. Krichenbauer. 

(Vienna: Carl Konegen, 1881.) 

Dr. Krichrndaurr believes that Ite has discovered a 
new key to ancient mythology. With the help of the 
Iliad and Odyssey, the gods of Greece are resolved into 
stars and constellations, and the facts of astronomy are 
made to explain their nature and attributes, as well as 
the myths that were told of them. In the deities of 
Egypt, of Babylonia, of India, and of Iran, Dr. Kricfaen- 
bauer finds fresh confirmations of his views. The deve- 
lopment of this early astronomical theogony falls into two 
periods, the first period being one of creation and growth, 
the second of fixity and nationalisation. The first period 
has its “ climacteric ” in B.c, 31 when the Ram already 
ushered in the year. But its real history belongs to that 
earlier age when the Bull took the place of the Ram, and 
it is the Bull, Accordingly, which stands at the bead of 
the religious system, and breaks in sunder the egg of the 
universe. The second period b^ins with the change of 
the summer solstice from the Lion to the Crab in conse- 
quence of the precession of the equinoxes, and thus 
falls about 1462 n.c, when the commencement of the 
year was transferred from the summer solstice to the 
vernal equinox. The equal divisibn of the path of 
the sun fnto the twelve signs of the Zodiac took place 
about seven centuries later. This, briefly put, is the 
substance of Dr. Krichenbaucr^s work. His interpreta- 
tion, however, of the passages of Homer upon whiai his 
the^r)^ is baaed, is purely subjective, and is not likely to 
Commend itself to others. Homeric echolm, at any 
rate, will not admit that any portion ^ tibe Diod or 
Odyssey is anything like so old as he would moke them, 
or ooh contain traditions of anything tike so olda period. 
His aeqUAintonce, afsin, with the facts that re- 

sModi has recovered fix>m the momimettta of and 
Babylonia, is of the most meagre kind. HenoO he is 
tmawate that we happen to know a good deal 
mweOt ^thciei^ Babylonian astwmomy, and the nUtory of 


the Zodiacal signs, as has lately been painted out in 
NaturR, and that wliat we know is alt^ether inconsistent 
with bk statements and conclusions. Thus the year began 
with the vernal equinox, and the heaven was divided into 
twelve equal portions at least as early as u.c. 2000, and 
probably much earlier, while it was in Babylonia that the 
consteUaSioms and Zodiacal signs were first named. On 
the other hand, there was not the remotest connection 
between the theology and mythology of Bal^lonia and 
Egypt. Before Dr. Krichenbauer again writes on this 
subject it would be advisable for him to be better pc- 
quaimed with the results of modern Oriental research. 

Adantis : the Antediluvian World. By Ignatius Don- 
nelly. ^London : Sampson Low, Marston and Co. 
1882). 

Our only reason for noticing this curious book is that 
the names of writers of authority which constantly appear 
in its pages may lead some readers astray. But the 
author, while quoting them, has neither assimilated their 
method nor understood the bearing of their facts. In 
spite of the patient labour bestowed upon the work, and 
tne numerous illustrations with w'hich it is adorned, it is 
merely another contribution to that mass of paradoxical 
literature which awaits the “Budget” of a second De 
Morgan. 

The Early History of the Mediterranean Populations^ 
in their Migtations and Setthinents. By Hyde 
Clarke. (London ; Triibner and Co., 1882.) 

Dr. Hyde Clarke has compared together the devices 
found on the coins and gems of various ancient cities and 
countries, in the hope of proving the connection of the 
populations to which they belonged. The list is a useful 
one, though defective, but it proves no more than that in 
a very late period of the history^ of the Mediterranean 
peoples certain obvious objects were selected in different 
places alike as emblems and devices upon coins. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself resposvsible for opinions txpt*rsstd 
by hu correspondents, Neitker cun he undertake to retuim^ 
or to correspond with the writers of<^ rejected nianuscripis^ 
Ho notice is taken ofanouymoHs cOfffmunications, 

[The Editor urgently requests correspondents to hep their letters 
as short as possible. The pressure on his space ie so 
that it is impossible othirwise to ensure the etppearanee etfm 
oj communications containing interesting and novel facts. 'I 

Speechless Man 

JN his notice of my work on “ Asia,” in bst week’s iswe of 
NATifkE, Mr. Sayce finds fault wUh me for rejecting tlie modem 
doctrine tlut ** man was speechless wlicn the leading races were 
differentiated from one another.” I ceitainly do rcj«:t that doc- 
trine, but not on the ground that he supposes. I reject it as in 
iD'clf to the last degree improbaHe, and as ntterly inadequate to 
account for the eondiUcns which have suggested it. Seeing that 
there are many more radical forms of speech in the world than 
there are radical physical types, if indeetl any of the physteai 
types can be regarded as radical, antbropoJogiscs have romewhat 
rashly concluded that these forms of st>efch must have sprung 
up independently of each other after the ^iisperoionof an assumed 
speechless human race throughout the world. We are in fact 
asked to believe that the cootinenta were first peopled, here by a 
black, there by a white, elsewlwre by a yellow, a brown, or a 
red speries, all posi^ibly sprung of one stock, hut all still ignorant 
of any exc^ perhaps a sign-language at the time of the dis- 
persion, Then there came a time or times when thete diverse 
species all of them to babble independently of each other 
in their diverse independ^ aettlemeias. ConsequeuUy, while 
the Toees may have Wen originalty one, the stock languages had 
each a s^rate startiim^polnt, ana therefore were never originnlly 
one. Hencte thia su&^ity violent assumption ir made in 
order to eitohih the present diversity of speech on the globe. 
on the cotKtorr, hold that it a useless assumption, that it 
cxplaiiw nothing, that it Is an all but incredible hypothesis, and 
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lastly that the present diversity of speech on the globe ad intis of 
another, a much more simple and rational explanation. 

What are the facts ? Col. Garrick Mallery has an interesting 
paper also in last week’s Nature, on Gesture Speech, in which 
be tells us that there ore, or were, in the United States alone 
sixty-five stock languages differing from each other "as radically 
as each differed from 3 xe Hebrew, Chinese, or English.” And 
how many more in Mexico, Central, and South America ? In 
Europe we have at least one still surviving, the Basque, fn Asia 
there are at least thirty- five or forty. But who will count the 
number in the Sudan, and in the Oceanic regions occupied by 
the Negrito, Papuan, and Melanesian tribes ? It is no exaggera* 
tion to say that probably as many as two thousand of these stock 
languages have been evolved since man first began to utter 
articulate sounds. 

Now if it be necessary to postulate two independent evolutions 
of human speech in order to account for two independent forms 
of speech, it follows that we must postulate two thousand inde- 
pendent evolutions of human speech in order to account for these 
two thousand independent forms of speech. Are the advocates 
of speechless races prepared to go this length ? Or do anthro- 
pologists at all realist the nature of the problem, when they 
propose to explain the existence of fundamentally distinct 
languages by the assumption of a corresponding number of inde- 
pendent centres of linguistic evolution ? If they draw the line 
short of one or two thousand such centres, how do they propose 
to meet the difficulty presented by so many separate types of 
speech ? Frederic Muller left the problem just where it was 
when he arbitrarily fixed the number of physical and linguistic 
families at twelve. 

But so marvellous is the evolution of speech, that one may 
well doubt whether it occurred even so many as twelve times 
ever since the appearance of man on the earth. For my part I 
decline to believe that it occurred more than once, if once be 
sufficient to account for the present conditions. And it is on 
this ground that I take my stand. Anything fhort of, say, two 
thousand evolutions of speech are inadeegate j one suffices ! 
Under like conditions speech becomes differentiated far more 
ra]>idly than physical features. The former is essentially more 
or less evanescent ; the latter are relatively persistent. Hence 
during the many ages of man’s life on the gl^^be, physical 
type has been but slightly modified, producing mere varieties — a 
bUck and woolly-haired, a yellow and lank-haired, a fair and 
wavy-haired variety, and fo on. Rut the primeval linguistic 
type or germ has Income differentiated into varieties, species and 
even genera, whence the various morphological orders of speech, 
four in number, and the many now fundamentally distinct 
groups and families developed within each of tho!>e morpho- 
logical orders, some extinct, some dying out, some still 
flourishing. The germ itself, which flerv^ as the common 
starting point, but which was itself at first little more than 
.speech "in petto,” has Ibbg been effaced past all recovery. 
Hence, although starting from one common centre, it does not 
follow that the linguistic families now existing can ever again be 
traced Imck to that common centre. Aided as we are by 
embryology and the fossil world, can we trace back the various 
orders of plants and animals to their common centres? Yet no 
evolutionist doubts that they were differentiated from such centres. 
But language, although it may he said to have a sort of embryo- 
logy within itself, revealing the growth of its inner structure, 
leaves no fossils Itehind it. Its "missing links” are lost for 
ever. Hence it is not surprising that, in dealing with the evolu- 
tion of speech, much more must be postulate than is always 
necessary in dealing with the evolurion of organised life. It 
follows that while Darwinism as applied to organisms may one 
day be established scientifically, Darwinism as applied to lan- 
guage, must always partake somewhat of the nature of a h3rpo- 
thesis. Meanwhile 1 submit that, on the reasons here given, 
the hypothesis of a common primeval linguistic germ is both 
rational and adequate, whereas the hypothesis of speechless 
races is both improbable in itself, and fails to account for the 
very conditions to explain which it has been invented. 

A, H. Keane 

The Chemistry of the Plante and Faure Batteries 

In your is?ue of the aoth ult. there U a letter by Dr. Oliver 
lodge on the recent experiments of Mr. Tribe and mprself. 
While confirming onr general results from his own experience, 
he asks a question about the iead sulphate into which we state 


the spongy lead is converted during the diScbaige of a Plantd or 
Faure battery. 

In an early ttage of our iovestigatiou we saH^ed ourselves 
that lead sulphate was capable of l^th oxidation and reduction 
by the voltaic current, under the circumstances found in these 
batteries. Our best experiment is described in JfATURE of 
March 16. It was made by spreading lead sulphateonpEurnum 
piates ; but I have just had it reputed with lead plates, so as to 
imitate more closely the conditions of actual practice. The 
I'Ulphate was reduced by the electrolytic hydrogen as before. As, 
however, the reduction takes place nrst in close proximity to the 
lead plate, it is not easily recognised till the chemical change has 
advanced some distance, and a good deal of the white salt 
always escaped decomposition. But the dreumstanoes of the 
actuEd practice are much more favourable for the reduction of 
the sulphate than were those of our experiment : for the sulphate 
b formed in perfect contact with the metallic lead of the plate or 
its spongy coveriog, and the reduction is doubtless facilitated by 
its intimate mixture with the excess of spongy lead. When we 
stated that sulphate of lead is finally the "only product of the 
discharge,” we were referring to the disappearance of any 
peroxide, and did not mean to imply that in actual practice the 
whole of the spongy metal is usually converted into sulphate. 

In our experiments Mr. Tribe and I have always employed a 
sufficiency of acid, and we have never found any difficulty in 
charging again a plate which had been discharged . 

In conclusion, I may express my great satisfaction that Dr. 
Lodge is carrying on an independent inquiry into the obscure 
chemical changes that take place in thc^e cells. 

Bowness, August 5 J. H. Gladstone 

The Late Prof. BaUour 

Permit me to add a few words to Dr. Foster’s admirable 
biographical sketch in the last number of Nature, and thereby 
correct a slight error into which he has fallen. He assigns to 
me the credit of inviting our much-lamented friend to pve 
lectures on animal morphology. It behoves me to say tSat I 
have no claim to so much foresight. The proposal, so charac- 
teristic of Prof. Balfour’s ardent disposition, originated, to the 
best of my belief, with him, and all I had to do was to place at 
his yervice, with the consent of the Vice-Chancellor for the time 
being, my private room in the New Museums, which I was glad 
to sec turned to so good a purpose, for hitherto but little use 
had been made of it. The result is sufficiently well known, 

• Alfred Newton 

44, Davies Street, London, August 5 


M. Raoul Pictet’s Corpuscular Theory of Gravitation 

I BELIEVE that I can remove M. Pictet's uncertainties regard- 
ing the credibility of the presumptive origin of attractive force 
in the undirected motion of an all-pervading material ether, 
without adopting the desponding alternative to which he appears 
to be obliged (in perhaps needless extremities) to betake himself, 
that it might be conceded “without its being possible to explain 
it.” My reasons for acce;ding the proposition without any aoubt 
or question, would at least, 1 believe, if they could be submitted 
to him in n form of faultless coherence and comple^encis, relieve 
him from pursuing the laborious purpose, which I am perfectly 
assured from my own apprehension of the real character of 
the equivalence, and of the mode of establishment which it 
admits of, would fail in its intended object, of undertaking a 
series of pendulum experiments to prove it. 

Before reading the translation in Nature, vo!. xxvi, p, 310, 
of M. Pictet’s paper on a comparison between the potential and 
corpu'-cular theories of attractive force, I had in fact just aasured 
myhclf satisfactorily of the correctness of exactly the conriusion 
of which he has given such a clear and distinct enunciation, 
from a theory of thermodynamic actions which proceeds upon an 
entirely different basis from that which he has skilfully, and in so 
many cases successfully, applied. The demonstration which 1 tued 
is a sufficiently clear and consistent one to be convincing ; but it 
is founded upon a chain of reasoning which U quite indcMndent 
of that employed by M. Pictet, and it does not actually lead me 
to entertain the theoretical conclusion that the apparent force of 
gravitation on a planet will be in any measure directlv dependent 
on, and variable with the varyiiw velocities of other planets’ 
motlotiR in the solar system ; but that it will be a constaM 
of the etbeteal medium. If therefore the proof wfaieh I ceuld 
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o&r of hb propOBtfctoii deserves to be regarded as a valid one, it 
will not only avoid the necessity of any more experimental evi- 
dence than we already posses i of the nature of gravitative action, 
but it will ^0 afford at the same time a satbractory confirma* 
tion of the kind of ethereal explanation of gravitation of which 
M, Pictet is in search. 

I have been delayed hitherto in publishing my views of the 
primary character of thermo-dynamical principles by difficulties 
which at the outset attended their applications to explain the 
experimental phenomena of conduction and radiation. These 
ditnculties, however, and others na^rally incident to the deve- 
lopment of a new physical conception, I believe that I have 
satisfactorily mastered and overcome. But I anticifMte the needs 
of much greater expansions in the theory before it will avail as 
completely as in those important cases, to include and demonstrate 
properties of specific and latent heats, and of dilatation, and the 
other thermal phenomena of fusion and evaporation, and of 
vapour tension, to which M. Pictet has found for his theory such 
useful applications. 

Taking his departure from an entirely different common 
principle of thermal actions from that with which I set out, the 
results of M, Pictet*s rcftCarches will yet, I believe, accord inti- 
mutely, wherever the two parallel method', have a common 
meeting-point, with my own deductions. I accordingly enter- 
tain great hopes of recognising among his examples of con- 
formity to a common law and method, links and steps of 
demonstration in a complete theory of the properties of heat, in 
phases of its action where physical axioms not exactly akin to 
his own fail to furnish me with sufficient explanations of them ; 
in the same way that it has afforded me great pleasure to offer 
full corroboration of M. Pictet’s views, from my own inquiries, 
at a point wliere his theoretical hypotheses have proved insuffi- 
cient to cope with an exceedingly extensive and general provision 
of kinetic laws, much more comprehensive in its physical rela- 
tions than those mechanical deportments of wdiich we observe 
the propcrticB and laws in pondcmble matter, when it is not 
under the more profoundly modifying and affecting influence of 
the all-energising power and all-pervaduig agency of heat. 

ColUngwood, Ilawkhurst, July 29 A. S. Hkrsciikl 


M. Cailletet’a Pump for Condensing Gas 

At page 308 of your last number you mention a pump in- 
vented by M. Cailletet for condensing gases, in which he uses 
mercury as a fluid piston, in order to fill every interstice of the 
pump barrel, and so expel the last atom of gas ; of course, in 
this cose, he would use an ordinary plunger pump, with both the 
inlet and outlet valves at the top, and the proper quantity of 
mercury in the barrel, so as to fill it completely in tlie down* 
stroke of the plunger or piston. 

It is curious that a similar pump is figured in the first volume 
of the Mechanics Ma^azine^ 1823, page 232, as invented by 
Henry Russell ; and I have always understood that a modifica- 
tion of this was used by David Gonion at the unfortunate “ Port- 
able Oil Gas Co.”, to condense gas into the reservoir from 
which his lamps ivere filled. The patents are Gordon and 
Heard, 4391— <1819, and David Gordon, 4940 — 1824; ^ 
pany was formed at the time ior using his lamps, and w as worked 
for a few years, but the royaltUs having much exceeded the 
projlu, the Company came to grief, Roui’. J. Lkcky 

3, Lorton Terrace, Notting Hill, August 2 


Spectrum of the Light of the Glowworm 

When the subject of the phosphorescence of the Lampyridse 
came under discus don at the meeting of the Entomological 
Society of London on February 4, 1880 {Prac, Ent. Soc., 1880. 
p. iii.) Mr, Meldola stated that Some yean ago he had 
examined the spectrum of the glowworm, and found that it Was 
continuous, being rich in blue and green rays, and comparatively 
poor in red and yellow.” This substantially confirms the obpcr- 
vation of Sir John Conroy, although Mr, Mel^bla gives no 
m^urements. John SPiLtER 

Canonbury» August 5 


though the composition of the inner parts was chemically the 
same as wood, it was structureles«, and its origin not known or 
understood. 

1 believe it is simply composed of the refuse of the 



While ant'hill, part laid open. 


wood on whijh they feed, and formed into sub -spherical cuinhs 
in which the young are generally found. The walls of the aiu 
hill are of pure clay perforated with passages ; towards the 
centre there aie large chambers in which these combs me 
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constructed, and they are full of passages and small chamlxTs, 
the walls about I -20th of an inch tiuck. 1 send some rough 
sketches that may serve to illustrate these, in ciisc they may be 
worth insertion. 

It is no wonder the-.e comb^ nre stiiicturelcss and yet of the 




C.— Part of a coaib, full of chambens 

same chemical composition as wootl, If a box full of j^ajiers 
or books is attacked the rei-uUs aie only too well known to 
those living in the tropics. 

Asam, June 18 S. E. Peal 


White Ants’ Hests 

I oasKftvx in Natuai^ vol. xxvi. p. 7s, from line 13 to 33 
ittslu^ivtt, some ronarka riding the composition of the inner 
of the two dUtinct sbructores composing an anrt hlU, and that 


Voice in Lizards 

I HAVE been muoh surprised to see by the recent letters in 
Nature that there was any doubt as to the lizard having a 
voice. X have so often heard and seen a lizard uttering its peculiar 
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noteiivi that 1 did liot in 3 «gine there was anything unuoual in tlie 
circumstance. The voice is a frhfill ** chirp,” and the whole 
body and tad vibrate simultaneously with its utterance. 

Madras, July 9 Surgeon 


Halo 

With reference to the very interesting remarks \^hich Prof. 
Silvanus Thompson makes in this week’s Nature on the 
"halo” observed by me on the i6lh as appearing over Dalkey 
Hill, I ask leave to give the correct bearing of tlie direction in 
which it was seen, L. 35° tS. I may further remark that 1 never 
have seen anything similar in this country, though I had con- 
tinuous occasione of observing halos in the Jiay of Biscay from 
the coast. They seemed to be connected with dominating 
easterly winds there. 

The weather during the eek has been rainy and the tempera- 
ture low for the season. J. P. O’Keilly 

Koyal College of Science for Ireland, Dublin, July 28 


OL/R ASTRONOMICAL COLUMN 

The Spectrum ok Weixs’ Comet.— D r. B. Hassclbcrg, 
of the Observatory of rulkuwa, in a letter to Prof. Tacchini, 
dated June 30, describes his spectroscopic examination of this 
comet, the results of vvhichhe shows to be of a very exceptional 
character. 7 ’he obsenaiioiis were made on the nights of June 
4, 5, and 7. The brightness of the nights at Pulkowa in the 
summer had influenced unfavourably his sjjcctroscopic observa- 
vations of the great comet of 1881, and the position of Well’s 
Comet was also a disadvantage, so that he had not expected a 
prominent .sjKCtrum, and the more because observations by Prof. 
Tacchini and Dr. Vogel at the commencement of April did 
not promise much, llis surprise was therefore the greater on 
finding a very bright and exteiulcd continuous spectrum of the 
nucleus, with an excessively strong yellow line, of which the 
micrc metrical measures proved the perfect identity with the 
yellow line of sodium, line D of the solar spectrum. This was 
a result altogctlicr new in cometary spectroscopy, and the more 
notew orthy liecause at the same time there were no traces of the 
three ordinary bands of the spectrum. It is confirmed by Duin^r, 
Bredichin, and VogcL In the middle of May, on the contrary, 
Vogel’.s observation.s show tliat the three bands were then pre- 
sent, though faint, while of the sodium line there was not the 
Ica'it trace. It is therefore necessary to conclude that during the 
last fortnight of this moiith the spectrum of the comet had 
changed in a manner of which the history of the science furnishes 
no precedent. Dr. Hassclherg then explains his views of the 
modus operandi of these changes, and concludes' — “Jc crois, 
done, que dans le cas actucl, la choleur solaire n'a joue autre 
role que de fairc evaporcr le socHum conlenu dan^ la comete, ct 
que les phenomcnch lumineu* et spectraux observes ont pro- 
voques et enlretenus priucipalement par de.-. d^charges electriques 
iniscs en jcu sons Pinfluence du soleil.” 

'1 his comet is again under ob ervation in Europe. Prof, 
Julius Schmidt observed it;il Athens as early as July 4 j he gives 
bis daylight observations m detail in No. 2447 of the 
Nnch.^ but the excellent meridian ol>sei* vat ions made at Albany, 
U.S., render them of les= importance than might otherwise 
have attached to them. 

OC'CULTATION OK A STAR DY JUHTBR. — The“star 4 Gemi- 
norum, which haji usually been aonj4ldei*cd a seventh magnitude, 
but is 7 *4 in the Durckmmter'img^t will be occulted by th- planet 
Jupiter, on the morning of November 8, the phenomenon being 
favourably observable at the observatories of the United States. 
The apparent place of the star at the time, according to the 
“Greenwich Catalogue” for 1864, is in K.A. 6b. 301. 25s* ’ 59 » 
X>ec 1 . 23® o' 57”'8, and nt conjunction in R,A. Nov. 7, 140. 
12m., Washington M.T. it will be 5" south of the centre of the 
planet according to Leverrier’s po.sition. Assuming the accuracy 
of the places, the immersion may be observed in this country. 

Nova OrHUTCHl, 1848.— Prof. Holder obligingly writes from 
the Washburn Observatory, University of Wisconsin, on July 
22 : — ** In your note of May 4, 1S82, you ask for an estimate of 
the magnitude of the Ntn*a of 1848, whose position is (for 
r88o o) R.A. t6h, Wm, 47s- N.P.U 4a'. I looked for 
thi4 object on July 18, and found it by help of your alUnetdiom 
with three stars which I bad copied in my observing list, but I 


had, however, no note of its magnitiida. Thors or* three foiat 
stars MOT it 

I. Mag. 13 in / ■ 25**:±; 

a- 13-5 Inf »= !6 o*± 

3. „ 14 in / = 270*± 

The Nem itself is between 12 '5 and 3*0 m^g. ocooardlng to my 
estimate, and has no colour. 

I'his estimate proves that no very seosible change has taken 
place since 1H75. 

' Schroeter’s Observations ok Mars. — Prof. Bakhuysen 
announces the publication of Schrocter’s ** Areographische 
Beitriige zur genauern Kenutniss und Beurtheilung des Planeten 
Mars," a work which he bad designed to publiim himself, and 
had nearly completed at the time of his death, in 1816. ’Fhe 
manuscripts and cupper plates were in the possession of H. 
Schrocter, of Linsburg, near Nienburg on the Weser, a grand- 
son of the astronomer, and Prof. Bakhuysen having heard, 
through Dr. Terby, of Louvain, in December, 1874, that he 
had some intention of disposing of them to a scientific in- 
stitution, took measures to obtain them for the Observatory at 
Leyden; the authorities in that University favourably i-cocivcd 
the application made to them, and provided the necessary funds 
for the purchase, and early in 1S76 the Observatory was in po^- 
scssiou of the monu'icripts of the ** Areographischen Bcitrage,” 
with fourteen copper plates belonging thereto. The publication 
has Ijceu undertaken by the firm of E. J. Brill, of Leyden, 
Two-thu*ds of the work appear to have been twice revised by 
Schroeter himself, so that tlic greater part of it is issued in the 
state which U was designed that it should be by the author. 
Prof. Bakhuyscn mcnliuin; in his ‘ ‘ Pro-^peclus ” that he had 
newly reduced Schroetcr’s obsci'vations for the position of the 
axis of Mars, and found its longitude and latUuue JSU'* 59' and 
60° 32', which is in nearer agreement with Ouderaann’s reduc- 
tion of Bessel’s few measures than with the recent determination 
of Schiaparelli. 


KOREAN ETHNOLOGY 

A t a recent interview with Mr. Charles Marvin, M. 

Semenoff, vice-president of the Russian Geographi- 
cal Society, remarked that ‘'every annexation in Central 
Asia is a source of satisfaction to our scientific men. 
Fresh fields arc opened up for research, and all this must 
naturally be of interest to persons devoted to science.’^ 
Some such thoughts will probably have occurred to most 
ethnologists on hearing that Korea has at last broken 
through the barriers of exclusiveness and concluded com- 
mcrcud treaties both with England and the United States. 
Foreigners will doubtless for some time be restricted to 
the three treaty ports thrown open on the eastern and 
southern coasts, and to SeuI, the capital, where British 
and American political agents will reside. )^ut the oppor- 
tunities thus afforded of studying the interesting inhabi* 
tants of this region cannot fail to be gradually extended, 
until the whole peninsula becomes accessible to scientific 
exploration. Meantime a few notes on the ethnical rela- 
tions of the people to their neighbours will probably be 
acceptable to the readers of Nature. 

The term Korca^ now applied to the whole peninsula, 
was originally restricted to the northern stale of KoHd. 
the Chinese and Japanese forms of which were KaoH and 
Korai respectively. With the fusion of Korid, Petsi, 
San-kani Kudara, and all the other petty states into the 
present monarchy about the end of the fourteenth century, 
the name of the northern and most important of these 
principalities was extended by Japanese wntera to the 
whole country, wbBe the monarchy itself, at that time 
subject to China, took the official Chinese title of 
Chaosien (Tsiosen), or "Serenity of the Morningi’' In 
reference to its geographicid position between the con- 
tinent and Japan, the ** Land of the Rising Sun/' For 
the inhabitants themselves there seems to have been no 
recognised general name, although those of the southern 
divisioo were commonly deaigxiated in Japanese history 
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by the expression or ^ Herd of Bears,” yet to the 

pmple thus contemptuously spoken of, the natives of the 
archipelago were indebted for a knowledge of phonetic 
writing, for their peculiar Buddhism, for their (^rcelain 
and some other industries. Political relations had been 
established between the two countries certainly before the 
third century of the new era, when a large portion of the 
l^insula was reduced by the Queen Regent Zin^. 
Since then the political ascendency has oscillated be- 
tween China and Japan, and the substantial independence 
hitherto preserved by the Seul government must be 
mainly attributed to the rivalry of its powerful neigh- 
bours. 

The Korean race is commonly regarded as a branch of 
the Mongolic stock. But it really seems to have resulted 
from the fusion of two distinct clenxents, the Mongolic 
and Caucasic, the former no doubt predominating. These 
are probably the Sien-pi and San-han of Chinese writers, 
from Whose union the present inhabitants are said to have 
sprung. The San-han (San-kan, or “ Three Kan *’) pre- 
vailed in the central parts, and were apparently Mongols, 
while the Slen-pi, numerous especially in the south, are, 
perhaps, the above-mentioned Kmaso of the Japanese 
historians, representing the fair type, whose presence is 
attested by overwhelming evidence.^ These Kmaso 
made frequent predatory excursions in very ancient times 
to Kiusiu and Hondo, even fonning permanent settle- 
ments on several parts of the coast. It is probable that 
they also reached the Riu-kiu (Lii-Chu) archipelago, and 
thus may the presence be explained of a certain fair 
element in Japan itself, and especially in the Rvu-kiu 
group. 

The Caucasic seem to have preceded the Mongol tribes 
in the peninsula. But they were gradually out-numbered 
and largely absorbed by the yellow stock, owing to con- 
stant migrations, especially from the Chinese provinces of 
Pechili and Shantung, throughout the fourth and fifth 
centuries of the vulgar era. It is also to be noted, that 
with every revolution or change of dynasty in China, the 
leaders of the defeated party usually took refuge with 
their followers in Korea. The Mongol stock was thus 
continually fortified, while the stream of Caucasic migra- 
tion had ceased to flow from prehistoric times. Hence it 
is not surprising to find that the prevailing type is now 
dUstinccly Mongoloid. Of the nine or ten million in- 
habitants of the x>enin3ula, probably five-sixths may be 
described as distinguished by broad and rather flat fea- 
tures, high cheek-bones, slightly oblique black eyes, small 
nose, thick lips, black and lank hair, sparse beard, yeb 
lowish or coppery complexion. The rest, representing 
the orimnal Caucasic element, are characterised by 
rotxnded or oval features, Urge nose, light complexion, 
delicate skin, dsestnut or brown hair, blue eyes, full beard. 
Between the two extremes there naturally occur several 
intermediate shades, all of which serve to explain the 
contradictory accounts of the missionaries and travellers 
speaking from actual observation, but generally ignorant 
of the original constituent elements and ethnical relations 
of the natives. All, however, agree in describing them 
as taUer and more robust than the Chinese and Japanese, 
while fully equal to them in intdligence and moral quali- 
ties. They are a simple, honest, good-natured people, 


* THe Uaguatt of Enwt Ojrtwit b conchiiive on thb point ; " Untor tbti 
violMl (lb mif wihreud inainor KeiMii im Lande *u Ge»iche 

gakomutn/Mba ich aw viel* vw so edvln ux^ '<dunikurvoUom Gotichu- 
ausdruck umundoiii, iSktt man ftu, v/krta ua nack unMrer Sine gakkidet 
gfWawn, for Europftir k&«t« haUon kOnoon. Aodb ytit«r dkn Kindam war 
|WMM A tu m W d«rcii iAnr PmtgimAtxipm mmi rvs^ 

ihr tfhnd^ Hoar mud die blmuen Au^fu so au^lUg, da^s Me 
von SuNpaiMihou KHtdera kaum »t imterachelden wunn, ued kk latch des 
BiodftdM IhMr AlMOMMutwa von Euwfi^ ^ht u. erwwhroo vwnocbie. 
kU bchmkeroiB EindringoB in« Land dwse fiEMheiaungeiae oehaWlUiige 
uod aOUgUeb* wurdo U»d diew mierat Arutcht «i« irrig aurtSex- 

jMwioMn wwdon muxltc.** Hoiaen Noch Koko. Leipxif , imx, p. & 

wAm mstf be in odwrrMpec^ hb onridmiet urn 
t^av«ttlon my be unhedutdoabr ooeepied. agroeinff ma U doaa with OuU 
dr»oin«tty otbet obierver*, 


very frank, laborious, and hospitable, although hitherto 
compelled by their exclusive laws to treat strangers with 
suspicion and an outward show of unfriendliness. That 
this unfriendliness is merely assumed through fear of the 
authorities is abundantly evident from Capt. Basil Hall's 
account of his intercourse with the natives of the islands 
on the west coast. 

Polygamy, although permitted, is little practised, in 
this respect resembling their peculiar Buddhism. But 
while some consideration is shown for the women, to 
whom the streets are given up in the evening, the gods 
arc treated with the greatest contempt and! indifference. 
In many towns there arc no temples, nor even any 
domestic shrines. The images of gods and saints are 
mere wooden blocks set up uke landmarks by the way- 
side, and inferior as works of art to the idols of the Poly- 
nesians. When one of these divinities gets blown down 
or rots away, it becomes the sport of the children, who 
amuse themselves by kicking it about amid the jeers and 
laughter of their ciders. The religious sentiment, which 
may be said to culminate on the Tibetan plateau, seems 
to fade away west and east as it descends towards the 
Atlantic and Pacific seaboards. 

Formerly masters of the Japanese in many arts, the 
Koreans at present cultivate few industries beyond the 
weaving and dyeing of linens and cottons, and the pre- 
paration of paper from the pulp of the Brusiotietia 
papyrifera. Silks and tea arc imported from China and 

) [apan, and the exports to those countries have hitherto 
)een mainly restricted to rice, raw silk, peltries, paper, 
tobacco, and ginseng. 

But for the Chinese influence^, which are of compara- 
tively recent date, the speech of the Koreans would betray 
few indications of their mixed origin. Here as elsewhere 
the primeval languages have refused to intermingle ; the 
Caucasic has perished, the Mongolic alone surviving. 
Hut the dis|x:rsioD took place at such a remote period 
that, beyond a general morphological resemblance, few 
traces can now be detected of any fundamental unity 
of speech between the Koreans and the surrounding 
Mongoloid peoples. Like the Manchu, Mongolian, and 
Japanese, the Korean is a polysyllabic, agglutinating and 
untoned language, with a rich phonetic system, including 
as many as fourteen vowels and several gutturals and 
aspirates. In structure and vocabulary it seems to ap- 

E roach nearest to the Japanese, with which W. G. Aston 
as compared 

The national writing system is purely phonetic, con- 
sisting of a syllabic alphabet of great antiquity, but 
unknown origin. It is probably an offshoot of the 
common alphabetic system formerly diffused throughout 
Ea^t Asia and Malaysia, and scattered members of which 
are still found amongst the Lolo and Mosso of South-west 
China, the Tagalas and Bisayans of the Philippine Archi- 
pelago, the KorinchijRejangs, and Lampungs of Sumatra, 
and the Dravidians of Southern India. In Korea, how- 
ever, the literati use the Chinese ideographic system 
exclusively, leaving the despised native writing to women 
and chilcfren. This alphabet ni^ be seen in the first 
volume of Dallet’s “ Histoire de VEglisc dc Corde,” which 
has hitherto been almost our only authority on the subjea 
of the Korean language and literature. Last year, how- 
ever, a large Korean -French dictionary and a Korean 
grammar in French were published in Totio. There is 
also a ^‘Korean Reader,” by Ross (Shanghai, 1879), 
which the writer has not seen. 

A. H. Keane 

' fleems probxfalt that th« dinUnco which MparaUs J^anaBe Groai 
li ntft giwter than that whkh Hm beiwean Rnglhh ana samAcnt. . . . 
EwBfjtiilDg caiwd«i«d w« may them equally clMely aliUad widi 

the moat rciujtely oonoaoted meinbeta of the Anran family." {yfaMrmtU oC 
the Royal Aiiatic Society for August, 1870.) lu this awkuftrdty worded 
■anteace the writer doei net meui to imy that Japaneae and Korean are 
allied to Aryau, but that they are as nearly related to each other as ate the 
most remotely connected members of the Aryan ftunily to each other. 
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THE COLOURS OF FLOWERS, AS ILLUS- 
TRATED BY THE BRITISH FLORAE 
III. — Variegation and Retrogression 

S O far 'we have spoken for the most part as though 
every flo Acr were of one unvaried hue throughout. 
VVe must now add a few considerations on the subject of 
the spots and lines which so often variegate the petals 
in certain species. In this connection a hint or Mr. 
Wallace is full of meaning. Everywhere in nature, he 
points out, spots and eyes of colour appear on the most 
bighly-modined parts, and this rule applies most notice- 
ably to the case of petals. Simple regular flowers, like 
the buttercups and roses, hardly ever have any spots or 
lines ; but in very modified forms like the labiates and the 
orchids they are extremely common. 

Structurally speaking, the spots and lines seem to be 
the direct result of high modification ] but functionally, 
they act as honey-guides, and for this purpose they have 
no doubt undergone special selection by the proper in- 
sects. The case is just analogous to that of the peacock's 
plumes or the wings of butterflies. In either instance, 
tbe Spots and eye-marks tend to appear on the most 
highly-modified surfaces ; but they are perpetuated and 
intensified by special selective action. Lines are com- 
paratively rare on regular flowers, but they tend to appear 
as soon as the flower becomes even slightly bilateral, and 
they point directly towards the nectaries. Hence they 
cannot be mere purposeless products of special modifica- 
tion ; they clearly subserve a function in the economy of 
the plant, and that function is tbe direction of the insect 
towards the proper place for effecting the fertilisation of 
the ovary. In the common rhodendron, the connection 
can be most readily observed with the naked eye, and the 
honey tested by the tongue. In this case, one lobe of the 
corolla secretes a very large drop of nectar in a fold near 
its base, and the lines of dark spots appear on this lobe 
alone, pointing directly towards the nectariferous surface. 

The Geramacea afford an excellent illustration of the 
general principle. They are on the whole a comparatively 
nigh family of polypetals, for their ovary tends to become 
compound anef veiV complicated, and they have many 
advanced devices for the dispersion of their seeds, Oxalis 
cortiiculatay our simplest English form, is pale yellow ; 
O. acetoseUa is white, with a yellow base, and its veins are 
delicately tinged with lilac. The flowers of EraUum 
and Geranium^ which are much more advanced, are gene- 
rally pink or purplish, often marked with paler or darker 
lines. For the most part, however, these regular forms 
are fairly uniform in hue ; but the South African Pelar^ 
cultivated in gardens and hot-houses, are slightly 
bilateral, the two upper petals standing off from the three 
lower ones ; and these two become at once marked 
with dark lines, which are in some cases scarcely visible, 
and in others fairly pronounced. From this simple be- 
ginning one can trace a gradual progress in heterogeneity 
of colouring, till at last the most developed buateral 
Pelargoniums have the two upper petals of quite a dif- 
ferent hue from the three lower ones, besides being deeply 
marked with belts and spots of dappled colour. In the 
allied Tropceolum or Indian cress (Fig. 21) this tendency 
is carried still further. Here, the calyx is prolonged 
into a deep spur, containing tbe honey, inaccessible to 
any but a few large insects ; and towards this spur all the 
lines on the petals converge. 

In most x^ular flowers, the lines are mere intensifica- 
tions (or diminutions) of the general cdlouration along 
the veins or ribs of the corolla ; and they point towards 
the base or claw of the petal, where the honey is usually 
secreted. But in irregular flowers, we often get a higher 
modification of colour, so that one region of the petal is 
yellow or white, while another is pink or blue; and these 

* Continued fron p. 306, 
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regions often run transversely, not longitudinally. , l^b 
modifications usually affect the most highly-altered parts 
of the irregular flower. 

The common wild pansy, Viola tricolor^ affords a good 
example of complex variegation. Its flowers are puiple, 
white, or yellow ; or have these pigments variously inter- 
mixed. The two upper pairs of petals are usually the . 
most coloured ; the lower one is broadest, and generally 
yellow at the base, with dark lines leading towards the 
spur. Viola palustris exhibits the same tendency in a 
less degree ; it is pale blue, with purple streaks. The 
whole family is immensely interesting from the present 
point of view, and should be closely observed by the 
student at first hand 

Among regular Corolliflorce, variegation is not very 
common, though it occurs much oftener than in the poly- 
petalous classes, especially at the throat of the tube, as in 
the forget-me-nots {Myosotis) ; but in irregular Corolli- 
flora it is exceedingly frequent. The Lentibuhuxa and 
other small families afford several examples. In the great 
order of Labiaia, the highly modified lower lip is very 
often spotted, especially where it is most developed. This 
is the case in Stachys silvatica^ Lamium purpureum, 
Galeopsis tetrakit^ Calamintha acinos, Arpeta cataria^ A. 
glechoma^ Ajuga replans^ Scutellaria galericulata^ and 
many other species. Several exotic kinds show the same 
tendency in a more marked degree. 

The Scrophularinea^ however, form perhaps the best 
example of any. We have noticed already that compara- 
tively few of these are as blue or as purple as might be 
expected from their high organisation. The explanation 
is that they have mostly got beyond the monochromatic 
stage altogether, and reached the level of intense varie- 
gation. They are, in fact, a family with profoundly 
modified flowers, most of which are very specially adapted 
to very exceptional modes of insect fertilisation. The 
Veronicas alone among our English genera are simply 
blue, with white or pink lines ; the others are mostly 
spotted or dappled. Antirrhinum majus is purple, some- 
times crimson or white, with the curiously closed throat a 
bright yellow. Linana cymbalafia is blue or lilac, with 
white patches, and the palate a delicate primrose. L, 
spuria is yellow, with a purple throat. minor is purple, 
with a white lower lip and yellow palate. The very 
strange flowers of Scrophularia have a curious, inde- 
scribable mixture of brown, green, dingy purple, and buff, 
Sibihorpia is pink, with the two smaller lobes of the 
corolla yellow. Digitalis purpurea^ the foxglove, is 
purple, spotted with red and white. Euphrasia^ eye- 
Dright, is white or lilac, with purple veins, and the middle 
lob« of the lower lip yellow, Melampyrum amensc is 
red, with pink lips and a purple throat. As a rule, the 
spots or patches of intrusive colour are developed trans- 
versely near the palate or around the throat. Purple, red, 
or blue appear to be the prevalent ground- tones, with 
white and yellow introduced as contrasted tints. 

Among Monocotyledons, such plants as the highly 
modified Iris genus show similar results. Our own L 
fwtidissima has blue sepals, with yellow petals and spathu- 
late stigmas, all much veined. The Orchidacea exhibit 
the same tendency far more markedly. Orchis mascula^ O. 
maculata^ 0 . laxifloray and many other British species have 
the lip spotted (Fig, 22), In 0 . w/AVomand O. nircinay the 
variegation is even more conspicuous. In O. ustulata, 
the spots on the lip are raised. The problematical bee- 
orchid, Ophrys apifera^ is singularly dappled on the lip 
and disk, and has the sepals diflerent in colour from the 
rest of the flower. Aceras anthropophoray the man-orchid, 
has green sepals and petals, edged with red, and a yellow 
Bp, pink fringed. Cypripedium c^ceolus^ tbe lady^s 
silpp^, Cephdlanthcra grmd^oray white heilebori&e,, and 
most other British species, are similarly very diversified 
in colour^ As to the exotic speciea some of them are 
more peculiarly timed and trended with twtf a decen 
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Urtni hues than any other forms of flowers in the whole 
world. 

On the other hand, primitive yellow flowers of the 
earliest type never have any lines or spots whatsoever. 

Besides the complications introduced by variegation, we 
have also to consider those introduced by retrogression. 
Flowers which have reached a given stage in the pro- 
gressive scale of colouration often show a tendency to fall 
back to a lower stage. When this tendency is of the 
nature of a mere temporary reversion (that is to say, when 
it affects only a few individuals, or a casual variety), it 
may conveniently be described as Relapse. When, how- 
ever, it affects a whole species, and becomes fixed in the 
species by a new and presumably lower adaptation, it 
may best be styled Retrogression. 

Primary yellow flowers, like the buttercups and poten- 
tillas, show little or no tendency to vary in colour in a 
state of nature. They have never passed through any 
earlier stage to which they can revert ; and they are not 
likely to strike out a new hue for themselves. 

Some white flowers, on the other hand, show a decided 
tendency occasionally to revert to yellow, especially in the 
simpler orders. Erysimum orientate varies from white to 
pale primrose. Raphanus rapAanistrum, as already noted, 
is usually even lilac, often white, and on the sea-shore 
yellow. The white cistuses often revert to a pale sallow 
tinge. In some roses, the throat becomes yellow in certain 
specimens. Slitchwort occurs yellow near Exeter. In 



KiC.. ai. — Fl'jwer of Indian Cress, orange with dark lines : the honey-guidci. 
point directly towards the long spur. 

several other cases, stray yellow specimens of normally 
white species are not uncommon. 

Pink and red flowers almost invariably revert in many 
individuals to white. A few typical instances must suffice. 
AH the British roses are reddish pink or white. So are 
SaponaHa officinalis, and many pinks, Malva moschata 
runs from rose-coloured to white; M. rotundifolia from 
pale lilac-pink to whitish. Erodium cicutariufn has rosy 
or white petals; all the geraniums occasionally produce 
very pale flowers, White varieties of heaths are frequent 
in the wild state. Where the red or purple is very deeply 
engrained, however, as in labiates, reversion to white 
occurs less commonly. But almost all pink or red 
flowers become white with the greatest readiness under 
cultivation. 

Blue flowers in nearly every case produce abundant 
red, pink, and white varieties in a sute of nature, ft 
would seem, indeed, as though this highest development 
of colour had not yet had time thoroughly to fix itself in 
the constitution of most species. Hence individual re- 
version is here almost universal as an occasio^l incident 
in every species. The columbine {^Aquilegia vnigaris) is 
blu^ or dull purple, sometimes red or white. The larkspur 
{^Delphinium ajacis) often declines from blue to pink or 
ybite. The monkshood {Aconitum naMius) is an ex- 
ti^emely deep blue, very rarely whiter White violets 
everybody knows well. The tampions vary 

fk'om blue to white; so do many of the campanulas. 


Qmiiana campestris is sometime i white. In moat Bora* 
prinem — for example, in borage, viper's bugloss, and forget* 
me- not — pink and white varieties are common. Pink and 
white Veroniccts also occur in abundance among normally 
blue species. Prunella vulparis occasionally produces 
rosy or white blossoms. White wild hyacinths are often 
gathered. Many other cases will suggest themselves to 
every practical botanist. 

Blue flowers, however, very seldom revert lo yellow. 
As a rule, the blue goes back only as far as those shades 
from which it has more recently been developed. This 



Fic.. aj — Orchid, j urpl« wUh white patches ; typs gf highly deve* 
1( pbd bilatera) monoootylcduns, 

is, perhaps, the true rationale of De Candolle’s law of 
xanihic and cyanic types. 

With the light thus cast upon the question to guide us, 
we may pass on to the general consideration of Retro- 
gression in colours. Certain species of advanced families 
have apparently found it advantageous in pertain circum- 
stances to revert to colours lower in the scale than the 
normal hue of their congeners. The reasons for such 
Retrogression are often easy enough lo understand. 

We may take the evening campion {Lychnis vesper tind) 
as a good example. This white flower, as we saw, is evi- 



dently descended from the red day campion {Lychnis 
diurnia)^ because it is still often pale pink, especially 
towards the centre, verging into white at the edge. But 
it has found U convenient to attract moths and be ferti- 
lised by them ; and so it has lost its pinkness, because 
white is naturally the colour best seen by crepuscular in- 
sects in the dusky light of evening. Sir John Lubbock 
notes that such evening flowers never have any spots or 
lines as honey-guides on the petals. 

The evening primrose {(Enothera biennis) is another 
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excallcat instance of the same sort. It belongs to the 
family of the which are highly evolved poiy- 

petalouB plants^ with the petals reduced to four or two in 
number, and placed above instead of below the ovary. 
We should thus naturally expect tliera to be pink or lilac, 
axul this is actually the case with most of our native 
species. Why, then, is the evening primrose yellow? 
Because it is a night- flowering planr, fragrant in the even- 
ing, and its pale yellow colour makes it easily recognisable 
by moths. In this case, however, two points mark it off 
at once from the really primitive yellow flowers. In the 
first place, it has not the bright golden petals of the but- 
tercup, but is rather more of a primrose tint ; and this is 
a common distinguishing trait of the later acquired 
yellows. In the second place, it belongs to a genus in 
which red and pui-ple flowers are common, whereas the 
buttercups are almost all yellow or whitey-ycllow, and the 
potentillas mostly yellow or white. In short, primitive 
yellow flowers are usually golden, and belong to mainly 
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yellow groups : reverted yellow flowers are often primrose 
orange, or chill buff, and occur sporadically among blue, 
red, or purple groups. 

There are other cases less immediately apparent than 
these. For instance, Lamium ^aleobdototty a common 
English labiate, belonging to a usually purple or blue 
family, is bright yellow. But we can form some idea of 
how such changes take place if we look at the pansy, 
which we have seen reason to believe is normally violet- 
purpk, but which usually has a yellow patch on theJowest 
petid In the pansy’s var. lutca^ tlie yellow extends over 
the whole flower, no doubt because this incipient form has 
succeeded io attracting some special insect, or^se grows 
in aituatioDs where yellow proves more conspicuous to 
bees than blue or purple. So, again, anotb^ English 
labsate, Gsi€0psts Uir/iAit, the hemp-setde, has a nak 
purpie or white corolla, sometimes with a tinge of yellow 
m the throat ; and in the var. vcf‘sicolor^ the yellow 
spreads ^1 over the flower, except a purple patch cn th 


lower lip. In G. ochrelmia^ the whok corolla has become 
pure yellow. In this way, one can understand the occur- 
rence of such a flower as Lamium Makebd^hn^ especially 
since an allied specks, Z, album (Fig. 33), ta white, and 
all the jgeous is extrentely variable in Isuked, it 

k to be noted that the yellow labiates 4 f> not commonly 
occur among the less developed thyam, mints, and mar- 
jorams, but among the eKtremeiy ipecialked 
which have very modified flower^ usually variegaSed 
. or spotted lips. Tl)ey seem to be efifienfially tevorsioiitry 
forms from purple or blue species, spotted with yeflow. 

Another hint of Retrogression is given us by flowers 
like our English balsams, Impatiens nali-medmH^e and 
/. fulva^ in the face that their yeHow is generally dappled 
with numerous spots of deeper colour. The balsams are 
highly modified irregular Oeraniacect^ sepals and petals 
being both coloured ; and at first sight it seems curious 
that our species should be yellow, while the simpler Gera- 
niunu and Erodiums are pink or red. But the genus as 
a whole contains many red and variegated species, and 
alters in colour with much plasticity in the hands of gar- 
deners. /. Holi-medangtre is pale yellow, spotted with 
red ; I.fulva is orange, dappled with deep tirown. Both 
are almost certainly products of retrogressive selection. 

In the Prirnulaceie^ we find similar instances. Hotionia 
Palusifis^ a less developed form, is rosy lilac. Cyclamen 
europium is white or rose-coloured. TrientalU eurapeen 
is white or pale pink, with a yellow ring. From such a 
stage as this, it is easy to get at our primroses, cowslips, 



Fig. 36.— Seoiion of Ligulale O/iriposite, all the (loretit rctroj^fes^ionary 
yellow 

and oxlips, which have pale yellow corollas, with orange 
spots at the throat. Indeed, one English species, 
farinosa^ is pale- lilac, with a yellow centre : and this 
might easily, under special circumstances, become pale 
primrose all over. The cultivated varieties of the cowslip, 
called Polyanthuses, readily assume various tints of 
orange, red, and pink, always at the edge, the deep yellow 
of the throat remaining unchanged. 

The colours of many Scrophularinea may be explained 
in the same way. Perhaps the yellow of the mulleins is 
primitive ; but as some species are white or purple, it is 
just as likely to be retrogressive. In Linariay we maty 
almost be sure that retrogression has taken place ; far we 
can trace a regular gradation from lilac flowers with a 
yellow palate, like L, cytnbalaria^ to pale yellow flowera, 
like L, vuij*aris, which has the mass of the Corolla ptim- 
roae, and the palate orange (Fig. 24). Mimulus luicus is 
also yellow, but it is usually marked inside with small purple 
spots, and sometimes has a large pink or red patch upoii 
each Jobe. In Melavipyfu^n c^tatum^ the ^low corolla 
is variegated with purple : in M, pruiense^ it baa the Hp 
deeper m hue. All these genera include niaay pUEpkead 
variegated species t and the j^ellow mentb^s almost 
always bear evident marks of beiDg descended from poly- 
chromatic ancestors. 

The case of the yellow esMially the 

latce^ is more dif&cult to decide. It woukl seem as tlm^ 
these plants, which have all their florets li^late, must be 
more highly developed than the Carymbifi^i wmrh have 
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the ray-ilorets Ugulatc, or than the C^araidea^ which 
have no ligulate ftotett at all Hence we ahould natinally 
expect them to be bkic or purple, whereas they are for the 
part yeUow of a very oritnitive golden type, while 
tiw ray-Horets of the Corymbiferfi are usually white or 
pmk, and dorets of the Cynaroids arc usually 

purpie. Ihe foikwtng hypothetical explanation is sug* 
gestod AS a ^^ssible way out of this diiSculty. 

Ihe prhamve ancestral cotnfi^ite had reached the 
ata» of blue or purple dowers while it was still at a level 
of i levelopment corresponding to that of the scabious or 
JasiQm, The universality of auch colours among the 
closely allied IHpsac^aij Valerianemy LobeUncfa^ and 
CampanM/aega, adds strength to this supposition. The 
central and most primitive group of composites, the 
Cynaroids, has kept np the original colouration to the 
present day ; it includes most of the latest forms, such 
as the artichoke, and it depends most of any for fertilisa- 
tion upon the higher insects. All our British species 
(except the degenerate Cardna) are purple, sometimes 
reverting to pale pink or white, while Centaurea cyanus 
(Fig. 25), our most advanced representative of the tribe, 
rises even to bright blue- 

Next to the Cynaroids in order of development come 
the Corymbifers, some of which have begun to develop 
outer ligulate rays. Here the least evolved type, Eupa- 
iorium, with few and relatively large florets, is usually 
purple or white, never yellow. But as the tiorcts grew 
smaller, and began to bid for the favour of many miscel- 
laneous small insects, reversion to yellow became general. 
In a few cases here and there we still find purple or white 
central florets, as in Pi^tasites vulgaris ^ the butter-bur ; 
but even then we get closely related forms, like Tussiiaeo 
far/hra^ colts-foot, which have declined to yellow. The 
smallest and most debased species, such as Solidago 
virga-aureay golden rod, Tanacetx^m vulgare^ tansy, and 
Senedo vui^aris^ groundsel, have all their florets yellow 
and similar ; unless, indeed, like Gnaphalinm and FUago^ 
cud -weed, Artemisia absinthium^ wormwood, or Xan- 
thium strumarium^ bur weed, they have declined as far as 
coloitfless or green florets, in which case they must be 
considered under our next bead, that of Degeneration. 
On the other hand, the larger and better types of Corym- 
bifers began a fresh progressive development of their 
own. In many Semdos^ Inulas^ Chrysanthemums^ they 
produced yellow ray florets, similar in colour to those of 
the disk. In Chrysanthemum kucanihemum, Anthemis 
cotula, Matricaria inodoray &c., these rays, under the 
influence of a different type of insect selection, became 
white. In the daisy they begin show signs of pink, and 
in the Asters^ Citwrarias^ &c., they become lilac, purple, 
and blue. Complicated as these changes seem, they must 
yet have taken place two or three times separately in 
various groujps of Corymbifers, for example, ia the 
Asteroidcct^ the Anthemidew^ and the Senedonider, 

The Ligulates were again developed from yellow- rayed 
Corymbifers by the conversion of ml the disk florets into 
rays. Appealing for the most part to very large and varied 
classes of miscellaneous insects, they haAre usually kept 
their j^Uow colour(Fig. 26); but in a few cases afresh pro- 
gressive development has been set tip, producing the 
violet-blue or purple florets of the salsify ( Tra^^ogon 
porrifolius), the deep blue Snnehus aipinus^ and the Wight 
mauve succory, Cichariunt infyhus. As a whole, however, 
the Ligulates are characterised by what seems a primitive 
golden yellow, only occasionally rising to orange- red or 
primrose in a few hawkweeds. 

That this hypothetical explanation may be the true one 
seems more probable when we examine the somewhat 
similar case of the Stellate^. Here it seems pretty clear 
that mere dwarfing of the flowery by thriving them back 
tiptm aarlier types of insect fertilisation? has a tendency 
to produce retr^nession in colour. Even in the more 
doseiy allied Valermnste^ and Campanulacm^ 


tve eee a etep taken in the same dhrection, for while the 
brge^floweiw Cmi^emulas and SuMosas are bright bhie, 
the smaHer flowered teasel {Dipisucus sib^Hris) is |>ale 
lilac, the VaUrumas are almost white, and the 
eltas arc often alt but colourless. In the Ste/tatep^ the 
same tendency is carried even further. Asa whole, these 
small creeping weeds of the temperate r^ions form a 
divergent group tif the tropical Rubiacea (including On- 
ckaniasBeid^y from which they are dearly derived as a 
degraded or dwarfed sub-order. Now, the tropical 
Rubieme^ have tubular blossoms with long throats, and as 
a rule with five lefees to the corolla ; but many of the 9 tel- 
faites have lost the tube and one oorotla tebe. Sherardia 
arvensis^ which has departed least of our British species 
from the norma of the race, has a distinct tube to the 
corolla, and is blue or pink. Asperula^ which approaches 
nearer to the retrograde GaitumSj has one pale lilac 
species and one Avhiie. The Galiums have no corolla-tube 
at all, and most of them are white ; but two British 
species, G. verum and G, cruciata^ are yellow, and one of 
these has become practically bi-sexual— a common mark 
of Retrogression. Rubin peregdua is even green. This 
clearly marked instance of Retrogression from blue 
through lilac and white to yellow mi^es the case of the 
Composites easier to understand. No doubt the dwarfed 
northern Steilates have found that tlicy succeeded better 
by adapting themselves to the numerous small insects of 
the fields and hedgerows, and therefore have fallen back 
upon the neutral colours, white and ycUow. 

After so many instances of more or less probable Re- 
trogression, il will not surprise us to learn that rn an 
immense number of other cases there is good reason to 
suspect some small amount of dwarfing or even Degene- 
ration. It may have struck the reader, for exanvple, 
when we were dealing with the Crucifers, that many of 
the smaller white forms were apparently lower in type 
than large and l>jriUuint yellow flowers like the charlooks. 
That is quite true ; but then, many of these small types 
are demonstrably dwarfed and slightly degraded, as, for 
example, Cardamine hirsuta^ which has usually only four 
stamens instead of six, thus losing the most diaractewstic 
mark of its family. In Smebiera duiyma, the petals have 
generally become quite obsolete ; in some species of 
Lepidinm^ Arabis^ Draba^ &c., they arc inconspicuous 
and often wanting. So in the smaller Alsixtece there are 
many signs of Degeneration. The normal forms of 
Caryophyllacea' have two whorls of five stamens each ; 
but these little creeping or weedy forms have often only 
one whorl, as in Uaksteumy some Cerastiums^ the SHaalier 
Std/arias, Spergula^ Poly car pen ^ &. In Siigina^ Cher- 
Icna^ and other very small types, the petals are often or 
always wanting. Indeed, most botanists will probably 
aUa\v-.that nearly all our minute-fiowertid species, such as 
Montia fontana^ Ciayionia perfoUata^ Elatuie hexandra^ 
Radiola Milkp^ana^ Cu'caa lutetianOj Lududgia palustris^ 
Peplis Poriuioj Tillcea muscosa^ Myriopkyllum spicaktm^ 
Hippurus vidgans, CentuncuLus minimus^ and Cicendia 
pusilia^ arc olstinctly degenerate forms. Though ob- 
viously descended from petaliferous ancestors, and closely 
allied with petaliferous genera or species, many of them 
have lost their petals altogether, while others have them 
extremely reduced in size. In several cases, too, the 
number of sepals, petals, or stamens has l>een lessened, 
and the plant as a whole has suffered structural degrada- 
tions. Most of these dwarfed and degenerate flowers, if 
they have petals at all, have them white or veiy pale pink. 

Readers of Sir John Lubbock's admirable little book 
on " British Wild-Flowers in Relation to Insects” will 
readily understand the reason for this change. They will 
remember that white flowers, as a rule, appeal to an ex- 
ceptionally large circle of in?cct visitors, mostly of small 
and low g^des. Hence, some among these very small 
flowers may often succeed, in certain positions, better 
than larger ones. Moreover, they will recollect that in 
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numerous instances the larger blossoms of each family 
are $0 exclusively adapted to insect fertilisation that they 
cannot fertilise themselves ; while amon^ the smaller 
blossoms alternative devices for self-fertilisation com- 
monly come into play after the dower has been open for 
some time, if it has not first been cross-fertilised. Struc- 
tural considerations show us that in most of such instances 
the larger and purely entomophilous flowers are the more 
primitive, while the smaller and occasionally self-fertilising 
dowers are derivative and degraded, having usually lost 
some of their parts. Hence, in tracing the progressive 
law of colouration in the families generally, it is necessary, 
for the most pail, to consider only the larger and more 
typical species, setting aside most of the smaller as 
products of degeneration. Grant Allen 

( Tit? be continued.) 


NOTE ON THE HISTORY OF OPTICAL GLASS 

TV/T FEIL has been good enough to send us the follow- 
ing interesting particulars of the life of Pierre 
Louis Guinaud : — 

Pierre Louis Guinaud was born at IJresset in the canton 
of Neuchatel, Switzerland, in 1742, and died in 1821. 
He was nearly sixteen years old when Herschel visited 
Switzerland, and with Alschneider made some telescopic 
experiments on the T6te Doran. Young Guinaud, who 
acted as shepherd by day, and at night worked in a bell 
manufactory, occasionally was present at the meetings of 
these gentlemen, and attracted their attention and good 
will by many services. 

His curiosity was greatly aroused, and after having 
been allowed lo look through the telescope, he asked 
Herschel to dismount the instrument, as he wished to see 
how it was made ; doubtless struck by his wonderful 
intelligence, the illustrious savant showed him the details 
of its construction. 

The following year this gentlemen returned to Switzer- 
land with Dollond and Faraday. Young Guinaud must 
have utilised the intervening time, for he showed Herschel, 
whom he was able to call his benefactor, a telescope 
which he himself had made, the mirror being of bell- 
metal. Imperfect as such an instrument must neces- 
sarily have been, it proved his strength of will and 
aptitude for optics. 

He had pondered oVer the subject and asked why 
large object-glasses had not been made ? There are no 
glasses in existence suitable to make ihcm,^’ was the 
answer. Make some, if you can," said Alschneider. 
“ I will make some," replied Guinaud. But he required 
money. He set to work, and, being a clever workman, 
soon invented the bells of repeaters, which proved 
very lucrative. All that he earned was devoted to the 
establishment of small glass-works. What power of 
research and perseverance must this man have possessed, 
who, without any other resource but his genius, started 
the most difficult branch of glass making, in order to 
solve a problem which was incomprehensible to Faraday 
and Dartig^jrcs ? For ten years everything was devoted 
to his work. One casting failed, and was thrown into 
the torrent which flowed at the foot of the mountain on 
which he had built his factory. He had chosen the 
highest and most inaccessible point, having to defend 
himself i^ainst the ignorance of his neighbours, who 
treated him as a sorcerer, and several times his place was 
sacked. He utilised a stream of water ii) order to work a 
hydraulic wheel for the pulverisation of these materials, 
the sawing and working up of these blocks of glass. 
Nevertheless, the attention of the scientific world was 
already drawn to the modest worker. Alschneider 
had become his friend. About 1806 he sold a disc 
of six inches to Lerebours, and at nearly the same 
time he sent an eight-inch to Dollond ; the problem was 


solved. He furnished Paneboni and Lerebour with discs 
of twelve inches/ The twelve-inch object-glass belonging 
to Causham was bought for 2 ,soo francs by Faraday. 
Alschneider begged him to go to Munich and associate 
himself with Fraunhofer. But at the end of about three 
years the desire to see his mountains again took posses- 
sion of him, and he renounced all his advantages and 
returned to continue his work alone. France offered 
him a pension from the state, a secret patent for fifteen 
years, and a factory fully established ; but he refused to 
accede to the offers of the minister of Vitellius, and died 
in 1821, After his death his son, Henri Guinaud, who 
had always lived in France from the age of fifteen, was 
put into communication by Lerebours with MM, Bon- 
temps and Thibaudau, proprietors of the glass-works at 
Choisy-le-Roi. -He had seen several experiments during 
the journeys he had taken with his father. He taught 
these gentlemen all he knew of his father’s processes, 
but, obliged by penury to quit them, he returned to Paris, 
and founded, with his son-in-law, M. Feil, mv father, a 
small glass-work in the Rue Moufietard. This was in 
1832. 

In 1838 Henri Guinaud received the gold medal of the 
Academy of Sciences, in 1839 the in astro- 

nomy, one part of which was given to M. Bontemps. He 
presented to the Academy of Sciences a disc of eighteen 
inches diameter. I succeeded him in 1848, and was his 
pupil for six years. He died in 1851, carrying with him 
the regrets of all scientific men, who, like the Aragos, 
Gambays, Thdnards, and Dumas, had appreciated his 
cleverness and his talents, and who were his friends and 
protectors. 


NOTES 

The French Association for the Advancement of Science 
meets this year at La Rochelle, on the 24th in t, for its 
eleventh session, M. Janssen is the President elect. T\^o 
lectures are to be delivered, one by M. Pomiuet de la 
Grye, on the deep w ater harbour of La Rochelle ; the other 
by M. Hospitaller, on the electric light. There vill Ijc ex- 
cursions to the places where oysters and mussels are cultivated. 
Deep-sea dredging will take place on board the Ardtsnade, 
under the direction of Prof. GUrd, of Lille. A reduction of 50 
per cent, will be granted on the French railways to the 
memlwB of the Association. Among foreign savants expected to 
attend the meeting are Prof. Henneesy of Dublin, Prof, van 
Bencden of Louvain, with several other Belgians, Prof, Baehr 
of Delft, and two other Dutch savants, Signor Denza, of 
Moncalieri Observatory, and tw’o other Italians, Chevalier 
di Silva, Royal Architect, from Lisbon, Prof, Vittanova of 
Madrid, and M. de Loriol of Geneva. Among the sub- 
jects of papers we note briefly the following : — The Ch.annel 
Tunnel; American glaciers ; transformation of work into heat, 
and reciprocally ; marbles of Italian quarries ; employment of 
portable railways in the war in Tunis ; geodetic works in Italy ; 
the salubrity of collective dwellings ; aerodynamics and solar 
heat; the topoveloce; a [new gyroscopic box; a geometrical 
generation of Fraunhofer's lines ; theory of vowels ; isotherms 
on mountains ; registering capillary electrometer ; new pressure- 
anemograph ; best coloured signals for beacons, &c. ; lulphurous 
acid in Lille atmosphere ; ' aerial navigation ; photometry for 
light of different colours ; severe winters ; dihtribution of the 
atmosphere in the two hemispheres ; ammoniacal fermentation ; 
determination of salicylic acid in alimentary substances ; action 
of oxalic acid on polyatomic alcohols ; formation of alkaloids in 
protoplasm ; bases of the quinoleic series ; electro -therapeutic 
treatment of vomiting ; double consciousness ; teas of corxio^rce ; 
ansesihesia in croup ; anthropology of evolution ; the cause of 
goitre ; iutestioal parasites of oysters ; thermal waters in the 
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Mediterranean basin ; physiology of the nervous system ; ocular 
hygiene ; yellow fever ; the Verbenaceie ; mints of France ; 
European clover ; funeral furniture of a dolmen ; a polscpUthic 
and neolithic station (see the Revue Sctenii/t^ue, July 37 and 
August 5 ). 

The remains of the late Prof. Balfour were, on Saturday, 
nterred at Whittiugham. 

The British Medical Association is holding its fiftieth annual 
meeting this week (beginning Tuesday, the 8 th inst.) at Worces- 
ter, the city of its birth, under the presidency of Dr. W. Strange, 
of Worcester Infirmary. Among other events, a bust of Sir 
Charles Hastings (to whom the Association mainly owes its 
origin) is to be presented to the city. 

A SEVERS earthquake is reported to have been felt in Chios 
(August 7), but DO damage was done. 

It has been announced that an ^'Exhibition of Practical 
Electric Development/’ with reference chiefly to telephones, 
electric lighting, transmission of power, and the economical 
application of electric energy to practical work, will be held in 
the Royal Aquarium, Westminster, from November i, 1882, till 
March r, 1883. Prizes amounting to a total of 1000/, will be 
awarded by a Committee which the scientific societies will be 
invited to nominate. The subjects (in brief) are : — 1. Best 
system of storage and generator for railway systems ; generator 
to be worked from axle of train. 2. Best systems of storage 
battery, large and small. 3. Design in models, showing the 
best, method of utilising (a) wind or water, {If) tidal forces for 
electrical storage. 4. Best electromotor for stationary or tram- 
car work (three kind'*). 5. Best automatic (shunt or otherwise) 
system of dynamos for compensating change of re.sibtaiicc in 
external circuit, and economising jx)wer absorbed by machine. 
(6) Best model or drawing (with estimates) of central stations for 
20,000 electric lights over a radius of one mile. 7. Best electric 
meter for houses. 8. Best set of twenty* five fancy fittings for 
electroliers. 9. Best f^et of fittings for restaurant or hotel bars, 
and counters. 10. Best application of electric light fUtiugs 
to photographic studio, ii. Best fiitingis, &c., for drawing 
and other private rooms. 12. Best system of street mains 
or leads for public supply, 13. Best electric couplings for 
trains. 14. Best photometer, if possible, self recording. 15. 
Best electro dynamo-meters (a) for direct, and (/^) for alternating 
currents ; both in one instrument. 16. Bc^t thermopile for 
utilisation of waste heat and conversion into light or power by 
means of storage. 17. Best lamp for mine or sub-marine opera- 
tions. 18. Most complete apparatus for remedial appl 4 nces, 
especially with regard to use of a bath in which the patient is 
immersed. Applications for space must be made (for England) 
not later than August ai. 

The Times Correspondent in Parij mentions having seen, at a 
recent popular /fte at the Tuileries, a solar apparatus sec in 
motion a printing machine, which printed several thousand 
copies of a specimen newspaper called the S^letl yimmal. He 
also saw cider and coffee made with its aid, and a pump set in 
motion. He suggests the use of such apparatus for troops in 
Egypt and India. 

We are glad to learn that there is some prospect of an addi- 
tion being made shortly to the small number of technical schools 
at preMnt existing in this country, and that in a district where 
su^ a school, if properly organised, should prove of gieat utllty, 
viz,, Clevelaid. Mr. Sarauelson, M.P., whose letiv^ interest 
in the subject of technical education has been so fruitful, has 
been diie^ng with some of the leading manufacturers in 
CZetelaiid the propriety of establishing a sdeneo school, having 
spedftl reference to chemistry and metabilorgy, at Uiddiesborough, 
we understand that the proposal has been leoeived with 


general approbation, and a definite scheme will soon be put 
forth. It is estimated by Col. Resting that a building, including 
a lecture theatre to hold over 200, and all necessary accommoda- 
tion, would cost at least 2500/., and that the laboratory fittings, 
&c., would cost 600/, ; but it would be essential to look for a 
present expenditure of from 5000/. to 6000/., exclusive of land. 
As to maintenance, the institution would have a fixed revenue 
from fees ; there will be payment for results, and some help 
towards a sustentation fund is looked for from the city Guilds 
of London. The cost of laboratory fittings would doubtless be 
partly met from South Kensington. Mr. Samuelson is prepared 
we hear, not only to contribute liberally towards the funds 
required for the institution, but also to give his personal and 
practical aid in the working out of the scheme. A meeting of 
those who sympathise with the movement will shortly be held, 
at which he and others will fully explain the objects and mode 
of operation. We trust that in the organisation of this 
school, due regard will be had to the interests of pure science, a 
thorough grounding in which is essential to true progress), on 
the part of the apprentice, in technical study. 

Mr. O’Neill, H.B.M. Consul at Mozambique, has recently 
reported to the Foreign Office that from Mr. James Heathcote, 
of Inhambane (who was employed by him for the recovery of 
the body of the late Capt. Wy brants), he has received informa- 
tion of the discovery of a considerable tract of copal forest. 
Mr. Heathcote writes : '* The forest where I obtained this gum, 
of which I send you specimens (I have collected six tons) is fully 
200 miles long. It is a belt which runs parallel with the coast, 
and is midway between the coast and the first range of moun- 
tains. From Inhambane it U nearly 1 00 miles to get right into 
it.” The distance of the forest from Inhambane is a little great, 
and may retard its being opened up ; but its discovery adds to 
the known wealth of the district, and a new export to the place. 
Mr. Heathcote points out the following curious coincidence, and 
although it may not be the first time that attention has been 
drawn to it, the Consul mentions it ; “The native name of this 
gum is ‘Stakate’ and ‘ Staka.’ The Zulu name for gum is 
* Intblaka.* The name ' Stacte ’ mentioned in Exodus xxx. 34 
(this is believed to be the gum of the Storua tree, Sfyrax offieinale)^ 
would be pron:)unced as the above native name. The tree 
domineers over all, and standing in any place overlooking the 
forest, you see here and there trees growing os it were in a hay- 
field. The gum has a beautiful odour if pounded and burnt, 
also if boiled in a pot of water.” The ordinary gum copal tree 
of the mainland of Zanzibar and Mozambique, though as a rule 
lofty, is by no means of the striking stature indicated by Mr. 
Heathcote’s comparison. 

The Iron and Steel Institute hold on Autumn meeting in 
Vienna this yeai‘, from Tuesday, September t9th to the 23rd. 
Besides visits to engineering and other works in Vienna, and 
various entertainments, alternative excursions are arranged (for 
the 22nd) to Leoben and Gratz iu Styria, and to Buda-Pesth, in 
Hungary. 

The American Committee for the Darwin Memorial (to co- 
operate with the English Executive Committee) has for its 
chairman Prof. Asa Gray ; treasurer Prof. Alex. Agassiz. The 
other names are those of Baird, Dana, Eliot, Gilman, Hall, 
LeC'jnte, Leidy, Marsh, Mitchell, Newcomb, Norton, Walker, 
and Wooley. 

The United States Bureau of Education issued not long ago 
a circular on the subject of Spelling Reform, which the Com- 
missioner, General ^ton, pronounces to be of great importance. 
It contains a report, dated 1877, from four or five professors, 
who, after three years* discussion of the subject by the 
American Philological Association, were appointed a com- 
mittee with reoosafflendationt tvhioh have been carried out as to 
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rcorguiisu^E the alphabet and cuttiiif ^rpes to expreu (Hstinct 
sQimdB now represented by one letter ; tSao a tunilar Report of 
the Spelling Ketorin Associatioiv nvith mch xmw characters 
recouaicjided both for printhag and writing; and hve new 
rules lor writing words with present letters, which have become 
widely known^ and a radnei: longer code of desirable changes. 
The circular contaius also a sanguine account of the supfMsrt and 
success that the movement has had in the States, It is a most 
interesting r^sitm^ of what amouia of agreement has been arrived 
at among phonetic speUers and the moderate changes which 
they urge should ha adopted iirst. But there are signs in it that 
there is small hope of all English-speaking ualtona agreeing upon 
a uniform standard of pronunciation, still less of their agreeing 
to represent uniformly the sound of such words in print ; the 
result, therefore of the adoption of {ihonctic si^elling must be 
the break-up of the English language, which it might have been 
hoped, would have become the language common to at least 
half the civilised earth. Each country-^and it is hard to say 
how small division of each country — would soon have a brogue 
of its own, whose steadily increasing differentiation from all 
others will have nothing to check it. We have before our eyes 
now the small begin niug of a natural confusion of tongues vrhich 
the Hebrews of old well knew to be a curse, though ignorant of 
the process of evolution. 

A USEFUL little “Guide to Southampton and Neighbour- 
hood *’ has been prepared by Mr. Thomas W. Shore, of the 
Hartley Institution in that town, in view of the approaching 
visit of the British Association. A few pages arc devoted to 
notes on climate, vital statistics, geology, botany, zoology, &c. 

A PROPOSAL has been made to the Municipal Council of Paris 
to give the name of Mis>B Sophie Germain to one of the newly 
opened streets. This Udy was a clever mathematician, who 
died about fifty years ago, and left some papers relating to 
high analysis. 

The Astronomical and Meteorological Bulletin of the Obser- 
va»ory of Rio de Janeiro (April number) has an account of solar 
observations by M, Eacaille, on nine separate days in February- 
April, with reference to variations of the solar diameter. The 
solar image was thrown on a screen which had a series of parallel 
lines directed perpendicularly to the diurnal motion. The pas- 
sages of the sun’s border over those lines were recorded in a 
chronograph. Each of the tables (referring to one day's ob.^er- 
vations) gives the angle of position of the solar equator reckoned 
from north towards east, the angle, north or soutli of the solar 
equator, which the diameter measured makes with the latter, 
the radius vector of the earth's orbit, and the sun's declination. 
The difference betu'een the time of passage of the semi diameter 
deduced from observation and that given by the Nautical 
Almanac is in general very small ; it does not exceed o'los. 

Is consequence of the long time which elapses between the 
meetings of the Meteorological International Congress, the Pre- 
sident, I>r. Wilde, of St. Petersburg, hu decided to form a 
permanent Committee to meet once a year, in order to examine 
and record the materials collected within such time. The hrst 
meeting of the Committee has just taken place in Copenhagen, 
lotiiitg from the and to the 5th inst. 

The Argentine Republic is at present organising two stations 
for obfiArvation ol transit of Venus; the first at Buenos 
Ayres, the second in the south of the provinoe, in the environs 
of TondS. One expedition te organised at the expense of the 
Argetttiiie Government, and the other at that of the province of 
. Bmos Ayrct. The instruments have been ordered from M. 
Gautier, Paris ; they tre 6 inch and 8-inch equatorials. The 
two observatories ore meant to become permanent ; the Republic 


will then possess tliree, the principal one being that at Cordoba, 
estftbl»bed by M. Gould. The enlightened Governor of Buenos 
Ayres, M. Dando Rocha, has decided to carry out a scientific 
work of the first importance, viz. measurement of a meridian arc 
of 7^ or which will serve as base for a geodetic map of the 
Argentine Confederation, and be of great hderest f or detwmining 
the form of the earth (southern measurements of the kind being 
very few). 

We have received from M. £. Hospitaller (whose work on 
the Modem Applications of Electricity, os translated and 
enlarged by Mr. Julius Maier, we reviewed in Nature, vok 
xxvi. p. 289) a letter, too long to insert in its entirety, com- 
plaining that for most of the points adversely criticised by us 
be is not responsible. He has courteously sent us a copy of the 
original edition, in French, of his work, that we might assure 
our. 4 eIvcs that his repudiation of what he justly terms errors 
against common sense was justified. M. HospitaUer protests 
against having been made to coufoaud the amplre with the 
coulomb. He points out that in describing Edison's armature he 
described it as being founded in principle upon that of Siemens, 
not that of Gramme. He calls attention to the passage of his 
work where he says : “La machine Pacinotti a figur^ ^ I'Expo- 
sition et a vaiu son inventeur un dipldme d'honnenr. Sa 
prwrtli et son identity de principe avec la machine Gramme m 
peui done Sire coniesile aujourd (The italics are M. Hospi- 

taller's). We willingly accord to M. Hospitaller the claim he 
makes to repudiate the blunders for which he is not responsible, 
but we think he in a little too severe when he writes us that he is 
cxjieriencing the truth of the Italian proverb, tradnUore, 
iradittore. 

We observe that a correspondent of a daily paper proposes 
that men addicted to the pursuits of science should be called 
scientiatest after the Italian scUmiati ; and in like manner the 
studies of science, sciential studies {siadj scicmiali). The sub- 
stitution of the American scieniUt for our unsatisfactory phrase 
mefi of science is of course much to be deprecated ; perhaps we 
shall come to accept Sir William Thomson's proposed use ol 
naturalist for the designation in question, if its sense may be 
extended. Setenitfu studies is a phrase which cannot be com- 
mended for accuracy. 

We have received a letter from Rio de Janeiro Btating that 
M. CruU, the Imperial aslrotuomer pro rm.,^bas established a 
time 'boll similar to ^bat at the Greenwich Observatory. 

Experiments have been made at Havre to test a system ol 
telephony between the Roads and the city. They Itave been so 
successful that it has been proposed to form a pontoon structure 
at a distance from the land, on board of which public telephones 
should be placed for use by the shipping in communicating with 
the land. 

The credit for the French mission for the Venus transit has 
been recently voted by both Houses of I'arUainent, and amounU 
to iSfOOO/. 

The Budget Committee of the Chamber of Deputies proposes 
to the House to spend a sum of 3680/. for microscopfcal inspec- 
tion of bacon and other meat liable to be infected with triddm. 
A special tax will be im^Kised on such goods for that purpose. 
There is a decided tendency to make the microsoope an instru- 
ment of common use in the hands of the Frendh administration. 

The conditions of habitability of Mera are iBscitsscd by 
M . Flamtnarion in the At^st issw of hia excellent nevr Jotmntl, 
VAstronomit. With S. SchiapareJll (wfro deecr&ee his leceot 
observations in the same BrotnberJ, he accotmta for tisa stvikiog 
variability of geografdiieal coa%uAtion of the pbenst by eup- 
poeed alternate inundations and dessicatlon of water, to 
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wclor-tMnsformAtioas oiudi mora importuit than tho«o on our 
globe. There are aUo paperit on Venus and her satellite, the 
tides la the Mediterraaean, the heavens in August, &c. 

A C&KIOUS and little-known experiment, showing the resist- 
aaoe of the air in guns, is described by Prof. Daniel CoUadon, 
of Qeiieva, in a recent letter to M. Melsens (Huli, A<ad, 
^o. 6). He was long in the habit of showing it to his ctas.ses. 
It resambles a feat that was sometimes performed by soldiers 
with the old Swbs carbines. M. CoUadon fuUy charged with 
compressed air the hollow iron breech of an air 'gun, scr^dng as 
reservoir. Having screwed up the gun, he introduced a round 
lead ball, rurniiog freely, but nearly fUliug the bore ; thco« 
placing the gun vertical, he seized the upper end and pressed his 
thumb vigorously on the mouth. The gun was then bred ” by 
an assistant; the thumb remained in position, and the ball was 
heard to fall back in the bore. Thereupon, after recharging the 
breech and willi the same ball, he &hot the latter at a pine board 
aboat *4 in. thick, or a pane of glubs, and it passed through. 
The exj>eriment, M. CoUadon says, is without danger, if the 
operator is sure of the strength of his thumb, if the gun is more 
than 32 in. long, and if the ball is s]ihcrical and nearly fills the 
gun (in which it must act like a piston). The least uncertainty 
in the very vigorous pressure of the thumb, and hermetic closure 
of the gun, may entail serious injury to the thumb. While 
M. CoUadon has repeated the experiment twenty or thirty times, 
without the least inconvenience either from shock or heat, a 
trial of it is perhaps hardly to be recommended. 

The additions to the Zoological Society’s Gardens during the 
past week include a Common Raccoon {Procyon lotor) from 
North America, presented by Mr, Mark Vice; a Pa -.serine Owl 
{Glanctdium f^sminum)t Europcniu, presented by Miss Maud 
Howard; nx Common Guillemots {(/ria troiie)t European, pre- 
sented by Sir Hugh Dalrymple, Hart. ; an Allen s Porphyrio 
{Porphyrio alhH%)^ captured at sea, presented by Master J. 
Kennedy ; forty Restless Cavies {Cavia axprera)^ British, pre- 
sented by ri. R.H. the Prince of Wales, K.G. ; a F our- rayed 
Snake {Elaphis qHaUrradiaUts)^ South European, presented by 
Capt. Adams ; a Smooth Snake {CorontiUi h-vis)^ British, pre- 
sented by Mr. W. Penney ; an Egyptian Gobi a {Naia //^ryejfrom 
South Africa, presenled by Mr. Eustace PilUas ; a Common 
Viper {Viptra Afrw), British, presented by Mr. H. J. Benwell; 
a Lesser White>nosed Monkey {^Ctr€ 0 piihecus ptiaurkia) from 
West Africa, a Grey Ichneumon {llerpatcs gris€us) from India, 
a Coffin's Cockatoo [Cacaiua gojgim) from Qun^ti&land, a White- 
headed Sea Eagle {UaliatHts kucocepMalus) from North America, 
a Chequered Elaps {Elaps UmnkcaHi%) from Brazil, dej>ositcd ; 
three Black Lemurs {JL^ur mcuaco J <J V ), a W^hite-frouted 
Lemttr {/Amur ulbifrons 6 ) a Red -fronted I.emur {lumur rufi' 
ft- 0 ns 6 ) from Madagascar, a Cape Hyrax {Hyrax c^ptftm) 
from South Africa, a Westerman^s Cassowary {Casuarius 
manni) from New Guinea, two Pilaated Jays {Cyan 0 C 0 rax 
pittatns) from La Plata, two White-faced Tree Ducks {/>endro- 
€y^m viduata)^ two Rufous Tibanmus {Pf^nchotus rufrsems) 
ftom Brazil, two Tataupa Tinamous {Crypiut^us taiaupa) from 
South America, an Argentine Tortowe ( Ikiude orgeHiiuit) from 
the Argentine RepubUc, two Common Charadeons {ChamisUon 
vulgaris) from North. Africa, two Aldrovandi*s Lizardz {Piestia^ 
don auraius) from North-West Africa, purdmwd ; two Mocassin 
Snakes bom la the Gardauz. 


rm £xciTABiuT^ or pba/vts^ 

TT will be in the recoBaetion of many who m pmoot this 
mning that in February of last year I had the hiaow of 
dallvanng ^ Friday «ittaing>aZBO<»ttM oa a sah$«ct wltidit iaahided 
that whm has bmaimminoad for to-night. In that keturp 1 

at the Royal Institution Jun# 9. by Rutdon 


had hopad to pceoa&t to yoa a oomprehaostue view of the ex- 
citatory motioBs both of plate and oi animals ; that is, of those 
motions wbich they perform in response lo transitory imprcaiiioiiis 
received by them from outside. I wus desirons that the state- 
ments that 1 made to you with referesuse to animal excitability 
should he as fully as possible illustrated by experiments, in the 
carrying out of which much more time was lo.st than I had 
reckoned for ; so that 1 was unable even to enter on the second 
part of my subject. Hie time at my dUwi&al will not permit me 
to summarise ay last lecture, however a^auitageotts it might be 
to do so. 1 must content recaUing your attention to 

one or two frmdamental poiata. 

U uder the tenn exeitabiUly arc comp casifr in which some 
deBnite change in the behaviour of a living structure, whether it 
lie a whole animal or a part, constaiUly arises as the result of 
some transitory external infrueuce. But for the purpose in view, 
those cases only were included (typical of the rest) in which some 
sort of muscular motion is performed in response lo an excitation 
or stimulus. The efrect of such excitation we call the excita- 
tory process, and we say, as the result of observation, that it 
consists of two phases or stages — namely, the phase of latency, 
and the phase of visible effect, 'Phcj-c were illustrated in the last 
lecture by a seiics of experiments in which the excitable tissue of 
the heart of the frog was used. It was first shown with refer- 
ence to this tissue tliat when it is touched (that is excited) with the 
tip of a gla&s rod, it undergoc.-i a definite change of form, at the 
same time doing mechanical work at the exj^ense of material 
contained in, but not forming part of, its own substance ; 
secondly, that this mechanical effect did not begin until the lapse 
of an easily measurable period after tlie excitation, ; it was then 
pointed out tliat the interval of time between the prick and tlie 
visible or mechanical effect — the change of form, or contraction 
of the contractile substance — was one during which, though no 
visible change occurred in the excited pan, molecular changes 
must ceUauily l>e in pri>gress, and that Uicsc were accompanied 
by electrical disturbance. 

'lo jllu.strate this, I demonstrateii to you that tlie electrical 
change wliich in all cases accompanies excitation, precedes the 
mechanical one in time. You will remember that by means of 
the electj*ic light the outline of the muscle to be excited and 
the im:)ge of the galvanometer mirror were projected on the 
screen, and that we were able to observe that wdien the muscle 
was pricked, the electrical disturbance had lime to produce a 
deflection of the magnet which w^as visible on the screen before 
the muscle contracted. 

It wa.s further shown that an excitatory effect analogous to 
that which in muscle constitutes the first phn^e is produced in 
nerve, that in both the process of excitation is capable of 
being propagated in the same sort of way that an explosion 
is propagated in a train of gunpow'dcr, and, finally, that the 
cxi^tence in nerve of this endowment is the instrumentality by 
which, in the human body, the wdll is able to influence and 
govern all the rest, and to receive influences from outside. 

To-nigbt we shall occupy ourselves exclusively wdth plants. I 
shall endeavour to show not only tliat they possess the wonderful 
property of excitability by which one part is able lo influence 
another part at a distance, but that there is reason for believing 
that the cjyjitability they possess is essentially of the same nature 
as that of animal tissue. And now, without further preface, 1 
propose to enter on my subject by first giving you a short account 
of some of the most instractive instances of excitable plants. 

The number of plants which exhibit w^hat is often called 
irritability is very considerable, I wUl not weary you with even 
enumerating them. You will see from the table that they are 
distributed among a number of natural orders, so that one might 
lie inclined to suppose that in this respect no relation could be 
traced between tae physiological endowments and the morpho- 
logical characters of a plan\ That it is not so we have abun- 
dant evidence. Thus hi the same genus we may ftnd all the speeies 
excitable, though not in the same degree. The eatreme sen- 
sitiveness of Hie Chinese Oxalls, formerly called Btophytnm 
sensiHifumy because It was supposed to be jjartioularly alive, 
appears in a less degree, but Ci^ually distinctly m our own wood 
sorrel, as well as in the TVee <mKs of Bengal— the Carambola,,^ 
which ii detcribed in a& httereating letter addressed by pr. 
Robert Bruce to Sir Jos, BSmJct, an3 pubKshod in the Philo- 
sopbied Traneactioiw, Again, in the same order, as, forex^ple, 
among composite plate* we may have Ae Tliistles, 

• An account af the eenriUve quality of ihe irefllAvettho* Corambola. By 
Rohm Bruoe, 11 . 0 , TVifW., wl- hoev. p. 356 
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weeds^ and Hawk weeds, all ibowing excitocontractility in the 
same way, although the plants do not at all resemble each other 
in external appearance. In order to make you acquainted with 
the mechanism by which the excitable motions of plants are 
brought about, 1 will conhne mvself to a very few examples, 
selecting, of course, those which have been most carefully 
investigated. 

Every one is acquainted with the general aspect of the sensi- 
tive plant. Probably, also, most persons have observed the way 
in which the leaves behave when one of them is touched, namely, 
that the leaf, instead of being directed upwards, suddenly falls, os if 
it had lost its power of supporting itself, and that the little leaflets 
which spring from the side stalks fold together upwards (Fig. i). 
But perhaps every one has not observed exactly how this motion 
is accomplished, namely, that by means of little cylindrical 
organs the leaflets are jointed on to side -stalks, the side-stalk on 
to the principal stalk, and the principal stalk on to the stem. In 
those little cylinders, the powers of motion of the leaf have their 
seat. They may, therefore, be called the motor organs of 
Mimosa. I would ask your attention to their structure. 



In my description I will confine myself to the relatively large 
joint at the base of the principal leaf-.stalk. If you make a 
section through it in the direction of its length, you find that it 
consists of the following parts. In the axis of the cylinder is a 
fibro-vascular bundle ; above it arc numerous layers of roundish 
cells with thick walls, and between these there exist eveiywhcrc 
intercellular spaces, which in the resting--that is the excitable — 
state of the organ, are filled with air. The surface is covered by 
epidermis. Below the axial bundle there are eoually numerous 
layers of cells, but they differ from them In this respect, that 
their walls are more delicate a). And now let us study the 
mechanism of the motion. The literature of this subject is 
voluminous. Substantially, however, we owe the knowledm 
we possess to two observers-^E. Briicke, *who studied it in 1S4S, 

^ Brticlw, *'UBbv die Bewegung der Mimosa pudiea.'' MQUar's 
“ Archiv/' 1848, p 434. 


and Pfeffer,^ whose work appeired in 187^. I must content 
myself with the most rapid summary. 

Let me begin by noticing that Mimosa, in common with many 
other excitable plantf>, exhibits that reooiarkable phenomenon 
which we commonly call the sleep of plants, that is, that as 
night approaches the leaf-stalks sink, and the leaflets fold up, 
the whole leaf assuming a position closely resembling that w'hich 
it assumes when it is irritated. All that time will allow me to 
say on this subject is that although the leaf assumes the same 
position in sleep as after excitation, the two effects are not 
identical. The state of sleep differs from that in which the 
pl^t finds itself after it has been irritated in two particulars, 
^e first is, that in the state of sleep it is still excitable, and 
responds to stimulation exactly in the same way, although from 
being already depressed the extent of its motion is diminished ; 
the other is, that in sleep, the joint, although bent downwards, is 
still more or less rcsistent and elastic ; whereas in the nnexcitable 
(or, what comes to the same thing fxc'M) sta'e, all elasticity has 
disappeared. In a word, in the motor orran of Mimosa, in 
common with all other excitable structures, the characteristic of 
the cxcitetl state is All the Mimosa plants on the 

table are in the state of sleep, but arc still excitable, for when 
they ore touched they sink to an even lower position than that 
of sleep, and at the ^ame time become limp. Hence yon have, 
as the result of excitation, two change^, namely (1), the change 
of position, only to be observed when the plant is awake, 

(a) the loss of stiffness, dependent, as w e shall see, on a vital 
change in Uie protoplasm of the cells, which ii also observed 
w'hen the plant u asleep. 



Fio. a. “Section of the motor organ as projected on the screen. 1 he vascular 
bundle in the middle of the section consitts of a cylinder of thick-waUed 
woody fibres and vessels, hurrounded by a layer (annular in section) of 
elongated celU. The parcnchyina is thicker below than above the 
vascular bundle. The section faib to show that the wolh of the cclU of 
the upper half have thicker walls. 

So much for the general nature of the excitatory change. 
How do we discover what the mechanism i.s by which this re- 
markable organ of motion acts ? By a mode of experiment which 
is well known to the phy^iblogibt. It may be called the method of 
ablation. We have here a mechanism which consists of several 
distinct parts, each, we may presume, having a distinct purpose ; 
and the only method which will enable us to discover w'hat 
these several purposes are is to observe how each acts alone — or, 
on the other hand, how the rest act after it has been taken away. 

To prove that the motion of the whole leaf is dependent on 
the motor organ at the base of irs stalk, requires no experiment. 
We see that the leaf descends, the joint bends, while stalk 
remains rigid, and we know from its structure that "toe, latter 
contains no mechanism by which it can act mechanically on the 
joint, as I act on my wrist by the muscles of my fore-arm. 

The question therefore is— What part of the Joint is essential ? 
We begin by taking away the upper half, leaving the axial 
bundle and the lower half, and nnd tltat the leaf assumes a 
higher position than before. When touched, it falls. The 
function of the upper part, therefore, is merely auxiliary. The 
essential part is the lower, which in the unexcited state is 
capable of bearing the weight df the leaf. When it is excited 
it suddenly becomes weak, and the leaf falls. How does it do 
this ? We will proceed to remove the axial bundle. The cel- 
lular cushion expands and lengthens, showing that it is elastic, 
and has a tendency to spring out when liberate. We have seen 
that this reslstent cushion consists of oetls, that is, of 11 tie 

t Pf«ffer. PhyilolcgUche Vnterauchungan/' r* 9- 
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l>l4dder^i each of which is disteoded with liquid. And its ten- 
dency to expand as a whole is due to the tendency to expand of 
the innumerable cells of which it is made up. In the nnsnu- 
tilated state these are squeezed into a nnaUer spice than that 
which they would assume if they were left to themselves ; and, 
consequently, as their expansion is prevented, or curbed on one 
side^ it acts on the opposite side, so as to bend the cylinder in 
the direction of the restraint. 

All of this we can, perhaps, better understand by a model ; 
and it is possible to make one which, not only in form but in 
|irinciple, corresponds to the livintt mechanism it is intended to 
illustrate. In the model the axial bundle is represented by a 
strip of leather, the innumerable ce)Ls of the excitable cushion by 
an India mbl>er bag. By a pump «e are able to fill this cell or 
cushion more or less with fluid, and thus to vary its tension, and 
you see that if we increase the tension, the stem rises. By 
diminution it suddenly falN, just as the Mimosa leaf does when 
irritated. 

We have come then to this point — that the reason why the 
leaf suddenly [sink.s on excitation is that the celh undergo a 
sudden diminution of tension or expansion. But our inctuiry is 
not yet terminated. We have still to ask, How is thU loss of 
tension effected ? The answer is, by discharge of water. In the 
unexcited state all these cells are distended or charged with 
liquid. Suddenly, when the structure is excited, they let out or 
discharge that liquid, and it finds its way first into the inter- 
cellular air spaces and secondly, out of the motor organ alto 
gelher. This we know to be a fact by an experiment of PfefferV, 
which must be regarded as one of the most impoitant relating to 
the mechanism nf plants that was ever made. He observed that 
if the leaf stalk is cut off from the motor organ, a drop of fluid 
appears at the cut surface at the moment that the latter betids 
downwards on excitation, and that in the experiment described 
just now, in ^^h!ch the upi>cr part of the motor organ is cut off, 
there is also, fo to speak, n sweating of liquid from the cut 
^u^face. 

We are therefore certain that liquid escape e, but why does it 
escape ? That I shall explain further on, and will now proceed 
to two other examples. One i.s a plant which is a great favourite 
in I.ondon, for it Is one which flourishes even in London smoke 
— Mimulus. For our purpose it is gOod chiefly bccaU'^e its 
structure is very simple. It is one of those example^ in which 
excitability is associated with the function of fertilisation, and 
inasmuch as this is a very transitory purpose, the property itself 
is trnnritory. When the cells of the stigmatic ^urface are touched 
they discharge their liquid content^, and consequently become 
limp. The outer layer of the lio is clastic, and tends to bend 
inw'ards. Consequently when the inner cells lose their elastic 
resilience it is able to act, and the lip liends inwards. In another 
allied plant, Goldfussia anisophylh (Fig. 3), which was described 
forty years ago by the Bclgi n naturalist Morren, we have the same 
median ism. In this plant, as shown in the drawing, the style 
is not lipped but awl-shapcd. It reaches to the mouth of tie 
show'y, orange -coloured corolla, to the inside of which it is 
united by its under surface. It has a smooth .side, the epidermis 
of which is made up of numerous small prismatic cells, and is 
very elastic, and in the unexcited state concave, and a papillatcd 
aide beset with the nipple-like ends of cylindrical cells, wh’cb, | 
when unexcited, are distended w-ith liquid. These cylindrical 
cells are continuous with those of the conducting tissue of the | 
style. When an insect enters the flower, it does two things : it j 
charges the fringe of hairs on the inside of the corolla with 
pollen, and touches the style, which, in consequence, bends 
suddenly in the opposite di’-eclion to that in which it was bent 
before, so as to plunge its sligmntic surface into the fringe. In 
this motion the epidermis acts as a spring .simply. So long as 
tlie stigmatic tissue is tutgid it cannot act. The moment its cells 
lose their tension, off it goes.' 

Auother plant investigated by Morren is one of very different 
organisation, but is one in which the existence of excitability * 
has an equally plain teleological interpretation. Long ago 
Robert Brown, to whom plant-lore owes so rouch, when ex- 
ploring the flora of Botany Bay, became acquainted with the 
now well-known Australian plant called Stylidium.® [A specimen 
from the Royal Gardens at Kew was exhibited,] Here is the 
plant (Fig, 4), The flower is too small to be easlfy seep, Imt the 
diagram will enable you to understand the mechanism, it has 

‘ *^iUeh«rch« tur le moav^ment, Ac., du style du Ooldfunia anbo- 
plwlla.^* dt PAcad. tU ErtfjtMs, 1639, vet, xU. | 

^ Morren. ‘'Recherches sttr le mcuveuient et renatomie du 

M/m, dt VAtad dt I. xi., 1838. j 


again to do with insects and fertilisation. In Stylidium the 
anthers and stigma are united together at the summit of a 
cylindrical stem which may be compared with the motor organ 
of Mimulus. You might naturally suppose that they were 
arranged so in order that the pollen from these anthers should be 
at once received the adjoining stigmatic surface. That it is 
not $0 is evident mm the order of development cf the flower, 
for you find that at the moment that the anthers burst the stigma 
is not yet mature. Consequently the pollen is not intended for 
it, but for flowers which have come to maturity earlier, and the 
mechanism which now interests us fulfils this purpose. The 
figure shows the singular form of this strange flower. You 
observe that the column, as it is called, is bent down over the 



Fia. 4. Fig. s- 

Fig 3 — SfVle, btAmeni, xnd part of cjrolU of Gjljfussia. In the left-liand 
figure the style is in the unexcited state, and is curved upwards, so that 
the stigmatic surface look* towards the mouth of ihe corolla. On exH* 
Utiou it suddenly assumes the position shown in the second fi<ure, the 
stigma looking towards the roots of the collectins^ hnira. 

Fig 4. —Flower of Stylidium. showini^ the column in the unexcited state, 
terminating in the anther* and stigma, which are surrounded by cm- 
spicuous hairs. It is bent down at the mouth of the corolla, the four 
princ^l lobea of which are seen, two on each side, and partly cenceaU 
the fifth lobe or Ubellum. 

Fig. 5. — A floret of Centaurea as prepared for projection on the screen. The 
corolla {(') has been cut away *0 as to expend the five filaments (#), beset 
with hairs, and united above into the anther tube (a). The filament* are 
arched outwards, a* in the unexcited state. 

corolla so as to be in contact with the odd-looking labellum, 
which here takes the place of one of the petals. At uie moment 
that the anthers burst the column attains its greatest sensitive- 
ness. T he slightest touch causes it to spring up, stn^hten itself 
suddenly, and then bend over to the opposite side. Toe mecha- 
nism resembles that of Mimosa apd of Mimulus, There is a 
spring, the action of which is restrained by the resilience of cells 
dlsteroed with liquid. Suddenly these cells discharge their 
contents, and the spring acts. 

And now let me pass to another m*oup of plants which may 
serve as a contrast to Stylidium. S^tylidium may be ctUed an 
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aut’Of tb«*w»y plant. It has an or^nuation which h not re- 
presenteU in the Euro^tean flora. The family of thistles, and 
their allies the kn^wc^s (represented in our gardens by the 
ladies blue -bottle), all of wluch are common wayside plants, 
exhibit excitable movement which, although of a very different 
kind from tlioae we have just described, have, like them, to do 
with the visits of insects for the purpose of fertilisation. We will 
now throw on the screen a single fertile floret of Cfntaurea Cyamu 
(Fig- 5)- The large diagram shows the same floret deprived of 
its corolla. lU axis is occupied hy the style, suiTounded by its 
tube of outhei's, Below, the anther-filaments expand into a kind 
of cage, and again approach one another, when they are united 
with the tube of the corolla. At the moment that the anthers 
arrive at maturity these filaments are very cxcit.iblc. When one 
of them is tniichctl, it contracts and draws the style towards 
itself. Immediately afterwards the excitatory eflect spreads to 
the others, oil five arches becoming straiglit, and applying them- 
selves closely to the style. A siinil.ar effect is produced by an 
induction shock. [The structure descril cd was projected on the 
screen ; on passing an induction current through it, the mode of 
contraction of the filaments was seen,] 

The mechanit.ni of C'cntaiirca has been studied by many plant 
phy?ioiogists, particularly hy Prof. Ferdinand Cohn of Hrcslau, 
and more recently with great completeness by Prof. Pfcfl'cr. It 
has in this respect n greater interest than any other — that the 
shortening of these filaii'cnts in respoii'-c to excitation strikingly 
resembles muscular contraction. You have here a stiucturein 
the form of a flattened cylinder which re.sembles many muscles 
in form, the length of which is diminished hy about a sixth on 
excitation. 'ITiis superficial resemblance between the two actions 
makes it the more easy to appreciate the differences. 

Let me draw your attention to tlic diagram of an experiment 
made last year, which was intended to illustrate the nature of 
muscular contraction, and particularly to show that when a 
muscle contracts, it does nut diminish in volume. The firt 
clifFcrcnce between mu?^cle and plant is a difference in the degree 
of >hortening. A muscle 'shortens hy something like a third of 
its length, the antlicr filament only by a sixth. Put it is much 
more important to notice . that in contracting, the fihaments do 
not retain thtii* volunle. In ‘•hortening they broaden, but the 
broadening is scarcely measurable ; hence they must necessardy 
diminish in bulk, and this shrinkage takes place, as Pfeffer hns 
shown, exactly in the same manner as that in which the excitable 
cushion of Mimosa f-hrinks, namely by the discharge of lujiiid 
from its cells. 

We are now in a posiiiou to study more closely the question 
to which I referred a few minutes ago — How do the cells dis- 
charge their contents ? The structure of the filament of 
Centaurea, from its extreme simplicity, is a better subject of 
investigation with reference to this <jnestion, than any other. 
Each filament is a ribbon consisting of (i) a single fibre- vascular 
bundle, (2) delicate cells of re^hir cylindrical form, (3) an 
epidermis of somewhat thick walled cells, f Micro'-copical pre- 
parations were shown.] In Mimosa we saw that the epidermis 
and vascular imndle took only a passive part in the production 
of the motion. Here, the part they play is even less imjiortant. 
Everything depend-, on the parenchyma, which, when excited, 
shrinks by discharging its water. Pfeffer proved this by cutting 
off the anther tube from the filamcnt-s, and then observing that 
on excitation a drop collected on the cut surface, which was 
reabsorbed as the filament again became arched. It is obvious 
that if the whole parenchyma discharges its liquid, each cell 
must do the same, tor it is made up entirely of cells. To un- 
derstand how each cell acts, we have only to consider its struc- 
ture. Each consists of two parU—an external ^ac or vesicle, 
which is of cellulose, and, so long .is the cell is in the natural or 
unexcited state, mter-disicftdcd^ so that, bv virtue of its elasticity, 
it presses on the contents with comiderable force ; and secondly, 
of an internal more actively living membrane of protoplasm, 
of which the mechanical function is, so long as it is in its 
active condition, to charge itself fuller and fuller with liquid — 
the linrit to further distension being the elastic envelope in which 
U is inclosed. Tn this way the two (the elastic envelope and the 
protoplftsmic lining) are constantly in antagonism, the tendency 
of the fonner being towards discharge, tb.at of the latter towards 
charge. This being so, our explanation of the effect of excita- 
tion on the individual cell amounts to this— that the envelope 
undergoes no change whatwer, but that the protoplasm lining sud- 
denly loses its water-absorbing power, so that the elastic force of 
the envelope at once comes into play and squeezes out the cell- 
contents. Consequently, although here, as everywhere, the 


protojxlaam is the seat of the primary change, the meohm&ical 
agent of the motion is not the procoplasin, but the chMtlc 
envelope in which it is inclosed. 

{To ^ coktimnd,) 


ELECTRIC LIGHTING BY INCANDESCENCE^ 
C PEAK INC in this place on electric light, I can neither 
^ forget nor forbear to mention, as Inseparably associated 
with the subject and uith the Royal Jnstilution, the familwr, 
illustrious, numcj; of Davy and Famday. It was in connection 
whh this institution that, eighty years ago, the first electric light 
exj-ierlmcnts wrre made by Davy, and it was aho in correction 
with this Instiiution that, forty years later, the foundations of 
the methods, by means of which electric lighting has been made 
useful, were strongly laid by Faraday. 

I do not pvopi se to describe at any length the method of 
Davy, I must, houever, describe it slightly, if only to make 
clear the difference belw'ccn it and the newer method which J 
wish more particularly to bring under your notice. 

The metnod of 1 avy consbts, as almost all of you know, in 
producing electrically a stream of white-hot gas between tw'u 
pieces of carbon. 

When elect r c fight is produced in this m.anner, the conditions 
which .^-’urround the process are such as render it iuipo.'slble to 
obtain a small fight with proportionally small expenditure of 
power. In order to siutain the arc in a state approaching 
Mability, a high electromotive force and a strong current are 
necessary ; in fact, such electromotive force and such current as 
correspond to the production of a luminous centre of at least 
several hundred candle-power. When an attempt is made to 
produce a smaiJer centre of light hy the employment of a pro* 
jKirtionally small amount of electrical energy, the mechanical 
difficulties of maintaining ft stable arc, and the diminution in the 
amount of light {far beyond tlie diminbhed power employed), 
puts a stop to reduction at a point at which much too large a 
light U produced for common purposes. 

The often-repealed (question, ** Will electricity supersede 
gas?” could be promptly answ’cred if we were confined to this 
method of producing electric light ; and for the simple reason 
that it is impos.siblc, by this method, to produce indivicWl lights 
of moderate power. 

The electric arc does very veil for street lighting, as you all 
know from what is to be ^een in the City. It also does very 
w'cll for the illumination of such large inclot ed spaces a.s railway 
stations ; but it is totally unsuiled for domestic lighting, and for 
nine-tenths of the other purposes for which artificial light is 
required, If electricity is to compete successfully with gas in 
the general field of artificial lighting, it is necessary to find some 
other means of obtaining light through its agency than that with 
which we have hitherto been familiar. Our hope centres in the 
method — 1 will not say, the nav method— but the method which 
until within the last few years has not been applied with entire 
succcs?!, but which, within a recent period, hn.s been rendered 
perfectly practicable — 1 mean the method of producing light 
electrical incartdcscence. 

The fate of electricity as an ngent for the production qf arti- 
ficial light in substitution for gas, depends greatly on the success 
or non-success of this methed ; for it is the only one yet dis- 
covered which adapts iif-elf with anything like complctene‘!8 to 
all the purpo.'^cs for which artificial lighting is required. 

If vre are able to produce light ecommicaUy through the 
medium of electrical incandescence^ in small quantities, or In 
large quantities, as it may be required, and at a cost not exceed- 
ing the cost of the same amount of gas-light, then there can be 
little doubt---thcrc can, I think, be no doubt — that in such a 
form, electric light has a great future before it. I propoge, 
therefore, to explain the principle of this method of Mating 
incandescence, to show htnv it can be appHed^ and to dfsousil the 
question of its cost. 

When an electrical current traverses a conducting wire, a 
certain amount of resistance is op^sed to the passage of the 
current. One of the effects of this conflict or forces is the 
development of heat. The amoupt of heat so developed de- 
pends on the nature of the wire— on its length and lmcknes»i 
and oit the strength of the current which it catries. If the whne 
be thin and the current strong, the heat developed in it mfay be 
so great as to raise it to a white heat. 

’ Lecture delivered ac the Royal Institutloa of Onat Britalo, March xo, 
j88o, by Joseph W. Swan, Sir Frederick Bramwel), P.R.A, vice-pre*ide»€, 
m the chair. 
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Thie 6»peritQcnt 1 have just shown iUustrates ihc principle of Here u a glass bulb containing a hUmcnt of cirbou. When 
electric lifting by incAoueiicence, nhich is briefly this^bat a I pass through the hlament nttii of current^ light equal to 

s/crU of imitc htat may be produced in a continuous solid con- two camllos is produced. I# iiow I increase the current by 

duetor by passinpp a su0£unHy sinmg eitctrual current through it, half making it mu miit and a half the limit is iacreo^ to 

A principle, the Importance of which cannot well be over- thirty candles^ or thereabout so that fur this oue^half iacreaae of 

estimated, uiiilerlies this method of producing light electrically — current (whidi i^ivolvea nearly ^ douUing of the energy eaj>exided), 
namely, the principle of divisibility. By ipemis of electric in- fifteen times more light is produced. 

candescence it ia possible to produce excee<lingly small centres It will readily be understood from what 1 have shown that it 
of light, even so small os the light of a single candle ; and with >B meotial to economy that the incandescing material should be 
no greater expenditure of power in proportion to the light \ytO‘ able to bear an cnormoua temperature without fusion. We 
du^d, than is involved in the maintenance of light-centres lo know of no metal that fulfils this requirement ; but there is a 

or ICO times greater. Given a certain kind of wire, fur non-mctaliic substance which does so in an emlaent degree, and 

example a platinum wire, the lootb of an inch in diameter, which also possesses another quality, that of loto conductivity, 

a certain quantity of current would make this wire white-hot 1'he substance is carbon. In atteraptiug to utilise carbon for the 

whatever length. If in Oise case the wire were one inch long purpose in question, there ore several serious practical difficulties 
and in anotlicr case ten inclics long, the same current passing to be overcome. There is, in the drst place, the mechanical 
through these ii\o pieces of siudUur wire, would heat both to diflUculty arising from its intractability. Carl>on, as we com- 
precisely the same temperature. But in order to force the same monly know it, is a bfittle and non -elastic substance, possessing 
curreui through the ten times longer piece, ten times the electro- ueithW ductility nor plasticity to favour its being shap^ suitably 
motive force, or, if I may be allowed the expression, electrical for U'.e in an electric lamp. Yet, in order to render it service- 

pressure, Ls required, and exactly ten times the amount of energy able for this purpose, it is necessa^ to form it into a slender 

would be ex{>ended in producing this increased electro-motive lilament, which must possess suflicieitt strength and elmilieity to 

force. allow of its being firmly attached to conductuig-niircs, and to 

Considering, therefore, the proportion between i>owec applied prevent its breaking. If heated white hot in the air, carbon 
and light produced, there is neither gain nor loss in heating burns away ; and therefore means must be found fur preventing 
these different lengths of wire. Id the case of the longer wire, its combustion. It must either be placed in aa atmosphere of 
as it had ten times the extent of surface, ten times more light some inert gas or in a vacuum. 

was radiated from it than from the shorter wire, and that is During the last forty years, spasmodic efforts liave from time 

exactly equivalent to the proportional amount of power ab- to time been made to grapple with the many difliculties which 

sorbed- It is therefore evident that whether a short piece of wire surruund the use of carbon as the wick of an electric lamp. It 
or a long piece is electrically heated^ the amount of light pro^ is only within the last three or four years that these difliculties 
duc&l is exactly propxirthnal to the poioer expended tn pro- c.an be said to have been surmounted. It is now found that 
ducin^ it. carbon can be produced in the form of .straight or bent hlaments 

This is extremely important j for not only iloes it make it of extreme thinness, and possessing a great degree of elasticity 

possible to ])roduce a small light where a small light is required, aud strength. Such filaments can be produced in various ways 

without having to pay for it at a higher rale than for a larger — by the carbonisation of paper, thread, and fibrous woods aud 

light, but it gives also the great advantage of obtaining gi*Ai*Hcs. Excellent carbon filaments can be produced from the 

tribuiion of light. A.s the illuiainatmg effect of light is inversely bamboo, aud also from cotton thread treated with sulphuric acid, 
as the square of the distance of its source, it follow^ that where The sulphuric acid treatment effects a eban^ in the cotton 
a Urge space is to bo lighted, if the lighting is accomplished by thread similar to that which is effected in paper in the process of 
‘Xkeans of centres erf light of great power, a mucli larger total making parchment papei-. In cm-bonising these materials, it is 
quantity of light has to be employed, in order to make the of cojirse necessary to jircserve tliem from contact with the air. 
spaces ixmotest from thtae centres suificienlly light, than would 'fins is done by surrounding theca with charcoal, 
be, required if the Ulumiutioa of tha sjioee were obtained by Here Is oai exaxnple o6 a caxboa fHansent produced &db pacch- 
numerous smaller lights equally distributed. mestised cotton thread. The filament is not more than the *oi 

In oc^ to pcscticaily appty the priacipk of pEodneing light of am iuck in diaiaeter, and yet a length of three inches, having 
by the Umaod^cence orf aa dectvi^ly Itaoted continuous solid therefore a surkce of nearly the cme-teuth of an ineh, gives a 
coaductoc* it ia necMsary to select for the light-giving IxKlya light of twooity candles when made incandescent to a narrate 
material whidt oflers a oonsidtrabk remtanee to the passage of degree. 

the ele^c cucreaV itnd whish is also capthk of iKaring an 1 have sud, that, in order to preserve these sleitder carbon 

exceedingly high tmnperatnre without undergoing fusion or other filaments from comhnstion, they must he placed in a vucuam ; 
change. and experience has shown that if the filament* are to bo durable, 

As on illu^tratiun of the diflbrence that exists among different the vacuum must be exceptionally good. Otie of the chief causes 
substances iu respect of resistamee to the flow of an electric of failure of the earlier attempts to utilise the incandescence of 
current, and conse{|u6nt tendency to become heated in the act of carbon, was the imperfection of the vacua in which the white-bot 
electrical transmission, here is a wire formed in alternate sections filamcuts were placed ; and the success which has recently been 
of platinum and silver ; the wire> peifectly uniform in diameter, obtained is in great measure due to the production of a better 
and w'hcn I pa«s an electric cunent through it, altboi^ the vacuum in the lamps. 

current is uniform in eyaty |>aet, yet, as you see, the wire ix not In tlie 'primitive lamps, the glass shade or globe which enclosed 

uulfonnly hot, but white-hot only in pasts. The >* 1010-1101 sec- the carbon filomeat was larjie, and usually bad screw joints, with 
ttoas are platinum, the dark ssetioasase silver. Platinum oflfmra leather or iodia-rubber washers. The vacnaoi was made either 
a higher degree of remtauae to tba passage of the electric by filling the lamp with mercury, and then running the mercury 
ewent tlm sUver, and in ooasu^aeifeQe of &s, nuire heat is out so as to leave a vacuum like that at the upper end of a baro- 
de>^ped in the platioana thaa in the silver sections. meter, or the air was exhausted by a common air pump. The 

The high electeical redsteme oktinun,. and its. high inveotum erf the tBbercuty pump by Dr. Sprengdy the publi- 
msltbng-poinv mark it out as one ol the most Uhely of £s cation of the delicate and beautiful expenments of Mr. Crookes 
xnelaU to l» useful in t£he omwhwBrfoii of ittenndoBcent latnps. in cooncetioa with the rodioiweter, rtfveakd the ooadttione wider 
when platiauia is mmA wish to or ao per esAt. of tcidilnm, ma wtuch a really high vaenuBt ooitU be psodnead, and in &ct gave 
aUo^ is formed^ which hasi oaueh hii^mr maltiag-pQi»t tlHux quite a new mesiwiig to the-word wtmwon. It woe evidant that 
pktmum ; and many aSteg^te ham mm mode to emplof this- the old incaadascant lampeKpaviments had not bats made under 
aUay in skotdc Bus thaaapaStemptohttwa not baa» tao* stntahte coadittoas as tevaanamt and tbaS before condemniag 

Cttsm ebiefiy bectetseh. Wg|k m fo tho mahkar pofofe of kidfo^ the me of carten, ite dmabilitr mm really vaeaum required 
Plhtwiutt»it is not high wmw# to aKtoto ofr itoli&t hmMad to a, stBl to be tMted^ Thtotdtoltoefoyoaraared to ine» 1 caawatim- 
degytoibto wwdd yieH a. ratuto im Ughs for ctoad i« to%i Steamy who woe weskn^ on the sobjeet of high 

energy exMnded. Beforeon economical temperature is rrnniwd. vsssm, iad askwi his ce^aptoefirm to a eoeraa of experiments 
wws skwrljt vo fos lto et awi \mmdm Thiia ki a totoito for Aeix eAffOst to m c ert ri n whether e aavfaeo ftkawote 
tohlV bgeitesft to tofotoMte toretoiteMNne ffoow ar produced by the omrbonlsatlon of paper, and madoto ca o de s ee itt 

mig^ k n dn § m atgf to him toto to ton to ohigfonncstwm wm towahto After wwph omeriMwltot we 
y toto i ito g km to am eteitetoto h wtti mtotol at toa fwhn fci» thto whmm wdl fi nwm f em4omfi im a mt 

Utototetothtotqr onitotoettt m/irmlp m nn mk tMM otol jrf a iw f to oAmawto 
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cally staled glttss haU^ ptrftcily axAausfed, tht filament infers no 
apparent change tvtn %ohm heated to an extreme degree of white* 
ness. This result was reached In 187S, It has since then become 
clearly evident that Mr. Edison had the same idea and reached 
the same conclusion as Mr. Steain and tnysclf. 

A necessary condition of the higher vacuum was the simpUdca- 
t ion of the lamp. In its construction there must be as little as 
possible of any materiali and there mu^t be none of such material 
as could occlude gas^ which being eventually given out v ould 
(ipoil the vacuum. There must besides be no joints except those 
made by the glass-blower. 

Therefore, naturally and per force of circumstances, the incan- 
descent carbon lamp took the most elementary form, resolving 
itself into a simple bulb^ pierced by two platinum wires supporting 
a filament of carbon. Probably the first lamp, having this ele- 
mentary character, ever publicly exhibited, was shown in opera- 
tion at a meeting of the Liter aiy and Philosophical Society of 
Newcastle in February, 1879. The vacuum had been produced 
by Mr, Steam by means of an improved Sprengel pump of his 
invention. 

Blackening of the lamp gla?s, and speedy breaking of the 
carbons, had been such invariable accompaniments of the old 
conditions of imperfect vacua, and of imj)crfect contact between 
carbon and conducting wires, as to have led to the conclusion 
that the carbon was volatilised. But under the new conditions 
these faults entirely disappeared ; and carefully conducted expe- 
riments have shown that well-made lamjjs are quite serviceable 
after more than a thousand hours' continual use. 

Here are some specimens of the latest and most perfected 
forms of lamp. The mode of attaching the filament to the 
conducting wires by means of a tiny tube of platinum, and | 
al^o the improved form of the lamp, are due to the skill of Mr. 
Gimmingham, 

The lamp is easily attached and detached from the socket 
which connects it with the conducting wires ; and can be adapted 
to a great variety of fittings, and these may be provided with 
switches or taps for lighting or extin^Uhing the lamps. 1 have 
here a lamp fitted especially for use in mines. The current may 
be supplied either through main wires from a dynamo-electrical 
machine, with flexible branch wires to the lamp, or it may be fed 
by a set of portable store cells closely connected with It. I will 
give you an illustration of the qualitp of the light these incan- 
descent lamps are capable of producing by turning the current 
from a Siemens' dynamo-electric machine (which is working by 
means of a gas engine in the basement of the building) through 
sixty lamps ranged round the front of the gaJ]ei7 and through 
six on the table. (The theatre was now' completely illuminated 
by means of the lamps, the gas being turned off during the rest 
of the lecture.) 

It is evident by the appearance of the flowers on the table that 
colours axe seen very truly by this light, and this is suggestive of 
its suitability for the lighting of pictures. 

The heat produced is comparatively very small j and of course 
there are no noxious vapours. 

And now 1 may, 1 think, fairly .say that the difficulties 
encountered in the construction of incandescent electric lamps 
have been completely conquered, and that their use U economi- 
colly practicable. In making this statement I mean, that, both 
as regards the cost of the lamp itself and the cost of supplying 
electricity to illuminate iU light can be produced at a cost which 
wdll compare not unfavourably with the cost of g^s light. It is 
evident tnat if this opinion can be sustained, lighting by elec- 
tricity at once assumes a position of the widest public interest, 
and of the greatest economic importance ; and in view of this, 1 
may be per^tted to enter with some detail into a consideration 
of the facts which support it. 

There has now been sufficient experience In the manufacture of 
lamps to leave no doubt that they can be cheaply comtmeied, 
and we know by actual experiment that continuous heating to a 
faitly high degree of incandescence daring taoo hours does not 
destroy a well-made lamp. What the utmost limit of a lamp’s 
life may be we really do not know. Probably it wiU be an ever- 
^creasing span; as, with Increasing experience, processes of 
manufacture are sure to become more and more pwfect. Taking 
it, therefore, as fully established that a cheap* and durable lan^ 
can new he made^ the further question is as to the cast of ike mmm 
of its iliummaHm. 

This question In its simplest form is that of the more or less 
eeonomi^ use of coal ; for coal is the principal raw material 
alike in the production of gas and of electric light. In the one 


case, the coal is consumed in producing gas which is burnt ; in 
the other in producing motive power, and, by its meanSf 
electricity. 

The cost of producing light by means of electric incandescence 
may be compared with the cost of producing gas-light in this 
way — 2 cwt. of coal produces 1000 cubic feet of gas, and this 
quantity of gas, of the quality called fifteen-candle gas, w ill pro- 
duce 3C00 candle-light for one hour. But besides the procluct 
of gas, the coal yields certain bye-products of almost equal 
value. 1 will, therefore, take it that we have in effect locx> feet 
of gas from 1 cwt, of coal instead of from 2, as is actually the 
case. 

And now, as regards the production of electricity. One cwt. 
of coal— that is the same measure in point of value gives 1000 
feet of gas — will give 50 horse-power for one hour. Repeated 
and reliable ex]icrimentfi show that we can obtain through the 
medium of incandescent lamps at least 200 candle-light per 
hor-e-pow'cr per hour. But as there is waste in the conversion 
of motive power into electricity, and also in the conducting- 
wires, let us make a liberal deduction of 25 per cent., and take 
only 150 candle-light as the nett available } roduct of 1 hoT^c- 
power ; then for 50 horse -power (the product of 1 cwt, of coal), 
we have 7500 candle-light, as against 3000 candle-light from an 
equivalent value of gas. That is to say, two and a half times 
more light. 

There still remains an allowance to be made to cover tlie cost 
of the renewal of lamps. There i.s a parallel expense in connec- 
tion with gas lighting in the cost of the renewal of gas-burners, 
gas globes, gas chimnies, &c. 1 cannot say that 1 think these 

charges against gns-lighting will equal the corresponding charges 
against electric lighting, unless we import into the account — as 1 
think it right to do — the consideration that, without a good deal 
of expense be incurred in the renewal of Iwrners, and unless 
minute attention be given, far beyond what is actually given, to 
all the conditions under which the gas is burned, nothing like 
the full light product which I have allowed to be obtainable 
from the burning of io::o cubic feet of gas, will be obtained, 
and, as a matter of fact, is not commonly obtained, especially in 
domestic lighting. T'aking this into account, and considering 
what would have to be done lo obtain the fullyidd of light from 
gas, and that if it be not done, then the estimate I have made is 
too favourable, 1 think but little, if any, greater allowance need 
be made for the charge in connection with the renewal of lamps 
in electric lighting than ought to be mode for the corresponding 
charges for the renewal of gas-burners, globes, chimneys, &c. 
But it will be seen that even if the cost for renewal of lampi 
should prove to be considerably greater than the corresponding 
expense in the case of gas, there is a wide margin to meet them 
before we have reached the limit of the cost of gas-lighting. 

1 think too it must be fairly taken into account and placed to 
the credit of electric lighting, that by this mode of lighting there 
is entire avoidance of the damage to furnishings and decora- 
tions of houses, to books, pictures, and to g^s ia shops, 
which is caused through lighting by gas, and which entails a 
large expenditure for repair, and a large amount of loss wUch 
is irreparable. 

I have based these computations of cost of electric light on 
the snpposHian that the light product of i horse-power is 150 
candles. But if durability of the lamps had not to be considered, 
and it were an abstract question bow much light can be obtaineq 
through the medium of an incandescent filament of carbon, then 
one might, without deviating from ascertained fact, have spoken 
of a very much lai^er amount of light as obtainable by tbfi 
expenditure of motive power. I might have assumed double or 
even more than double the light for this expenditure. Certainly 
double and treble the result I have supposed can actually 
obtained. The figures I have token are tho^e which consist 
with lo^ life to the lamps. If we take more light for a given 
exmnditure of power, we shall have to renew the lamps oftener, 
and so what we gain in one way we lose in another. But it is 
^tremely probable that a higher degree of Inca^esoence than 
that on which I have based 'my cakmlatious of cost, may prove 
to be compatible with durabili^ of the lamps. In that case, 
the economy of electric lighting Will be greater than I have 
stated. 

In comparing the cost of prodneing Steht by gas and by elec- 
tricity, I have only dealt with the rndfeal item of coal in both 
Gas-lighting is entirely dependent vpoH co^*:^-^eetric 
lighting IB not, but in all nobabBity coal will be the chief sonroe 
of energy in the electric lighting also. liVlieii, lMmrever« Witer 
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po'wer is availabk, electnc it) in a position of stUl 

greater adeantage, and, point of cost, altogether beyond 
comparison with other means of producing light. 

To complete the comparison between the coet of electric light 
and gas light, we must consider not only the amount of coal 
required to yield a certain product of light in the one case and in 
the other, but also the cost of converting the coal into electric 
current and into gas; that is to say, the cost of manu- 
facture of . electricity and the cost of manufacture of gas. 1 
cannot speak with the same exactness of detail on this point as I 
did on the comparative cost of the raw material. But if you 
consider the nature of the process of gas manufacture, and that 
it is a process, in so far as the lining of coal by manual labour is 
concenied, not very unlike the stoking of a steam boiler, and if 
electricity is generated by means of steam, then the manttal 
labour chiefly involved in both prooeases is not unlike. It U 
evident that in gas manufacture it would be necessary to shovel 
into the furnaces and retorts hve or six times as much coal to 
yield the same light product as would be obtainable through the 
steam engine and incandescent lamps. But here again it is 
necessary to allow for the value of the lalxiur in connection with 
the products other than gas, and hence it is right to cut down 
the difTerence I have mentioned to half — i,/. debit gas with only 
half the cost of manufacture, in the same way as in our calcula- 
tion we have charged gas with only one-half the coal actually 
used, hut when that is done there is still a difference of pro- 
bably three to one in resj^ect of labour in favour of electric 
lighting. 

I have made these large allowances of material and lal>our in 
favour of the cost of gas, but it is well known that the bye 
products are but rarely of the value I have assumed, I derire, 
however, to allow all that can l^e claimed for gas. 

With regard to the cost of plant, 1 think there will be a 
more even balance in the two cases. In a gasworks you have 
retorts and furnaces, purifying chambers and gasometer®, engines, 
boilers, and a^mliances for distributing the gas and regulating 
its pressure. Plant for generating electricity on a large scale 
would consist principally of boiler?, steam-engines, dynamo- 
electric machines, and batteries for storage. 

No such electrical ttaiiqn, on the scale and in the complete 
form 1 am supposing, has yet been put into actual operation ; 
but several small stations for the manufacture of electricity 
already exist in England, and a large station designed by Mr. 
Edison is, if I am rightly informed, almost completed in 
America. We are therefore on the point of ascertaining by 
actual experience, what the ef the works for generating 
electricity will be. Meanwhile, we know precisely the cost of 
boilers and engines, and we know approximately wiat ought to 
be the cost of dynamo-electric machines of suitably large size. 
We have, therefore, sufficient grounds for concluding that to 
produce a given quantity of light electrically the cost of plant 
would not exceed greatly, if at all, the cost of equivalent gas- 
plant. 

There remains to be considered, in connection with this part 
of the subject, the cost of distribution* Can electricity be distri- 
buted as widely and cheaply as gas ? On one condition, which 
1 fully hope can be complied with, this may be answered in the 
affirmative. The condition is that it may he found practicable 
and safe to distribute el^tricity of comparatively high tendon. 

The Importance of this oondition will be understood when it 
is rememl^red that to effectively utilise electricity in the produc- 
tion of light in the manner 1 have been explaining, it is necessary 
that the resistance in the carbon of the lamps should be relatively 
great to the resistance in the Vftret which convey the enrreni to 
them* When lamps are so united with the conducting wire, that 
the ennrent which it oemveys is divided amongst them, you have 
a condition of things in which the aggregate resistance of the 
lamps will be very fitnall, and the condo^ng wire, to have a 
relatively small resistance, must either be very shorty or, if it be 
long, h must be very Msri, otherwise there will be excessive 
waste of energy; in fact^ it wtil not bo a practioa conditkm of 
things. 

In order to supply the current to the Umps economically, 
there shouhl be comparatively little resistance in the line. A 
waste of energy through the resistance of the wire of 10 or 
pertiaps no per cent, m^t be allowable, but if the eorrent is 
eupplM to the lamps in the manner 1 have described— of 
mmipir Oft, each lainp being as it were a crosen^ betwtm /wo 
moAe vetret, tiien— -and even if the individual lamps offend a 
someediatt hlghm dsgree of resistance thin the lamps now in 


actual use — the thick^B of the conductor would become exces- 
sive if the line was far extended. In a line of half a mile, for 
instance, the weight of copper in the conductor would be<»me 
BO great, In proportion to the number of lamps supplied through 
it, arto be a serious ch^ge on the light On the other hand, if 
a smaller conducting wire were used, the waste of energy and 
consequent cost wotud greatly exceed that I have mentioned as 
the permissive limit 

Distribution in this manner has the merit of simplicity, it 
involves no danger to life from accidental shock ; and it does 
not demand great care in the insulation of the conductor. But 
it has the great defect of limiting within comparatively small 
bounds the area over which the power for lighti^ could be dis- 
tributed from one centre. In order to light a large town electri- 
cally on th^^s system, it would be necessary to have a number of 
supply stations, perhaps half a mile or a mile apart. It is 
evidently desirable to be able to effect a wider distribution than 
this, and I hope that either by arranging the lamps in series, so 
that the same current passes through several lamps in succession, 
or by means of secondary w/taic cells, placed as electric reservoirs 
in each house, it may be possible to economically obtain a much 
wider distribution. 

Whether by the method of multiple arc (illustrated by Diagram 
I.) which necessitates the multiplication of electrical stations ; or 
by means of the simple series (illustrated by Diagram 11.), or by 
means of secondary l^atteries connected with each other from 
house to house in single series, the lamps being fed from the?e 
in multiple arc (as illustrated by Dia^m 111.), I am quite 
satished that comparatively with the distribution of gas, the 
distribution of electricity is sufficiently economical to permit of 
its (Tactical application on a large scale. 

As to the cost of laying wires in a house, I have it on the 
authority of Sir Wm. Tliomson, who has just had his house com- 
pletely fitted with incandescent Iam|:8 from attics to cellars — to 
the entire banishment of gas-— that the cost of internal wires for 
the electric lamps is less than the cost of plumbing in connection 
with gas-pipes. 

1 have expended an amount of time on the question of cost 
which 1 fear must have been tedious ; but I have done so from 
the conviction that the practical interest of the matter depends 
on this point. If electric lighting by incandescence is not an 
economical proces?, it is unimportant ; but if it can be esta- 
blished— and 1 have no doubt that it can — that this mode of 
producing light is economical, the subject assumes an aspect of 
the greate*^ t importance. 

Although at the present moment there may be deficiencies in 
the apparatus for generating and storing electricity on a very 
large scale, and but little experience in distributing it for 
lighting purposes over wide areas, and consequently much yet to 
be learnt in these respects ; yet, if once it can be clearly esta- 
blished that, light for light, electricity is as cheap as gas, and 
that it can be made applicable to all the purposes for wluch arti- 
ficial light is requir^, electric light possesses such marked 
advantages in connection with health, with the preservation of 
property, and in respect of safety, as to leave it as nearly certain 
as aoytmng in this world can be, that the wide ^substitution of 
the one form of light for the other is only a question of time. 
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mann. — Determinntion of the firietion of liquids by MoicwelTs 
me^od, by Th, S. Schmidt. — Researches on the voinme-eonsti' 
tution of liquid ooxnp<mnds, by H. Schrbder, — On the phosphates 
of thOUmm and lithium^ by C. Rammelsberg.— -On poraashjtn- 
ditballium-chloridc, 1^ the same.— On the electricity of flames 
(emrtreclions), by J. Eiater and H. Gcitcl. 
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SOCIETIES AND ACADEMIES 

London 

Royal Horticultural Society, Jn’y 25,— Sir J. O, Hoolfer 
in the chair.— laesonia : Dr Masters exhibited a bloRflorn 
of a hybrid betu’een T. exoniensis {itseif a hybrid) and Voehsiemi, 
^RhidadendroM eamellii florum : Mr. Mangles exhibited a spray 
of this late-flowering specie^ which resembled a tea in flower. 
It bore only one flower instead of two together, as described by 
Hooker ; and he Miggested it might be identical with R. spar si- 
fioruntt Booth, of Bhotan. In foliage it agrees with A\ Maddeni. 
-^Nellyhoik disease : Mr, W. G. Suuih gave an account of hia 
planting healthy seeds of the hollyhock and otliers affected with 
^ccinia. He planted twenty tainted seeds, one of two only 
which germinated, survived. This one appears to be quite un- 
afleeted. Of fifty healthy seeds, all germinated. After the 
third week, leaver of oominon mallow diseased with Puccitiia 
were swattered amongst them. In less than a week forty*&ix of 
^hc seedlings died of the disease. — Rhododendron hybrids: Mr. 
Veitch acne Idossoms of seetilings of a hybrid, to show interesting 
deviatioin<, a slightly double flower having been arliflcially **s«ib 
fertdhied,” twenty seedlings were raised from it Of these five 
bav« blossomed, oa follows 1 a deep rose, a double white, a semi* 
double yellow, a salmon, and a semi -double rose. The remarkable 
features about them are that white oro^-sed by orange gives pink, 
the yellow being dimwated, and that a rudimentary calyx Ap- 
pears on tbi'se seedlings, R. Jasminifiorum^ one of the original 
parents, having none. — Mr. Henslow remarked on the general 
tendency to fsuppress a calyx in flowers, which are wnall awd 
massed together, as in Kubiacese, Caprifoliacew, Umbelliferoc, 
&c., and suggested that its re- appearance was correlated to the 
enlarged cor^la, and leas "massing” of the truss- than occurs 
in A\ Jasmint'ftarum^ 

Paris 

AeadBm^ of Scienceu, July 31.— M. Jatmii in the chair.— 
The following papers were read r— On tne perk id of variablt 
state which precedeis the rf^me of detonaikm, and on the condi- 
tions of estatflishmenl of the explo.sive wave, by MM. fierthelot 
and Vieille. They recorded on a rotating qylindef, the spark 
causing the initial inflammation at the entrance of the tube, and 
the di~ placement of a very light piston moving freely in the tube 
at the other end. They atudy the velocities, the corrcRponding 
pres uresj and the limits of detonati-jn, — Additional note on the 
rapid solution of the problem of Kepler, by M. Zenger. 

— Auxiliary tables for calculating the true a&omalv of 
planets, by the same. — On some theorems of electricity, 
MmoO'^trated in an ineamet way in didactic works, by M. 
Machai.— On the longitudinal vibrations of elastic wires whose 
and« art submitted totmy strain^, by MM- Sebert and Hugoillot. 
—On the electric resistance ot glass at low temperatures, by 
M. Fousfwreati. Using ordinary glass with base of soda and 
hnie, Bohemian glass and crystal, the electric conductlviry 
wa* found to rise rapidly with the temperature. The method 6 
described, and formulas are gjiveni — Qa the flow of sound In 
by M, Keyreoeuf. With a t>ensitive flame, from a btmier 
Uke tlm Buameinr but having, instead of the lower air botes, one 
small lateral orifice at about two-thirds of the hei^t, he tnea- 
Rured the intensity of a sound (from strokes of a bell) that had 
travmed hdutt df diffsrem otid dteiweter, weM&atr m 

what distance focua the fornnh of the tube ike flame benawe 
tnsensfble. He obtains a fdfmuM reprcBemlng the She 

heat of dlmtototfow of softie nrtsrtww, by M. | 

Action of ammonia on oxide of 'copper, M. Maumeftd.-*On j 


the rirnipositlon of tnns de marc^ by M. Girard. This natiiii be 
applfes to wines from fermentation w sugar in prefoiioe of the 
residua of vintage. He sm they have a pmty reguar enmpoiftion, 
and have alhnentary and hygienic quatitMu aquivaleftt (0 twodhirds 
to half those of ordinary Wines.— On the ethers of g^yM, 
by M. Rousseau.— Preparations of acetylcyanaoe^ 
etber and some of its metallic dertvatiyeik by MM. Haller aikd 
Hdd.— On the conditions of formation of rosanilines, by MM. 
Rosen^tiehl and Gerber.— On a new Use of electmlysis in dy e^ 
and printing, by M. Goppelsroeder. For emmiple, he impielpMides 
thisues or ^aper with an aqueous solution of dblofbtcftwte of 
aniline, puts it on a non-attackable metal plate, which he ooD- 
neots v^ih one pole of a battery or small dynamo. On the tissue 
or pajier is pla<^ a second metal plate having a design In itihsf 
and joined to the other pole ; on pressure and passage of the 
current the design is repr^nced. A modification of tM meth^ 
gives chemical discharge of colour. The current, i^tu, is Uaed 
to prepare vats of indigo, aniline black, Ac, ; the h^iugtn 
which arises at the negative pole being utilised. It is a^ used 
to prevent oxidation of colours in printing.— On the formation 
and decomposition of acetanilide, by M. Menscbntklu.— On the 
products of distillation of coloj^any, by M. Renard.— On 
Crenothrix Kuhniana (Rabenhorst), cause of infection of the 
waters of Lille, by M. Giard. This gives an iron red scum in the 
water of the Emmerin springs supplying the town. The evil has 
been very pronounced this spring. Rains bring h on ; engagfng 
these small organisms, that quickly develop in the moist earth pre- 
pared by dejection*' from distilleries, &c. — Structure of the nervous 
systems of molluscs, by M. Vi^el,— On the male sexual organs 
and the Cuvier organs of llmotburians, by M. Jouvdain.— Re- 
searches on the production of monstres, in the hen's egg* by 
means of slow incubation, by M. Dareste.— On sexuality in the 
ordinary system (O. Edulis), and in the Portuguese system (C?. 
Angulata)\ ArtiflcUl fecundation of the latter, by M. BOuchon- 
Brandely. — On the properties of antiseptics, and v^tile ptoduetK 
of putrefaction, by M. Le Bon. The dirinfectant power of afty 
antiseptic is weaker the oidar the putrefaction, ^e atrongttH 
di-'infectants are permanganate of potash, chloride of Hm, 
sulphate of iron acidified wth acetic add, carMte add, aftd the 
glyceroboratcs of sodium and potassiirm. There ia tto para^sm 
Ixtween disinfectant action of an antiaeptfo and Its action Oft 
microbes; nor between the power of lieventtii^ putrefftetHm 
and that of itoppit^ it when h has begun. Except a very fgw 
substances, strongly poiaonous (such as bichloride of memi^, 
most antl^tfcs, and notably catWic add, have vmy little adM 
on bacteria. There is no parallelism between the Timlent power 
of a substance in putrefaction and the toxical power of voltlfie 
compounds liberated from it. The volatile atkeloldi from id- 
vanced putrefaction are very poisonous. The air of cemeterfes 
may be very dangerous.— On an observation of diffose Bghtfthig, 
by M. Rousseau. 
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THE LIFE OF IMMANUEL KANT 

Th$ Lift of Immanuel Kant By J. H. W, Stuckcnbcrg, 
D,D., late Professor in Wittenberg College, Ohio. 
(London ; Macmillan and Co., 1882.) 

I N a former number occasion was taken — in connection 
with a review of Prof. Max Muller’s translation of the 
^'Kritik der reinen Vernunft” — to examine at some 
length the position of Kant’s theory of experience in 
relation to scientific method. 

Dr. Stuckenberg’ 8 book is of an order different from 
that of Prof. Max Muller's book. It has no pretensions 
to brilliance, nor does it attempt to reproduce the system 
of the thinker whose life forms its subject. It is a plain 
book, written for such plain people as are content to hear 
what sort of man Kant was without learning much of his 
teaching. But its plainness notwithstanding, it is a very 
useful work, abounding as it docs in facts and common 
sense. No one can read it and continue to go about his 
business with the old impression that Kant was a meta- 
physical dreamer of that a priori school which found its 
apotheosis in Hegel as popularly conceived. We learn 
from Dr. Stuckenberg’s pages, what ought to be much 
better understood than is currently the case, that Kant 
was an inquirer into the facts of nature, who was forced 
by the difficulties which presented themselves in his 
generalisations to investigate the constitution of experi- 
ence itself. And we have material sufficient to enable us 
to gather that Kant’s method in his criticism of knowledge 
was precisely the same as his method in his earlier criti- 
cism of nature. It is perhaps not to be wondered at that 
philosophy should since 1848 have fallen into bad re()ute. 
But it is to be wondered at, that with two or three excep- 
tions, the English exponents of the sort of philosophy 
which is most in favour among educated men in this 
country, should know so little about the teaching of the 
great successor of Hume, a teacher whose criticisms have 
a greater and more important bearing upon the question 
of method than have those of Hume himself. 

Apart from his work in philosophy and in mathematical 
physics and astronomy, the life of Kant is of peculiar 
interest in itself. He contributed largely to the bringing 
about of that revolution in literature which was carried to 
its consequences by Herder and Lessing, and which 
culminated in Goethe. He probably did more than any 
other man — even than Goethe— ‘to give to Germany the 
intellectual position which she held in the early years of 
this century. But just because Kant’s work was never of 
an order readily intelligible to ordinarily educated men, 
he remains to this day for the most part merely a great 
personality about whose thoughts little is known. What 
Kant was, as distinguished from what he did, will at least 
be collected from the pages of Dr. Sluckenberg. ' 

It is open to doubt whether there is any idea about 
Which educated people deceive themselves more than the 
supposed distinction between the high a friorV^ method 
of ^iloBopby and the experimental method of science. 
The n^etbods of science and philosophy are really indis- 
tinguishable. They consist simply in the explication of 
a j^iously conceived hypothesis to a given state of fkets 
VtiL. XXVI,— Na 668 


‘ '^nd the acceptation or rejection of tlie hypothe|to accord- 
' ing as it is or is not in harmony )^ith these wtS and ^ 
adequate to their explanation. The exact sciences are 
distinguished from other sciences by the possibility, bf 
determining in their examples the question of hamiemy 
and adequacy in part at least by measurement. But 
there is much that comes properly within the description 
of science that is not exact science. Much of the body 
of doctrine which for example constitutes the science of 
biology cannot be tested by measurement, and hardly any 
of the conceptions of such branches of knowledge as 
philology or political economy can be so verified. If with 
Kant we look on philosophy as the science of knowledge 
itself as distinguished from its objects, and in this light 
examine the history of modern thought since his time, we 
find a conception of the nature of experience gradually 
evolved and developed by precisely the same process as 
in the case of the sciences— exact and otherwise. To 
understand how the idea of a difference in method sprang 
up it is necessary to go back to the pre- Kantian philo- 
sophers. Then there certainly did exist (just as there 
have existed in recent times) an almost universal belief 
(dissented from by Locke and his successors in England) 
that it was possible to deduce the nature of things by 
a priori reasoning from principles. And this belief was 
entertained by men of science almost as widely as by 
metaphysicians. Kant finally did for philosophy what 
Bacon did for science, and a careful consideration of the 
aberrations of some of his true successors show that how- 
ever much they may have drifted into eccentricities they 
never lost sight of the new departure. No one for example 
who has given attention to the Naturphilosophie ” of 
Hegel supposes that Hegel meant to “deduce” Nature, 
or that he is dealing with anything else than the applica- 
tion of his fundamental conceptions to a certain phase of 
the problem of the constitution of knowledge. And yet 
not a few eminent critics have mistaken Hegelian irony 
for serious earnest. The time has come for recognising 
the fact that the rejection of the philosophical method, if 
it means anything at all, means the rejection of all that in 
science is not capable of reduction to space measurement, 
and men of science would do well to try to find out how 
much is implied in such a rejection. For such a purpose 
nothing ts so well adapted as the study of Kant’s works. 
Kant was a man of science who came ultimately to philo- 
sophy as a form of science. And for him the main feature 
of philosophy was that it purged the special sciences of a 
vast quantity of bad metaphysics, of unconscious assump- 
tions which have been the real reason of those ultimate 
contradictions in their conceptions, which in modem times 
have proved so great a difficulty to the most acute investi- 
gators. It was not until middle age that he turned bis 
attention to difficulties which had been forced upon his 
notice in the course of his researches in mathematical 
physics and biology. 

One of the main lessons to be learned from Kant is the 
necessity of extreme caution in the formulation of the 
terms of all general problems. No one who has carefully 
studied Kant is likely to speak of the transition from the 
region of mechanism into that of organisation, or (rf the 
physical atom as conceivable objects of experience. Still 
less is he likely to reason about mind as though it vfttt a 
form of energy, a substance or a thing. He will find himself 
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approaching the consideration of all such problems with 
a new light and an increasing disposition to limit the 
field of inquiry. He will also see that much that he took 
to relate to problems of the nature of objects within ex- 
perience, really relates to the problem of experience itself. 
And he will probably agree with Kant in thinking that 
the difficulty of investigating this special problem is a 
difficulty not of kind but of degree, and this whether his 
conclusions are those of Kant or none at all Just at 
present, when the tendencies of science are increasingly 
in the direction of general conceptions, it is difficult to 
avoid feeling that some knowledge of what Kant really 
taught ought to be far more widely diffused among 
scientific men than is actually the case. 

R. B. Haldane 


RECENT ORNITHOLOGICAL LITERATURE 
The Coucs Check List of North A mericau Birds. Second 
Edition, Revised tp Date, and entirely Rewritten, under 
direction of the Author, with a Dictionary of the Ety- 
mology, Orthography, and Orthoepy of the Scientific 
Names, the Concordance of Previous Lists, and a Cata- 
logue of his Ornithological Publications. 8vo, pp. 1-165. 
(Boston ; Pastes and Lauriat, 1882.) 

Beitriige zur Ornithologie Siidafrikas, Von Dr. Emil 
Plolub and Aug. von Pelzeln. (Wien: Hdider, 1882.) 

D r. ELLIOTT CODES is well known for the labo- 
rious w'orks on omilhological literature which have 
flowed from his pen during the last ten years. No fact 
seems too trivial for record, no labour too great for this 
author when once he sets his mind to exhaust the literary 
history of any group of birds, or the ornithological fauna 
of a country. We have just received a copy of his second 
Check List of North American Birds, which appears to 
u 3 to be much the most complete work of its kind which 
has yet appeared. An entire list of tire Birds of North 
America, as politically defined, is here given, and we 
perceive that the number of recorded species has increased 
from 283 in 1814 (Wilson) to 888 in the present volume. 
Mr. Ridgway^s estimate in i88o was 924, but this total is 
reached by including in the North American List several 
species which are found in Mexico, as well as in the 
islands of Socorro and Guadeloupe. Dr. Coues considers 
that there are not more than thirty out of his 888 species 
“whose claims to be recognised by sub-specific names 
can be seriouslyljuestioned. Pp. 1-22 are occupied with 
the Introduction, a comparison of the present edition with 
the former Check List published in 1874, and a very in- 
teresting treatise on the “ Use of Names.” American 
ornithologists have so long ago adopted the trinomial 
system of nomenclature that it has become part and 
parcel of their writings, but so far it has not been adopted 
by Old World ornithologists, at least in the same sense 
as that in which the Americans employ the three names. 
To have to label a specimen Icterus nmlanociphalus 
audubotii (Gir.), Coues, is certainly more awkward than 
simply writing Icterus auduboniy and if the race is not 
worthy of a separate name it would seem better to sup' 
press it altogeth^, and to quote the species as Icterus 
melafiocephalus* The system too appears to us likely to 
bolster up sub-species and races which are not entitled to 
such recognition, as, for instance, in the case of the com- i 


mon Barn-Owl {Aiuco Jianmteus pratincola), and the Mag- 
pie {Pica rustica kudsonica), which are not distinguishable 
even as sub-spccies from the European Aiuco {potius 
Strix)fla?nmcnsy and Pica 7 ^sHcay but seem to be retained 
by American authors under their system of trinomial 
nomenclature, chiefly because they have been once sepa- 
rated and have been called Aiuco pratincola and Pirn 
hudsonica. The Yellow-billed Magpie of California is 
placed upon the same footing as Pica hudsonica, and 
receives the trinomial epithet of Pica rustica nuttalliy 
whereas we have never yet seen proof of any gradation 
between it and Pica rusticay so that it would appear to be 
quite a good species, and entitled to full specific rank. 
These are small points on which European ornithologists 
are always likely to differ from their American brethren, 
but there can only be one opinion about the great value 
of the etymological portion of the present work, which 
has been most carefully uritten by Dr. Coues, the classical 
derivation of every' generic and every specific mame being 
most carefully given ; and in this portion of his task the 
author acknowledges the obligations which he is under to 
Mrs. S. Olivia Weston- Aiken, “ who cordially shared 
with him the labour of the philological investigation.” 

We are pleased to see that several etymological correc- 
tions recently set forward by Mr, Henry Wharton are 
adopted by Dr. Coues, who handsomely acknowledges 
the assistance given by Mr. Wharton. The latter gentle- 
man is well-known in this country for his researches into 
the classical derivation of the names of birds, and he is 
now Secretary to a Committee of the British Ornitho- 
logists* Union, which is shortly about to issue a standard 
list of British Birds, in which special attention will be paid 
to the etymology of the names. 

We have also on our table an account of the Ornitho- 
logical Results of Dr. Holub^s explomtions in Southern 
Africa, written by the traveller himself, assisted by Herr 
von Telzeln, of the Vienna Museum. This book contains 
a large number of illustrations, representative of bird-life 
in Southern Africa, the woodcuts being so well executed 
that we are able to gain a good idea of the nesting, habits, 
and economy of many South African species in their 
native haunts. Excellent accounts of the habits, especially 
of the breeding of a great number of species arc given, 
and ostrich-farmers will find much that will interest them 
in the account of the South African ostrich. Several 
anatomical notes are dispersed throughout the volume^ 
and many good figures of skeletons are given, includlng[ 
two plates devoted to the tongues of birds. Of the new 
species figured Drymoica hoiubi (Taf. 1.) is scarcely likely 
to be really undescribed amongst the numerous Cisticolm 
of Southern Africa, and Lanius pyrrhosiicius (Taf. II.) is 
certainly only the female of Z. collaris. All such works 
as Dr. Holub’s add much to oar knowledge of the geo^ 
graphical distribution of birds, especially when, as in the 
present instance, they are accompanied by a good map 
showii)g the country in which the collection was made, 

Capt Blakiston and Mr. H. Fryer have just issued # 
revis^ list of the ** Birds of Japan,** and it forms a most 
useful epitome of our present knowledge of the ornithology 
of this interesting country. Three hundred and twenty-si^ 
species are enumerated, notes being given on their 
graphical distribution in the different islands of Jap|i|i| 
and it would appear from the frequent mention of 4|fr 
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ferent museums that the Japanese have adopted this 
mode of education along with their other advances in 
civilisation. One of the most interesting features of the 
present list is the additional knowledge acquired by Mr. 
Snow's visit to the Kuril Islands, which locality, however, 
does not seem to be very rich in land-birds, though many 
wading-birds — gulls and petrels— appear to have been 
noticed. The authors have carefully identified all the 
species which have come under their notice, and in 
doubtful cases have forwarded specimens to England for 
comparison, so that little fault can be found with the 
present list, which seems to be the result of much good 
sound work, and we congratulate the authors on having 
placed the ornithology of Japan on such a satisfactory 
fooling. A comparison of some of the smaller owls with 
the type specimens in the British Museum would appear 
desirable, and we have no doubt that Mr. Bowdlcr Sharpe 
would assist the authors, if specimens were forwarded to 
him for identification. 


ICELAND 

Summer Travelling in h eland. By John Coles, F.R.A.S. 
(London: Murray, 1S82.) 

Ey Fell and Fjord. By E. G. Oswald. (London: Black- 
wood, 1882.) 

T he most prominent— we ought peihaps to say, the one 
redeeming— feature of Mr. Coles's work is the fact 
that he occupied himself by taking observations of heights, 
temperatures, distances,' and magnetic variations while 
travelling in Iceland. This is rarely done because of the 
difficulty of carrying instruments over a very rough, and 
in some places pathless, country. The result has been 
that the map appended to Summer Travelling" is per- 
haps the most accurate which has yet appeared. Mount 
Paul, and a few more-familiar names, are strangely 
enough not inserted, but, on the other hand, the heights 
of the principal mountains and highlands are given in ^ 
English feet ; the crater of Askja is shown of its proper 
form ; and the details of the Sprengisandr route are 
mapped. At the same time, the map is not so clear as 
that of Gunnlaugsson, who was careful to indicate the 
different surface soils— lava, sand, heath, &c, — by differ- 
encos both of shading and of colour. If those who travel 
in a little-known country would provide themselves with 
a good aneroid, compass, and thermometer, and would 
learn before starting how to use them, and maintain a 
habit of using Aem constantly while on their travels, like 
Mr. Coles, it would be to the great advantage of science. 

According to Mr. Coles, the magnetic variation in the 
extreme west of Iceland is 43*’ W,, while on the east 
coast it is 34'' W., and the compass error in different parts 
of the islands will thus vary by three-quarters of a point. 
Thus in the W. of the island the compass box must 
be turned until the N, end of the magnetic needle is over 
N.W., while in the E. of the island the tnd would re- 
quire to be placed over N.W. by N., and then all the 
points marked on the card would indicate true bearings. 

We may mention also a capital plan of the Haukadalr 
Geysirs, better, we believe, than any one which has 
appeared since that of Baring Gould. 

Apan from the observations, the book contains nothing 
whw U new to Icelandic travellers, or to those acquainted 
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with the literature relating to travel in that country. The 
description of the ThingvelUr- Gey sir- Hekla- Krisuvik routei 
is as old as the hills, and becomes infinitely wearisomd 
from much repetition. Four chapters out of eleven take 
us only as far as Hekla, and then the author did not ascend 
it. The journey across the Sprengisandr was quite un- 
eventful, and the detour to Askja was without interest— 
that is, it did not bring to light any facts not previously 
observed by Prof. Johnstrup, Lieut. Maroc, or Mr. W. G. 
Lock. Also when wc read that “Summer Travelling in 
Iceland" is a “ narrative of two journeys across the island 
by unfrequented routes,” we are disappointed to find the 
less frequented route without any interest, and the other 
by no means “ unfrequented," but in fact the ordinary 
mail route between Akureyri and Reykjavik. 

During the last twenty years books on Iceland have 
multiplied too rapidly, and there is no need for another 
work on the subject, unless it deals with some special fea- 
tures of the country scientifically, or unless it is a record 
of exploration, like plucky Mr. Watts's record of a journey 
“Across the Vatna JokuIL" If somebody will further 
explore this tract of unknown country larger than Lin- 
colnshire, or ascend and measure virgin peaks, or trace 
the lava streams of Koiitla to their source, or minutely 
survey the Krafla district, we shall welcome their records 
with open arms. 

“ By Fell and Fjord " is a bright, pleasantly written 
book, by a lady who has visited Iceland three times, 
has travelled over some of the less frequented paths, and 
has entered Avith wonderful spirit into the nature of the 
weird volcanic surroundings, and the tone and temper of 
the people, the language, and the literature*. Miss C s- 
wald is so fond of everything connected with the island, 
that she has braved discomforts which few ladies would 
willingly face. Her bravery impresses us immensely: 
she never feared to ford the most dangerous glacier river, 
never quaked while crossing the most treacherous bog, 
and was never discouraged by misfortunes caused by bud 
weather or a mistaken route. And then she is genuinely 
enthusiastic about the scenery, the wuld gipsy life, and 
the cordial kindly people. G. F, Robwell 


0 (/R BOOK SHELF 

Madeira : its Scene fy, and Hmv to see it. (London : 

Stanford, 1882). 

A USEFUL handbook to Madeira has just been published 
by Messrs. Stanford, It can hardly lay claim to be a 
scientific work, yet a fair knowledge of botany and 
kindred subjects is pre-supposed to exist by its author, 
Miss Ellen Taylor, and much of the interest in the 
excursions detailed is due to the introduction of this 
clement. It presents, in fact, a very marked improve- 
ment over ordinary handbooks, and the treatment of the 
natural history section is excellent. 

There is little of history to relate, and even the dis- 
covery of the island, which took place as recently as the 
early part of the fifteenth century, is involved in some 
obscurity. The race is mixed, and the aristocracy at 
least Iflcems to have been recruited from Italy, France, 
and Flanders. The island is entirely volcanic, and no 
ro,ks earlier than Miocene exist in it. When volcanic 
action ceased is unknown, but even the most recent lavas 
sOem to have suffered great denudatinn— no vapours are 
now exhaled^and the island is profoundly orescent 
save from occasional earthquakes, as in I74& The vast 
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majority of yisitors gather their impressions of Madeira 
from a limited halt in the Bay of Funchal^ or from a 
winter sojourn on its south side, yet tine as its coast line 
and peaks are seen to be, they are ho more comparable 
to the grandeur of the northern side than the cultivated 
banks of the Rhine are to the gorges of the Yoscmite. 
The south side is almost destitute of forest growth, except 
the introduced sweet chestnut, oak, and maritime pine, 
for the native juniper and dragon trees are almost extinct, 
but in crossing the dividing ridge another world is 
entered. Here all but the highest peaks are clothed with 
densest virgin forest. The naturalist may penetrate at 
will the wildest gorges, for the only paths into their re- 
cesses are the beds of half dried torrents. 

The common distinctive feature of all these gorges is 
the precipitous nature of their sides, which time seems not 
yet to have weathered into angles of repose. The verticality 
19 everywhere appalling, yet giant evergreens cling to every 
nook and crowd on every terrace. Some of the laurel 
tribe reach immense girth, and are quite inaccessible to 
the woodman's axe, rotting as they stand, and forming 
soil for carpets of Ki Harney, filmy, and hares-foot ferns. 
The warm, moist, and shady valleys form a paradise for 
ferns, the Dicksonia, Woodwardia, and Asplcnium rival- 
ling each other in size. The botany of the island is of 
great interest, especially in its relations to that of Europe 
and Africa ; but the visible fauna, except Mollusca, is 
meagre, and the comparative absence of birds and butter- 
flies is felt. Beyond the foreground of vast walls of red 
and brown rock, often 3000 to 4000 feet high, clothed 
and softened by dark green foliage, are peaks weathered 
into moit fantastic forms, and rising to 6000 feet. But if 
this ^and scenery could become monotonous, there are 
Enghsh moorlands on the Paul da Serra, barren tracts of 
rock at the extremities of the island, cultivated country 
with lanes hedged by fhchsias and hydrangeas at Ca- 
macha. The coast-line is magnificent in the extreme, one 
headland on the south presenting a vertical cliff to the sea 
of 2000 feet, and another, a mountain clothed with myrtle 
on the north, being scarcely inferior to it. The ascent of 
some of the peaks might tax even an experienced Alpine 
climber's nerves; but the effect of ocean rising to the 
skies like a blue wall all round is very striking when seen 
for the first time from a lofty island peak. In summer the 
heat is not oppressive among the mountains, and now that 
the fares are no longer unreasonable, one with an overtaxed 
brain seeking rest might make a worse choice than Madeira 
for a ramble. To him Miss Taylor's exhaustive book is 
inexhaustible, and the itineraries in it, sketched by Mr. 
Charles Cossart, invaluable. 

No mention of Madeira is complete without allusion to 
its staple produce — wine. The export seems never to 
have exceeded 20,000 pipes annually, and though this was 
reached as early as 1750, yet this is far below the pro- 
ducing power of the island. The vines, destroyed by 
Oideum, have again severely suflfered from Phylloxera, but 
the shipments, owing chiefly to the persistent efforts of 
Messrs. Cossart GorJon, are steadily recovering. It can- 
not be too widely known that Madeira is a pure wine, for 
at the price of grapes there, there is no incentive to use 
anything but grape juice in its production, though Madeira 
is exported to other wine countries, presumably for manu- 
facture into sherry. The retail price is only artificially 
maintained by a pretended scarcity. 

J. Starkie Gardner 

Tichermak^s Lehrbuch der Mineralogies Part II* 
(Vienna : Alfred Holder.)* 

In this part of Prof* Tsehermak^s text-book the discus- 
sion of w optical and physical characters of minerals is 
continued and concluded in a manner more scanty than 
was perhaps to 1 »e anticipated from the first part. The 
results of many of the most tecem additions to our knpw- 
of ld|ke structure of mimetid and twin-crystals, Such 


as milarite, microcline, &c., as shown by their optical 
properties, are, however, included. In the chemical 
introdu:tion which follows, too much space is devot^io 
the exposition of the fundamental principles of chemistry, 
such as those of equivalents, atoms, and the theory Or 
types ; as also to the principal simple tests for the vanous 
elements. A fair knowledge of chemistry is absolutely 
necessary to the mineralogist, and Prof. Tschermak 
might well have expected his students to brmg such a 
knowledge with them. In this case his exposition is un* 
necessary, while if the student is ignorant of chemistry, 
it is hardly likely to be adequate, and it undoubtedly 
diminishes the space available for ihe principles of 
isomorphism and polymorphism. 

Considerable space is given to the description of the 
situations in which minerals are found, and of their 
associations in beds and veins. Another chapter is de- 
voted to mineral genesis and to the decompositions and 
transformations which minerals are liable to under the 
action of natural agencies. These subjects, common to 
the mineralogist and geologist, are apt to suffer through 
being relegated by each to the other, and we are glad to 
see the importance attached to them by Prof. Tschermak. 

The systematic description of the principal minerals is 
to occupy the whole of the third part. This volume ex- 
tends as far as the elements and sulphides, and gives 
us a foretaste of what is to come. The descriptions 
arc well done, and give much more information than 
the ordinary text-books do. This information is, more- 
over, given in general language, and the different forms 
are better and more fully illustrated than is usually the 
case. The minerals discussed are those of importance 
either from their utility, the frequency of their occurrence, 
or their scientific value ; and the selection, from this 
point of view, is well made. 


LETTERS TO THE EDITOR 

\The Editor dots not hold hintself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous commumcations, 

[ The Editor urgently requests correspondents fa keep their letters 
as short as possible. The pressure on his space is so greed 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts J] 

Scientific Exploration in Egypt 
Now that we have embarked in a war in Egypt, it is to be 
hoped that steps will be taken to have a proper staff of scientific 
explorers attached to the army with facilities for conducting theii* 
investigations. There are periods of rest in a tampalgn during 
which soldiers and others may be usefully employed in conduct- 
ing excavations at comparatively slight cost ; and difficulties ia the 
way of investigation, arising from the requirements of trade and 
industry, disappear in time of war. The deposits of the Delta 
require to be examined. The gravels of the Nile Valley have to- 
be connected with their animal remains. Much has to bo dope 
for the earliest and best period of Egyptian art, and tbc Stqske 
Age of Egypt has to be fixed with certainty, the importance qf 
which cannot be over estimated in connection with the aariinst 
civilisation of the world. 

I trust also that we shall not rob Egypt of her antiquities to 
any great extent. It may be useful to complete out typloal 
series to a limited extent, but if Boulak ahould bo Happily pi«- 
served, 1 hope it will be preserved for Egypt, and not brenght 
home. Nothing would serve more to prove that we go there to 
civilise and not to rob. The means of communication are now 
so easy that ail wlio are Intcre ted in Egyptology can eee it 
Steam and railways have materially altered the reqniremehts of 
education in this respect. Humanity, and British faumatt^! 
particular, now poum througfh all ihe great arteries of tise 
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people observe and stndy more abroad than at home* The 
time baa passed when antiquities should be regarded as trophies 
of war. It is no longer necessary for instruction to board up 
vi^hiabie specimens of foreign antiquities in European museums. 
So lox)^ as science has access to the materials of knowledge, that 
i& all that^it is necessary to bring away ; and national museums 
with the limited apace at their disposal, should more and more 
become .devoted to local collections. Besides wbiqh« it should be 
reoeembercd that the atmosphere of Egypt preserves antiquities 
in a way that no other climate can do ; and when this fact here- 
after beoomes fully Impressed upon the public mind, the time 
may eome when subscriptions will be raised to take back obelisks 
and put them up again in their proper places ; at any rate we 
httve enough of them weathering and withering in smoke and 
dampv They are quite out of place in European towns, and seem 
to hold up a hnger of caution to us to proceed no farther in that 
direction. But tlie opportunity for exploration should not be 
lost. The French savants did their work thoroughly during their 
military operations in that country, and it would be shameful if, 
with the knowledge now at our disposal, the British expedition 
did not achieve more for the promotion of science than was 
effected by Napoleon half a century ago. 

Carlsbad, August 3 A. Pitt-Riveus 


PranclB Maitland Balfour 

The memoir of Prof. Francis M. Balfour, published in 
Nature, vol. xxvi. p. 313, appears to have been founded, as 
for as his life at Harrow is concerned, on incomplete informa- 
tion ; and 1 therefore ask your permission to supplement it with 
my own reminiscences. 

He entered Harrow School in January, 1865, and when he 
had reached the upper part of the fifth form in rSfiy, I was 
appointed to give instruction in natural science. Although this 
subject was not taught in any of the forms which Balfour passed 
through, he soon afterwards eagerly availed himself of the 
^^tunity offered of taking lessons in practical work in biology. 
Tma continued without inlemiission until he left the Kchool for 
Cambridge more than three years afterwards. He was always 
ready to spend as many hours as 1 could give him for work with 
the microscope and in making dissections. With Dr. Kolleston's 
** Forms of Animal Life *’ as guide, he dissected nearly all the 
typical examples described in that book. In the same way he 
gamed a knowledge of osteology, using a small collection of 
skeletons which received, for his si>eciar benefit, the important 
additions of a complete crocodile, and an armadillo, several 
incomplete skeletons of omithorhynchus, and echidna. No part 
of comparative anatomy was neglected, hut of such an extensive 
subject, much of his knowledge wa^ necessarily derived from 
books only, but it was sound, being based on Huxley, Muller, 
Kblllker, and the like. He had the opportunity also of learning 
elements^ botany. 

All this work was carried on under conditions with which 
only a boy of his energy and indomitable \ ersevcrance could 
iMtve coped. At first he had some difficulty in acquiring skill in 
the purely mechantcal details of dissection, but he determined to 
overcome this difficulty, and he succeeded. The time at bis 
disposal for biology was chlefiy the half holidays, and for such 
work no marks could be given by his form masters, but on the 
contrary, it is only too certain that his position in other subjects 
was afleCted by bts devotion to natural sdence. 

Those who managed the afiEaim of the School Scientific Society 
in 1868 (two years before Balfour left Harrow), showed their 
appreciation or his remarkable powers by asking Prof. Huxley 
to Rward the prise, which hod neen offered^ through the libe- 
rality of Mr. C j; Leaf, for the best essay written during the 
previoos holidays, being a description of some district' known to 
the author. InU unusual step was taken when it was 
that the eeiay sent in by Balfour and another by his friend A. J. 
Etana, wm of such me merit, that it was felt that they were 
worthy of being brought under the notice of such a distinguished 
ipeu as Prof. HORley. His opinion of the value of these essays 
ihUy iusfified this view. 

Wftmr's knowledge ol geology was chiefly Mined at hmne, 

^ aW AO doubt it was of considerinble eervloe to him in the com^ 


petition for the Natural Science ScHoUr>h(pP, which he gained 
soon after he went into residence at Cambridge. 

Whether the teaching referred to in the previous lines was of 
advantage to him or not, could be best determined by himself, 
and it is interesting to have bis judgment on this point when the 
recollection of it was fresh in his mind. In a letter dated 
** Cambridge, April 28,' *871,” he says: “Many thanks for 
your congratulations on my fuccess, which is certainly chiefly 
due to you.** This opinion he again very warmly expressed to 
me when I had the pleasure of spending a few days with him in 
the fame year after the meeting of the British Association at 
Edinburgh 

He left Harrow in August, 1870, having spent nearly six 
years in the school G. Griffith 

Harrow, August 7 

I AM sorry that 1 omitted in my brief sketch to point out the 
l>enefits which Balfour undoubtedly derived from the science 
teaching at Harrow, and 1 am sure my friend Mr, Grifiith will 
understand that it is as far as [Ktssible from my wishes to fail in 
acknowledging the fruit of the labours which he has been carry- 
ing on there these several years with such zeal and energy. 
There can be no doubt, I think, that the training which Balfour 
bad under Mr. Griffith not only helped towards his gaining the 
scholarship, but materially contributed to making him the man 
be was. What 1 wrote concerning his reputation at Harrow, 
referred rather to what I understood was the general opinion of 
the school, than to Mr, Griffith's own foreca-'t of what Balfour 
might become ; the latter 1 have known for a long time to be so 
sanguine as to come near the truth. M. Foster 

On “getting^* Coal by Means of Caustic Lime 

In an article on this subject (Nature, voL xxvi. p. 299) Mr, 
William Galloway states that this system “has been found by 
experiment to t>e incapable of breaking down a hard rock or 
shale roof,’* and therefore, not likely to have anything but a 
limited application. 

Will you allow me, as one who has had a good deal to do 
with the new process, to asi-ure Mr. Galloway that so far as it 
has yet been applied, it has answered every purpose in respect 
of which gunpowder or wedging have been hitheito used. 

We have not yet had time to make a scries of experiments 
with the lime- process on bard rock, &c., as our attention has 
been until now turned exclusively to the getting of coal, es- 
pecially in those mines in which, from their fiery nature, the use 
of powder has been prohibited. In the Shipl^ Collieries, 
where the Ume- process has been in constant operation for many 
months, it is re^larly applied to one of the hardest seams in the 
Midland coal-field, the toughest port of which is that next the 
roof, and this portion could never be got by wedging in the 
ordinary way, but had subsequently to be hacked down into 
slack — by the lime process, however, the coal is parted clean 
from the roof, along ihe entire face oi>erated on. 

In other dislticts v here it has teen proved to be a complete 
success, the places selected for experiment were invariably the 
hardest in the mine. The ca.^es where the tamping has been 
blown out arc extremely rare, and have been due to causes 
immediately and easily rectified. 

We have no reason to believe that the process would fail in 
its application to the mining of shales, iron ore% &c., and this 
point w'iil be settled by experiment before long, pending which 
Mr. Galloway’s conclusion on the subject is at least premature. 

Paget Mosley 

81, Warwick Hoad, Earl's Court, August 10 

In stating that the caustic lime process was likely to have 
only a limited application in coal-mining operations, it was not 
my intention to* convey the impression, as Mr. Mosley at^pears 
to think it was, that the area of its usefulness would necessarily 
be a small one. On the contrary, 1 believe it could be success- 
fully employed in getting coal under a large variety of circum- 
stances. 

Mr. Mosley's connection with the subject could not well be 
more intimate than that of the gentlemen who supplied me with 
the information brought forward in the article referred to, and 1 
understood them to fay that experiments had been made with 
the roof of Shipley ColUerles, giving results which amply justified 
the conchuiotis 1 stated. 
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The tamping was blown out of three Or four of the holes 
which I SAW operated upon, and this is certainly not what would 
be called an “extremely rare” occurrence. At the same time 
it did not appear to alTcct the final result in any way. 

I said nothing about the probability of the process failing or 
succeeding in its application to the mining of shales, iron ores 
&c., and stated no conclusion in this connection which could in 
any way be affected by the results of tlic cx|>crimcnts which 
Mr. Mosley says arc pending. William Gallow'ay 

Cardiff, August 14 


Science at the Victoria Hall 

The immediate object of the Victoria Hall Committee is to 
provide healthy amusement in place of llie unhealthy sort too 
often found in places of cheap recreation, and does not aj>i cal 
specially to scientific men as such, llu: they have a scheme on 
hand for next autumn to which I venture to call your attention. 
They would liKe to devote nue evening in the week for popular 
lectures, and as a previjus experimtmt they propose to have 
during October ami November a series of very elementary 
popular addresses on seientific of about half an h.jur i?) 

Ifength, to be introduced in the beginning, or middle, or end of 
the temperance demonst rat tons which take place on Friday 
evenings. It is hoped that an interest 111 such matters may be 
awakened in the aiulienrc (in-ually numbering ten or twelve 
hundred, or during tlic winter more than this), which assembles 
at these (Jcuionstratiuns. Tt is an .audience Ic-s of artisans than 
of labourers and costermongers, among whom the demand for 
scientific teiehing must be created as well as supjdied. If once 
it can be i-hown that such addresses arc .appreciated, we have 
good hope of efficient help in canying them on, but we should 
be grateful for offers of help in the pioneer couise. Dr. W. B. 
Carj>enter, Dr. Richardson, and one or two others have given 
conditional promises, but wc have not yef .sufficient names for a 
long enough seric.s to try the experiment fairly. 

To simplify and popularise science to the utmost, without 
lowering if, » not a task which can be jicrformed by those who 
have no gualification except goodwill, and as, unfortunately, the 
Victoria flail is not yet i-elf*&uppjrting, the coj.mittce cannot 
offer anything like adequate remunerati )n for the services of 
competent and therefore busy men. They would gladly he 
re^poiLsible for the expense of providing liiuc-light, or hiring 
apjiaratus for experiment-', but beyond this they must appeal to 
the public spirit and generosity of scientific men. 

Communications maybe addre.^sed to the Honorary Secretary, 
Royal Victoria Coffee Hall, Waterloo Road, .S.E,, or to Miss 
C. A. Mariincau, WaLsham le Willows, Bury St. Kdmund.'-. 

One OF THE Committee 


1 was struck with the occurrence on the anterior border of efudi 
of the larger movable abdominal joints (viz,, abdominal joints 
5, 6, and 7) of a peculiar elongate concavity, a structure not 
mentioned by Westwood, Bttrmcihter, Kirby and Spence, Girard, 
Clcmcnf, llarri.'i, Graber, or any modern author whom 1 have 
been able to consult. There is an approach to it in the pupa of 
Ctt'a/pmta amyniar^ and it occurs in that of Sphinx harrtsU In 
similar position and form a.s in .S', catalpa^ In J"- 

maculata it is somewhat above the spiracles, and that on the 
fifth abdominal joint has a second larger ridge running around it 
posteriorly. It docs not occur in any of the species of the 
genera Se-ia, Thyreu^, Darapsa, Deilephila, BhllampeluSi and 
Sdicrintbus in my collection. It has no internal connection with 
the respiratory or circulatory systems, and its function is probably 
sound -producing by friction with the posterior margin of the 
preceding joint. This organ may, in fact, throw some light oti 
the method by which the noise is produced which the pupa of 
Sphinx atropos is capable of. Unfortunately, 1 have no pujw 
of that species for examination, 

I shall be glad to learn from any of your Lep) lopterological 
readers if they are familiar with this structure on any other pupa? 
or know of any record of it. C, V. Riley 

Wasiiington, D.C., U S. A. 


Meteorology of the Antarctic Region 

It is well known that on the Antarctic lands perpetual 
snow descends much lower than in corresponding latitudes of 
the northern hemisphtre. The chief cau.se of this is, no doubt, 
the ditference of climate due to the preponderance of land in the 
northern hemisphere and of water in the snnihern. But there is 
another cause, of sensible magnitude, which I have seen 
mentioned. In high southern latitudes the barometer stands 
jicrmancmly nearly an inch lower than in corresponding northern 
iatitude.s, and this must cause a permanently lower temperature 
in the Antarctic regions. That is to say, a depresMon of an 
inch in the barometer corresponds to about 1000 feet of moun- 
tain ascent ; and any station in the Antarctic region must there- 
fore be as much colder than a corresponding one in the Arctic 
legion, as if the Antaictic station bto<Kl 1000 feet higher alwvc 
the sea-level than the Arctic one. 

llic cause of the barometric depression in the Antarctic region 
is probably the centrifugal force of the west winds, cr “counter- 
tradts,” which, as Maury remrrks, surround the Soulli Pole with 
“ an everlasting cyclone on a great Acal^.*' 

Joseph John Murphy 
Old Forge, Dunmurry, Co. Antrim, August 8 


Spelling Reform 

In your note last week on the United States Spelling Reform 
Rejxnt, there is a slight misapprehension. It is said that the 
result of adopting a phonetic spelling will lie the break-up of the 
English language. This is quite erroneous. Phonetic spelling 
simply represent* pronunciation, and if the phonetic spelling of 
London English diflers fnim that of Colonial English it can only 
be because the pronunciationB are different ; that is, because the 
language has already brolcen up. On the other hand, If the pro- 
nunciations are the same, the spellings will be the same, and I 
fail to see how an identical spelling in London and Australia 
can bring about a di-sTuption. 

In the pre cut state of Biblical cri'icism, I rather wonder that 
the tower of Babel should be appealed to as evidence of Ilehw 
thought ; but if the Hebrews were really so impressed with the 
c infusion of tongues, and if phonetic sjielling i« really so condu- 
cive to that confusion, then let mc ask : Why did the Massorites, 
vnth that story before their eyes, go and make the originally 
phonetic Hebrew alphabet more phonetic still by adding the 
finest set of vowels that has ever been used ? Why, except that 
they knew, as Prof. Sayce and Dr. Tylor know, and tne late 
Charles Darwin knew, that phonetic spelling is the only thing 
that preserves language and its hisU ry from utter decay. 

JOHN Fenton 

Spelling Reform Association, 8, John Street, Adelphi, 

W.C.. August 14 

' Possible Sound Organs in Sphingid Pupse 

In recently characterising the pupa of Sphinx eatalpa^ Boiftd., 
for my report as entomologist to the De; arlmcnt of Agriculture, 


Rector (w hose appeal for help in protecting a granite boulder 
in his country parish we inserted in No, 663) requests us to 
acknowledge with many thanks the following contributions : — 
Saxo, 2.f. & ; William .S. Layman, 2s. (id. \ J. W. A., 51. 


SUN-SPOTS AND MARKREE RAINFALL 


T> Y aid of R. Wolfes series,* I have been endeavouring, if 
^ possible, to trace the effect of the different state of 
the sun’s surface, as shown by the extent of its spots, on our 
climate. 1 distributed the ‘annual rainfall, registered hero 
1833-1863, into ten classes, according to the corresponding 
values of “the relative numbers” r, ns exhibited in 
Table 1. These relative numbers have I cen determined 
by Prof. Wolf from a discussion of the registered number 
of spots and g:roupsof spots on the sun, and are supposed 
to be proportional lo the area covered by spots on the 
sun’s surface. The mean rainfall M, the average of the 
thirty-one years, is 37 ’254 inches, o is the rainfall regU- 


En d^Biirnant par^ le iKmibre des gnAipvi de taches nus un jour qual 
coiKme wr Ic soleit, une tacli^ iktil6c compunt pour un groupe; nar/le 
li<*mbre dcs taches contenue dans tous leu groupea, nonpre qne 


ftpproximanvemem pruportinnel k U surface tacbetde ; et panfr uh edeffichtnt 
dependant dc 1 cihscrvation et de wn instrument, et ddtiutt d’chnarvationa 
TOrreepondantes. en Bupposant Ce coelEcieot dgol a I'unitd pour mat pout 

le grossixsemcnt d'un Emufthe/cr dt 4 pteds. je poMt r * *(/+ at 
je itbmnic r le ntlati/ de ce jour, ta moyeime dc tous leu noittbre* 

k la mCme anndc donne 1« noml^ relatif de rauiide. ** 
R. Wolf, Mdmpire sur Ja Pdriede commune E la Kr^ucnce d«i 
SaUircs etk U Vanntiem de la DdcUnaiuik MagoMlque (Memodn of the 
Royal AstroRomical Society, vol. xlU,, iBy7, Part vi ). 
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tered during a certain year I tried to reduce the 
di^erence o — M (Table IL) by applying to M a constant 
correction, lojr, and at the same time a correction ry 
proportional to the respective relative number. The 
equations of condition of the form — 

10 jr + -f- o - M « o 

are exhibited in Table I,, the last column of which exhibits 
the remaining errors, i,e. the difference between the 
registered rainfall, o, and the calculated, C«= M — 
after that the quantities x and had been obtained from 
the equations of condition by solving them by aid of the 
method of least squares. It will be remarked that 7/ is 
far smaller than o - M in Table I., the average of several 
years, but the comparison from year to year, o-C as 
exhibited in ruble II., shows but a small decrease in the 
differences. The result is — 


inches. i^che^. inches. inches. 
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It bhould be remarked that the receiver of the guage is 
placed on the top of the libmry, j 6 feet above the ground 
and 148 feet above mean scadevel. 1 have placed another 
guage 6 inches above the ground and 1 10 feet , above the 
sea, as levelled from bench-mark on observatory wall, 
and have taken precautions against evaporation from this 
guage. By comparing the results feom the two guages 
during the last five years, I find that the rainfall registered 
1^ aid of the upper guage must be multiplied by t ';2436 
m order to indicate the rainfall at Jic feet above sea. 
The formula properly reduced is therefore*- 


luchei. inches. ' 

C « 46-392 + 0*05946 (r - 58-91). 

I am only too painfully conscious that this result has 
been derived from insufficient data, but it might be inte- 
resting to see whether it would be confirmed by a similar 
discussion of a sufficiently extensive register kept at some 
older observatory. 

The average monthly rainfalls are as follows : — 

inchce:. inches. 

January 3-451 ... July 3-284 

February ... 2 771 August .. 3*599 

March 2 '4^5 September... 3*249 

April 2*460 ... Octuber ... 3*88 1 

May 2026 ... November... 3*530 

June 3*044 ... December ... 3*474 

Markrce Observatory, July 17 \V. UouEUCK 


r//A NEW REPTILE HOUSE AT THE 

ZOOLOGICAL Society^ s g a evens 

'^IIE present Reptile House in the Zoological Society’s 

Gardens adjoining the Lecture Room, is an old 
wooden building, which in the early days of the Society 
was used for lions and tigers, and is now in a very bad 
state of repair. Besides this it is much too small for the 
present collection of reptiles. The cages which it con- 
tains arc always over full, while the tortoises are neces- 
sarily lodged 111 a separate house, and the crocodiles aic 
kept in a building properly destined to contain sloths and 
marsupials. Moreover, most of the compartments m the 
present Reptile House arc accessible only from the front, 
which renders it inconvenient, not to say dangerous, to 
oj)cn them in the day-time, when the house filled with 
j>ightseers. Under these circumstances, the Council of 
the Society have detei mined to construct an entuely new 
building for the better accommodation of the reptiles at 
the soiiihern coiner of the Gardens, and having obtained 
the necessary permission of H.M. First Commissioner 
of Works, will commence operations inamediately. 

The new Reptile House will be 120 feet long by 60 feet 
in brea llh, with a laige porch and double entrance at the 
front, and keepers’ and workers' rooms in the rear. The 
building M’lll be of brick with corse-hill stone dressings, 
thereof of iron, slated on the noith slope, and provided 
with ample skylights on tbe south slope. The house will 
face due south. It will be fitted wdth fixed cages for the 
rep lies on the north, east, and west, leaving the south 
side (v^hich wiU be ncady entirely of glass), available for 
movable can's (such as are now in use in the Insect 
House), for the smaller and more delicate objects. There 
will be a large oval pond for crocodiles in ilie centre of 
the building, and two smaller circular ponds on each side 
of it for other aquatic reptiles. The fixed cages, which 
will be from thirty to forty in number, will be fronted 
with plate-glass, and the only means of access to them 
will be from the keeper's passage in the rear, so that 
there will be no possibility of the animals escaping into 
the space occupied by the public. 

The new Reptile House, will, it is expected, be com- 
pleted ai d roofed in before Christmas, and as the hot- 
water apparatus will be finished by the same date, it will 
be possible to dry it thoroughly during the winter, so that 
the reptiles may be moved into their new quarters early 
in the ensuing summer. 

The designs for the new building have been dr«n^n by 
Mr. C. B. Trollope, and the contract for its erection has 
been undertaken by Messrs. Hannen and Holland. 

The Society’s collection of reptiles consists at present 
of 57 tortoises. 10 crocodiles, 95 lizards, and 83 snakes. 
Of the last-mentioned, 10 are large pythons and boas, and 
14 belong to venomous species. Besides the reptiles there 
are 56 Batrachians Jiving in the Gardens, which for the 
present at least, will be kept along with the reptiles. 
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There is, therefore, no fear of the new Reptile House markings, and at once secured the prize, and, after 
lacking inhabitants, when ready to receive them next making a sketch or two, put it in my ” hatching " cage \ 
year. unfortunately, 1 could not find what it fed on, and acW 

spinning a pale greenish cocoon, it died TIm natives did 

not seem to know it. When moving along, it does so ms 
DIFFICULT CASES OF MIMICRY other caterpillars, as seen in tlie outline i, of which a is 

I SEE a notice regarding mimicry and simulation, by plan of the head. If suddenly disturbed, it at emee strik^ 
Mr. A. R. Wallace, in Nature, vol. xxvi. p. 86, and tl^e peculiar pose, as seen in the sketches, and retains it 
beg to forward the case of a caterpillar mimicking a shrew, for some time. 

as a peculiar instance of this curious law. The general colour is a neutral to brown-grey, o^tlti* 

Here we sw the insect unconsciously simulating the fully marked, and which I have not attempted to Imitate j 
very animal that most likely feels on itself, or at least an the general appearance is dark, except where the greenish- 
insectivorous mammal. Passing through a dense forest yellow spots occur. It is the first case I know where a 
near a path, I suddenly came on the caterpillar, at about j caterpillar mimics a vertebrate animal. The cases are 
five feet from the ground, on a stout creeper, and of course i almost innumerable out here, where insects mimic each 
mistook it for a shrew. Its remaining, and not running j other and similar or different kinds, or leaves, seeds, 
off, induced me to look closer, when I saw the green flowers, sticks, piecci of grass or clay, &c., &c. ; but we 



Cator[iU&r that limuLites a Shrew (full lixc). 


see it also in many other cases, not always protective, 
though invaluable to the animal or the insect. The tiger 
has one call, when hunting, so like the loud whistle of the 
Samber (deer) that only an expsrt and old resident can 
tell the difference. The deer, if within range, run to 
and I have myself shot a Samber at twenty yards that 
dashed up on my whistling loudly, with a leaf ; unfor- 
tunately, native shikaries are only too expert at this. 
Again, the eye and nose lumps of a crocodile are so like 
lumps of foam that 1 have often drifted past close to one 
ih my Rob Roy, and only found it out by the lump of 
foam quietly and suddenly sinktnF belo^^ the surface of 
tl?e muddy water. In the case of the tiger the simulation 
was by sound, to enable it to get food ; in that of the 
crocodile the same end is gained by simulation of 
iq)pearance, enabling the animal to drift close to prey 
without alarming it, S. E. PEAL 

Asam,June25 


THE WASHBURN CHRONOGRAPH 

'T'HE article on the Brussels Chronograph (Nature, 

A vol. xxvi. p, 107) induces me to send a brief de- 
scription of the chronograph of this observatory, which 
may be taken as representing the form usually adopted 
by the best American makers, Alvan Clark and Soils, 
Fauth and Co., Stackpole and Brothers, &o. The acoom* 
panying engraving gives a good general idea of ifc The 
scale may be obtained by rememb^ering that the iron base 
plate is 21 J inches by ii^ inches. The barrel is 14 inches 
long by 7 inches in diameter. The paper used is agi 
inches by 13 inches which provides for a lap at the Une 
junction. There is room for the observations of two hours 
and forty minutes. The wet^ employed U JMsen 
pounds, and usually a doable pulley is used to diminis)i 
the fall 

. The chronograph can be wound while it Js fobig, wKb- 





NATURE ' ' 369 - 


OQt affecting its r^^ite. The barrel can be taken out of its 
Ys if desired, or one end of the barrel can be lifted by a 
small kver, so that it can be turned around to put on or 
take oflf a fresh sheet of paper. In practice several sheets 
of paper are put on at a time, so that the last one has 
simply to be removed when it is filled, and the pen^ 
carriage moved back (to the right) to continue the record. 
This can be done without stopping the chronograph. 

A second of time is 0*36 inches in length, in the usual 
adjustment. The governor is a double conical pendulum, 
acted on directly by the weight. It thus tends always to 
run too fa^t , as it runs faster and faster, the pendulum 
bobs fiy out, and finally strike the point of a horizontal 
hook shown in the drawing. This hook is attached to a 
little cylinder of brass emVacing the vertical axis (also 
shown), and when the hook is touched by the pendulum 
bob (as it is shown in the cut), the hook and the brass 
cylinder are carried about the axis through a certain 
angle. The work thus done diminishes the speed of the 
pendulum, which falls in towards the axis slightly. In 
this way the governor and also the barrel rotate alter- 


nately a little faster and a little s}ower than the desired 
mean rate, but these variations are vanishingly smaH and^ 
of no account whatever in astronomical work. The 
pendulums strike the hook on the average from sixty Uh 
ninety times per minute. 

The pen-carriage is nothing but an electromagnet 
mounted on a frame, which is driven by an endless screw 
from right to left in the cut. The carriage may also bo* 
I lifted by the hand and moved in either direction. This- 
[ is a great convenience in certain kinds of w6rk, such as 
I comparing a number of clocks together. The record for 
I each clock can be separated from that of every other 
clock by a blank space. 

The pen is of glass, filled with a thick ink made accord- 
ing to the following formula which is used at the Naval 
Observatory, This ink does not freeze in winter weather. 

Water 4 fluid ounces. 

Alcohol 2 ,, 

Concenf rated glycerine i fluid drachm. 

Crystallised Aniline Blue 40 grains. 

Filter very thoroughly and draw off for use through a stop- 



cock. A common stylo-graphic pen, if held nearly 
vertical and weighted with a little piece of lead, is nearly 
as good ^ the glass pen, and somewhat cleaner. 

The signals from the clock and observing key are 
received through the two flexible wires shown in the cut. 
These signals can be repeated, by connections to screw- 
posts, on the pen-carriage. 

The whole machine is light and portable. It takes, 
say, fifteen minutes to ptove it from one room to another, 
it can be worked equally well with a break or a make- 
circuit. Its price 1 $ 325*00 dollars. The makers of our 
chronograph are Fauth and Co,, Washington, D.C*, but 
the. design is that adi^icd by the Clarks, 

. The first conioil pendulum of (his kind was 

inade by Dr. Henry Draper, and applied to the driving- 
clock of bis photogiaphic telescopes. The first governor 
onr this principle was adopted bv Alvan ClaA and Sons, 
ribr driving the hdiosts^s used in the United States 
Transit of Venus Expedition of 1S74* ' These governors 
howeveTr only a single pendulum^ and not two 


crossed pendulums, as in the cut. I am induced to send 
you this brief account of a simple and useful device 
which has had a thorough trial of 3 j years (it was exhibited 
by G. P. Bond at the Crystal Palace in 1851), which is 
always satisfactory ; which never gets out of order ; 
because it is a standing wonder to us, on this side of the 
water, why the expensive and complicated double-pen 
chronographs continue to be made and used in England, 
and on the Continent. The inclosed sheet, which is 
selected absolutely at random from a pile of such records, 
will show the kind of work these machines will do ; and 
all the questions which have been agitated with regard to 
the relative accuracy of one and two pen-chronographs, 
seem to me to have been practically settled by the obser- 
vations made at our principal observatories for a score 
of years past. I need only mention the longitude cam- 
paigns of our Coast Survey, of the Naval Observatory, of 
the Army Engineers, ana the standard work of the 
Transit circles of Washington and Harvard College, in 
this connection. 


' > i - 
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1 am sure that it only needs a trial of the form indi- 
cated to prove its superiority in every respect for astro- 
nomical purposes. All objectors on the score of accuracy, 
should refer to the Anna is o{ the Harvard College 
Observatory, vol. i*, part ii., pp. xxxiv., where they will 
^nd what seems a sufheient answer. 

Edward S. Holden 

Washburn Observatory, University of Wisconsin, 
Madison, June 30 


THE LIMIT OF THE LIQUID STATE OF 
MA TTER 

T he conditions under which an investigation is carried 
out often predetermine the conclusions to be drawn 
from the observations made. That this has been the case 
-with the observations made upon the upper confines of 
the liquid state, there is now ample evidence to show. 
When Cagniard cle hatour, on heating liquids in sealed 
tubes, noticed the disappearance of the liquid surface, he 
'came to the conclusion that the liquid state had ceased to 
he possible, and that the substance had passed into the 
gaseous state. Ilut Latour had no means of varying the 
volume of his liqu'd to observe whether or not increase 
•of pressure might again induce liquefaction. This defect 
was removed by Dr. Andrews, who constructed the well- 
known apparatus for varying the volume by means of a 
screw. And it is to the work performed with this appa- 
ratus that the above remark is applied, f^y two modes of 
■observation Dr. Andrews arrived at the conclusion that 
the liquid and gaseous states of matter were continuous. 

' The experiments being conducted in transparent glass 
tubes, the appearance of the contained fluid constituted 
one mode, and the registration of the pressure constituted 
the other. Kcither ^ these methods coi/id by the necessi- 
iies of the- case ^ive any aid in determining the state of 
matter. Dr. Andrews^s method of demonstrating the 
■continuity, by passing from a lower to a higher tempera- 
ture under a pressure which prevented the formation of 
vapour, ensured the homogeneity of the fluid under exa- 
mination, and precluded the existence of a visible liquid 
^surface ; and as liquid and gas are equally transparent, 
no tidings of the state of the fluid under examination 
•rould come to him by observations of its appearance. 
How did Dr. Andrews tell when his tubes contained 
liquid? By lowering the pressure till a meniscus was 
seen. Then the formation of a meniscus is the only test 
eyf the liquid state. Dr, Andrews then (obliterated the 
■only ocular test of the fluid^s condition by increasing the 
pressure, and raised the temperature till on again reducing 
fhe pressure no meniscus was formed, showing the fluid to 
be gaseou-^, and he then declared that no i-udden change 
■of state had occurred — that is to say, that it w^as impos- 
i»ible to say that the fluid was cither liquid or gaseous, 
but that it had probably passed through an intermediate 
state. Of course a change of state had taken place, and 
if we only reflect that the change from cohesion to re- 
pulsion is caused by the thermal velocity of the molecules, 
^ind not by the number of them in a space, the -change 
should depend upon temperature and not upon pressure. 

The characteristic property of the liquid state is then 
the possession of cohesion sufficient to form a surface, or 
dimply surface tension ; and could this property be re- 
tained in a visible form at all pressures, the existence of 
the continuity enunciated by Andrews could be put to a 
crucial lest. By compressing hydrogen over various 
liquids in which it is insoluble, I was enabled to carry the 
above proposition into effect, and after several huncireds 
of experiments, detailed in a paper read before the Royal 
Society, the conclusion was arrived at that the two states 
are not more continuous than are the solid and liquid 
-states, but are separated by an isothermal passing through 
the critical point. In fact by Latour's or Andrews's 
method, where the liquid was in contact with its own 


vapour, the critical point is the only place where the 
direct passage from liquid to gas is visible, but the etn* 
ployment of hydrogen for retaining a free surface enables 
us to observe the passage at any pressure, and it takes 
place as suddenly at 200 atmospheres pressure as at the 
critical pressure. Thus the critical point is the termina- 
tion of an isothermal line, M'hich is the limit of the liquid 
state. 

As to the other mode employed by Andrews— -namely, 
pressure — continuity of pressure does not prove continuity 
of s-tate. If it did the continuity of the solid and liquid 
states could easily be proven. In fact, the irregularities 
observed by .Andrews in the vicinity of the critical point 
rather lend support to the views that a change of state 
takes place there. 

We may state tlie change thus : — The cohesion of the 
liquid state is weakened as the thermal motion increases, 
till the repuUion in excess of the attraction, and the 
gaseous state ensues. The evidence 1 have collected 
from capillary phenomenon in the paper above referred 
to proves this to be the case, and shows that pressure has 
no effect in altering the occurrence of the phenomenon. 
Thus we are led to the conclusion, that so far from the 
liquid and gaseous states of matter being continuous and 
indistinguishable, the liquid limit or “absolute boiling 
point’’ is the only fixed point among the properties of 
matter. The freezing point can be altered by pressure, 
and besidc.s, many bodies like ethyl alcohol may have no 
freezing point, probably becoming more and more viscous 
till absolute zero is reached. But all substances may be 
made to pass into the gaseous state, and even delicate 
compounds may be rendered gaseous without decomposi- 
tion when under sufficient pressure. We see then that 
this important chtmge of state, f(jr which I propose the 
name Cohesion Limit, and which till lately was supposed 
to have no existence, is in reality the only fixed point in 
the relations of the states of matter, being determined by 
temperature alone. J. B. Hannay 


INTERNATIONAL METEOROLOGY 

second meeting of the International Meicoro 
^ logical Committee took place at Copenhagen, August 
1-5 inclusive. All the Members were present, except Prof. 
Cantoni, who had resigned bis seat on the Committee on 
account of health. Prof. Tacchini was unanimously 
elected in his place. The following brief account of the 
more important of their proceedings is in the numerical 
order in which the rc'^pective subjects were discussed , — 

It was resolved- 

(rt) To organise an exhibition, in connection with the 
International Fisheries Exhibition, London, of the me- 
thods and apparatus used in different countries for giving 
weather intelligence and storm warnings to the coasts, 
and of the instruments, &c., used in the study of ocean 
meteorology. 

(b) To issue a circular to all existing organisations, 
requesting them to supply data as to their condition and 
operations up to the end of the current year. 

(r) To request the several institutions to be more pre- 
cise in the information published by them as to the hour 
of occurrence of rain and other phenomena. 

{d) To request all institutions to append to their Daily 
Bulletins, Monthly Sheets giving the mean results for the 
month, in the same way as the London Office has done 
since 1880, 

ie) To request all institutions to furnish particulars of 
any stations which may exist in distant localities, espe- 
cially in the Torrid Zone, South America, and the Islands 
of the Pacific, at least during the period of the Intewia- 
tional Polar Observations, and to publish the names of 
such stations in the Polar Bulletin issued by Prof. Wild. 

(/) To express approval of the plan proceed by Capt. 
Hoffmeyer and Dr. Neumayer to publish daily synbpUc 
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diiarts of the Atlantic Ocean, with an explanatory text, at 
th^ cost of the respective institutions of Copenhagen and 
Hambut'g, and to recommend other institutions to contri- 
bute materials for the work, if they can. 

M, T^etgens, Chairman of the Great Northern 
Te^graph Company, submitted to the Committee a plan 
for a cable to connect Iceland and the Faroes with 
Europe^ the expense to be met by the receipts from | 
meteorological telegrams. The Committee, while recog- | 
nizing the very great importance which information j 
coming from Iceland and the Faroes must possess in ! 
relation to the issue of storm warnings and forecasts ] 
in Europe, felt that they were not in a position to express | 
an opinion on the practical execution of the project. 

(/^) The Sub-Committee nominated at Berne (MM. 
Mascart and Wild) submitted specimens of their pro- 
posed International Reduction Tables. It was resolved 
to print a full page of each of these tables, with explana- 
tions, and submit them to meteorologists for their opinion, 
with the view of subsequently publishing the tables by 
means of subscriptions from the different institutes, 

(/) M. van Rysselberghe's proposal to communicate by 
wire the indications of his instruments at out stations to 
central offices was consideied, and that gentleman was 
requested to draw up and publish a detailed scheme for 
its execution. 

(/) A Committee was nominated, consisting of M. dc 
Brito Capello, Rev. Clement Ley, and Prof. Hilde- 
brandsson, to draw up a scheme of in actions for the 
observations of ** cirrus ** clouds. 

(XO It was resolved that the prospects of the prepara- 
tion of a general catalogue of Meteorological Bibliography 
were not favourable to its execution, and that the only 
action for the Committee to take was to invite the heads 
of the different institutes to prepare catalogues of the 
meteorological literature of their respective countries. 

The Members of the Committee were most hospitably 
entertiiincd during their stay in Copenhagen. They were 
honoured with an invitation to dine with the King on the 
5th inst, and on the following day an e.xcursion was 
organised for them by the Marine Ministry to Friedenchs- 
borg and Elsinore, which was fortunately favoured with 
fine weather. 


THE SMOKE ABATEMENT INSTITUTE 

at a meeting held at Grosvenor House, under the 
presidency of FI is Grace the Duke of Westminster, 
K,G., on July 14, at which the Reports of the recent Ex- 
hibitions in London and Manchester were presented, and 
the medals distributed to successful exhibitors, the follow- 
ing resolution was moved by Prof, Abel, C.B., F.R.S., 
seconded by Mr. J. Norman Lockyer, F,R.S.,and carried 
unanimously ; — 

“ That it is desirable that the work thus far carried on 
by the Smoke Abatement Committee be continued, and 
for that purpose a SmoUc Abatement Institute be formed.” 

The chief objects of the proposed Association will be 

(rt) To promote the abatement of coal smoke and other 
noxious products of combustion in cities and other places, 
in order to render the atmosphere as pure and as pervious 
to sunlight as practicable. 

( 6 ) To check the pesent serious waste of coal, and the 
direct and indirect loss and damage accompanying the 
ovw-production of smoke and noxious products of com- 
bustion. 

Extended powers will be taken for carrying out the 
objects of the Association by the following, among other 
means, viz. : — 

I. By promoting and encouraging the better and more 
economical use of coal and coal products, the selection 
of suitable fuel, and the general improvement \ti pto- 
dud^, applying, and using heat and light for domestic 
and industrim purposes. 


3. By conduciing tests of smoke-pre venting apparatus 
and fuds in manufacturing towns as well as in London. 

3. By reporting on tests, granting awards for approved 
fuels, methods, or apparatus ; by lectures, printing, pub* 
lishing, and circulating statistics and other information 
for the guidance of local authorities, inventors, manufac- 
turers, and others; and by giving instruction to workmen, 
servants and others in the use of new appliances &c. 

The terms of membership are one guinea per annum, 
or such larger sum as members may voluntarily choose to 
contribute. 'No liability will be incurred by becoming a 
member beyond a guarantee of one guinea, payable, if 
required, in the event of the termination of the Associa- 
tion ; and any member can withdraw from the Association 
by giving notice of his wish to do so. 

THE COLO UBS Of FLOWERS, AS ILLUS- 
TRATED BY THE BRITISH FLORA^ 

1 V, - “ / Regeneration 

cases already detailed lead us gradually up to the 
^ consideration of those very degenerate flowers whose 
structure has become completely debased, and especially 
of those which have green perianths instead of coloured 
corollas. As a rule, evolutionists liave taken it for 
granted that green flowers were the earliest of any, and 
that from them the coloured types have been derived by 
insect selection. But if the principles laid down so far 
be correct, then it is obvious that, since all petals were 
originally yellow, green petals must be degraded, or at 
least altered types. Of course, the flowers of gymno- 
sperms (in their blossoming stage) are mostly composed 
of green scales or leaves j and so it no doubt remains 
true that all flowers are ultimately descended from green, 
or greenish, ancestors. But if petals arc by origin modi- 
fied stamens, it will follow that all corollas at least were 
once coloured ; and wc shall probably see reason in the 
sequel to extend the principle to all perianths whatsoever. 
Without insisting upon the rule too dogmatically, so as to 
embrace every kind of angiosperm, we may, with some 
confidence, assert that wherever a flower possesses a 
rudiment of a perianth in any form, it is descended from 
coloured and entomophilous ancestors. 

The Composites are, perhaps, in some respects, the 
very highest family of entomophilous flowers now existing 
on the earth. Their very structure implies the long and 
active co-operation of insect fertilisers. They could not 
otherwise have acquired the tubular form, the united 
corolla, the sheathed anthers, the compound heads of 
niany-clustered florets. That originally green flowers 
could attain to this stage of development, and yet remain 
green, js simply inconceivable. But the Composites con- 
tain also some of the most degraded flower types in all 
nature Beginning with such forms as the common 
groundsel {Settecio vuigans), which has an inconspicuous 
yellow ray less head, socially adapted to self- fertilisation, 
wc go on to plants like the y47'4wu/Vzi', with small greenish 
florets, which have taken, or are taking, to wind-fertilisa- 
tion. Still more degraded are the Antennarias, Gmpha- 
liums, and Filagos, whose mode of fertilisation is pro- 
blematical And at the very bottom of the scale we |[et 
the little green Xanthiumj so degenerate a form that its 
connection with the other Composites can only be traced 
by means of several intermediate exotics, in every stage 
of progressive degradation. Such conclusive examples 
clearly show us that green flowers may occur as products 
of degradation even in the most advanced families. 

Aaoxa mosckatellma is another excellent specimen of 
a green corollifloral blossom. This pretty littte plant is 
i closely allied to the honeysuckles and ivies ; but it has 
somehow acquired a light green corolla, in place of a 
white or pink oni;^. It is still entomophilous, and scantily 
secretes honey, so ‘hat the reason of the change cannot be 

* t ft timed frjm p. 350* 
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lioinedtatcly pointed out. Perhaps its very inconspicuous- 
nesB saves It from the obtrusive visits of undesirable 
insect guests. The Hoy* ers of Hedera helix ^ common ivy, 
are also yellowish green. In the allied family of UmbellU 
fertt many dowers have declined to similar greenish 
tints ; but this can hardly be their primitive colour^ as 
they have an inferior ovary, which marks high dcvelop- 



Fio 27 . Fig afl. 

F*c- 87.— Smgjc floret of Poterium sAnguUo^lHi. grosii anU noemophil >u». 
Fig. j 8 , — Single floret of Unn^uhorba officinalis, jmrple and cnlouio* 
philous. 

mant. Smyrnium olusairum in this family, and Chrysos- 
pknium among the S(ixifyai>aCi\Cy exhibit very well the 
steps by which green corollas or perianths may be pro- 
duced from originally white or yellow flowers. Their 
high structural development obviously negatives the 
notion that they are primiti'^e green flowers ; and we 



Fig. ap,— Sittgla blowm of ii mh Knropean Fraximu fl^wenng ash, 

wUh calyx auJ fjur-lobcd white corolla. 

must necessarily conclude that they have become green 
for some special functional purpose of their own. 

The orchids thcmselve-, that most specialised of ento- 
raophilous types, show us other examples of flowers which 
have become more or le^s green ; such as Malaxis palu- 
dosa^ which has a yellowish tinge ; fJpans heselii,^ also 



FlC. Three forma of naked fl /wers of BrltUh ash, Ptajcinus txceishr^ 
w.ihoiit Cttlyx or corolla. 

yellowii^; Epipactis lattfoHa^ greenish brown; Lister ix 
mniu^ grast-grecn ; Habenaria viridis, yellowish green; 
and Hermisiium mpnorchih greenish yellow'. Why 
these highly-developed entomophilous blossoms should 
have found green suit them better than white, pink, or 
purple, it would be hard 10 say ; but the fact remains in- 
disputable j and it would be almost inconceivable that 


flowers of 80 high a type should have remained grehn all 
through the various stipes of their long previous develops 
ment. We may confidently set them down as products 
of incipient degeneration. 

Among polypetalous flowers we get some equally inter- 
esting facts. HcUeborus viridis, a doubtfully English 
ranunculaceous plant, has small green petals, employed 
as nectaries, and concealed by the large green sepals. 
It is entomophilous, and much visited by Insects. Instead 
of being one of the least-developed Ranumulacea:, how- 
ever, it is one of the most advanced and highly different 
tiated types. In ihe lily family, again, the onion genus 



Fig 31 Fig. 3a. 

I'lG. 3i.“Singlc male flower of mercury, green, Fig. je.— Single 

feuttil« flower of dog's mercury, green. 


{Allium) is a small, and often degraded, groups whose 
more retrograde members produce green in place of 
purple or white flowers. In Allium same 

others, the flowers often degenerate so far as to become 
small caducous bulbs. Here, degeneration is the only 
possible solution of the problem presented by the facts. 

More freauemly, however, reversion to wind*ftrtilisa- 
tion (probably the primitive habit of all flowering plants) 
has produced green blossoms among angiosperms. 7 'his 
may result in two or three distinct ways. Either the 
corolla may become dwarfed and inconspicuous, or it 
may coalesce with the sepals or calyx-tube, or it may 



Fig 33 ‘ F‘Q. 

Fio. 33. — Cluster of mule and female fljtvers of >iptirgc, green, in a coinfati^n 
involucre : ihe male flowm reduced to * single eie^nicn each, Joinud 
where the filament the {wdiincle. Fio. 3^.— "Male flower of nettle, 
green, the eum ns iip| 70 »Uo the sepals. 

cea^e to be produced altogether. We may take the 
plaintains (Plaula^^o) as a good example of the first- 
named case. Here we have tubular florets with four 
corolla-lobes, apparently descended from some form not 
unlike Veronica (though with four ceils to the ovary) but 
immensely degraded. The corolla is thin antj sdarious, 
pd its lubes are lucked away at the sides, so as not to 
interfere with the stamens and style. These> again, as 
in most wind-fertilised plants, hang out freely to the 
breese ; so that the whole spike when flowering shows no 
signs of a corolla from without, but seem$ to consist 
entirely of scales, stamens, and styles, just like a sedge oa 
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gtiss-plant. It 15 impottsible, however, to examine the 
^nctloolesc corolla without coming to the conclusion that 
must be descended from $n entomopbilous an* 
cestor. Indeed, P, media still to some extent lays itself 
to * istt^act small flies, by which it is even now often ^ 
vtsit^ and fertilised* 

The Pasacea offer some good examples of green flowers 
lit which the pculs have become quite extinct. Some of 
t^etn arc entomopbilous, and some anemophilous. Alche- 
milla vuharis (ladv's mantle’J is one of the former class. 


It is a (^graded representative of the same group as 
agrimony ; but it has lost its petals altogetb^. That it 
is a late, not a primitive form, is shown by its very re- 








and 80 do barm to the plant. Hence, when flowers reyer 
to wind^iertilisation, both disuse and natural selection 
cause them to lose their petals, and become simply 
green. 

In practice, however, it is often hard to distinguish 
between the casually entomopbilous, the self- fertilised, and 
the realiv anemophilous species ; and they are so inter- 
mixed that it may perhaps be best to consider them 
.together. For example, the common ash (Fraxinus 
excelsior) belongs to a gamopetalous family, the Oleacea, 


Fig. 35- Fig. 36. , Fic, jj. 

Flo. 35.-“t‘emsle flower of willow, redwetd to a scnle wtid ah ovary rJO* 
flower of willow, reduced to a scale and two gtaiuens. Fig. 37* 
— N al£«d flower* of the Arum, each <xn*i*ting of a single ovary or « few 
naked ^men*. 

duced carpels, and its small number of stamens. A Iche- 
milla (irvensis (parsley-piert) is an extremely debased 
moss-like descendant of some similar ancestor. It has 
tiny green petallcss axillary flowers, self-fertilised, but 
occasionally visited by minute insects. Not far from these 
may placed PoUrium sanguUofba (Fig. 27), another 
degraded type, which has become anemophilous. This 
flower, too, is green, and has no petals ; it usually pos- 
sesses but one carpel, and it is altogether a clearly 
debased bisexual form. Its stamens arc numerous, and 
they hang out to the wind, so do also the feathery stigmas 
in the female flowers, td catch the pollen from neighbouring 
heads. But the closely-allied Sanguisarba officinalis 
23 ) is evidently an entomopbilous variation on the same 




Fig. Fig. 40 

Fio. 19,— FLiwer kA ScirP**i, a aedge. with hypogynous briatlp* representing 
the calyx and corolla. 40.— -Flower of a grass, with calyx removeed, 

showing two lodicule* or rudimentary petals, three stamen*, and.an'ovary 
with two stigmas. 

and is closely related to the white privet {JLigustrum 
vulgare\ which has conspicuous white flowers. But 
many large trees, owing, perhaps, to their long life, and 
consequent less necessity for producing many seeds, tend 
to lose their petals; and this is remarkably the case 
among the olive group. The shrubby species have 
usually flowers with a four-Iobed corolla ; and so have 
many of the southern arboreal forms (Fig. 29) ; but the 
northern trees, like our ash, have lost both calyx and 
corolla altogether, each naked flower consisting only of 






Ftc. 38W— Singlt aow*rof. 4 «w*i wkb ihrt* Mpali, iht^o petal*, *ix itamco*. 
and«a<iyary. 

abcettral form ; fot it resembles Paterium in every respwt, 
^koept in its fiowefs, which have very fhw stamens, in- 


^osed in the purple ctfyx-lube. This interesting case 
shows us that when a flower ha* pnqe lost its petals and 
become aneiuophilous, (t cannot re-develop them If it 
reverts to inflect fertilisation, but must acattixe a coloured 
calyx The same lesson is perhaps elsewhere 

' by Glmx mariiima aibong the PtimulamRi and 

by among the Ranunculacea. 

>|r. l>ai:win t*^arks that anemophilous flowers never 
POftshss a gaily-colouitd corolla* The reason is clear. 
Suti an Mjuhct cpuld only resul^ In tho flttmctlon of 
att# insects,^ which iTould uselessly eat up the pollen. 


Fio. 4T.— Diagram of gmaa flow«r,*howittg it* relatira to » hjy : t^ 
calyx, rcprwnted ^ the flowtrilig glume or outer palea,ud a, ^ 
<13, the inner ^ea, C( mpewd of two connate Mpal* : the coral*, 

represented by h wd the lodleulw, h Ow UiW wttd. being oWtete ; 

A the etamen* ; i/, the pi*tii, rf. wid Z the sugraw, being 

oixtolete. The whole flower is thus abortively d*v«toped on the inner 
side next the axl*. 

two Stamens, wkji a single ovary between them ^ig* 30). 
In appearance their blossoms seem of much the same 
sort as the wind-fertilised catkins and oak-kinds. Never- 
theless, they are eatomophilous, for their polton, their 
arrangement in latge masses, and their dark purple colour» 
sufficiently serve to entice numerous insects. 

The spurges {^uj^otbiacea) are a very in^esttng 
family of the. same sort, exhitoing every gradation from 

f effect corolliferous blossoms to the most degrfloea 
ewers nature. Our English species have no true 
petals ; but some exotic forms arc truly dichlamydeous ; 
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and from them we can trace a gradual decline, through 
filazits like dog's mercyry {MercttriaUs perennis), which 
has a green calyx, but no corolla (Figs. 31 and 32), to 
very degenerate green blossoms like our own spurges 
{EupJiorbia\ which consist of several extremely simplified 
nowers, collected together in a common involucre. Each 
separate male doret is here reduced to a sii^le stamen, 
raised on a short peduncle, and with a distinct joint at 
the spot where the petals once stood (Fig. 33). It is 
worthy of notice, too, that when these degenerate, but 
still entomopbilous, green flowers have found it desirable 
to attract insects by developing new coloured surfaces 
in place of the lost corolla, they have not done so by 
producing a fresh set of petals, buc have acquired coloured 
bracts or Involucres instead, as in the well-known latro' 
phas and Foinsettias of our hot- houses. This instance 
is exactly analogous to that of the Sanguisorha, It tends 
to show that petals are not developed from bracts, but 
from altered stamens. 

From cases like these we go down insensibly through 
all the ranks of the dicotyledonous Monochlamydcc. In 
the Faronychtace<c, for example, wc get an order closely 
allied to the Caryoph^lUiccvP (especially to Polycafpott ) ; 
and in one genus the flowers have smadl 

white petals, which certainly aid in attracting insects. 
But in Hemiaria the flower^ are quite green, and the 
petals are reduced to five small filaments, thus partially 
reverting to their presumed original character as sta- 
mens. in Scltranthus the fllaments are often wanting, 
and in some exotic species altogether so. The Atnaran- 
tacta^ unrepresented in Britain, approach the last-named 
family very nearly, but have the petals altogether obso- 
lete ; and in many cases, such as PriiKe’s feather 
{Amnrantkus hyp&chondriacus) and Lovedtes-bleeding 
\A, caitdaiu$\ the calyx becomes scarious and brightly 
coloured. The Chenopodiacem are other near relations, 
in which also the petals arc quite obsolete ; and in most 
of them the perianth (or calyx) is green. In Sa//‘ 
it has become so embedded in the succulent leaf- 
I95S stem as to be almost indistinguishable. The Ftf/y^ 
gmaceiR , on the other hand, are a group of plants, allied 
to Chenopodia€€<T^ but with a row of de^adeU petals, and 
a strong tendency to produce coloured perianths, analo- 
gous to that which we observed in Sanguisorba, The 
flowers of Rufnex, the docks, are sometimes green, some- 
times red ; those of Polygonum arc pale -green, white, or 
pink. Rumex is sometimes, Polygonum constantly, fer- 
tilised by insects. 

There remain doubtful, then, among green Dicoty- 
ledons, only the highly anemophilous families, like the 
nettles (Urlicaoea), and the catkin-bearing trees (Amen- 
H/era). The former have a well -developed calyx, at least to 
the male flowers (Fig. 34), and it is difficult to sec how any 
one who compares them with ScUranthus or Mercurialls, 
known descendants of petaliferous forms, can doubt that 
they too are degenerate types. Indeed, the mere fact 
that the stamens are opposite to the lobes of the calyx, 
instead of alternate with them, in itself shows that a petal- 
whorl has been suppressed ; as is likewise the case in the 
goose-foots and many other doubtful instances. 

As to the AmcnttfercR^ CupuUfera^ and other catkin- 
l^arers, at first sight we might suppose them to be primi- 
tive green anemophilous orders. But on closer consideta- 
.tion, we naaysee grounds for believing that they are really 
degperate descendants of entomophuous plants. In the 
a\Sex {Ainus) the male catkins consist of clustered 
flowersf^ three together under a bract, ^ach contain- 
ing a fbur-lobed perianth, with four stamens within. 
Tttese little floret* egactlv resemble, on a smaller scale, 
those of the nettle; ana the stamens here, again, are 
opposite to the caJyx^bes, which of course irpplies the 
fiuppresnon of a corolla. In the beech (Betula) the three 
florets uE^et each bract are loosely and irregularly ar- 
ranged \ iuid in the mate hornbeam {Carpinus) and haael 


(Coryl^s) the perianth is wholly obsolete. All these are 
probai^y quite anemophilou«f The willows Op 

the other hand, have become once more entomopbilous 
(Figs. 35 and 36) ; and they are much visited by bees, 
which obtain honey from the small glands betwewi the 
florets and the axis. Degenerate as these last-named 
species undoubtedly are, they may be connected by a 
regular line of illustrative examples (not genetically) 
through the beech, alder, nettle, goosefoot, scleranlkus$ 
Hemiaria^ zxi^ Gorrigi(^la^ with Such perfect petaliferod* 
types as the ^Uks, and ultimately the buttercups. 

Among Monocotyledons, the very degraded little ,ento- 
mophilous flowers of the Af^m (Fig. 37), enclosed In, 
their green spat he, are often spoken of as though they re^ 
presented a primitive type. In reality, however, tjtey Arc 
degenerate dichlaffiydeous blossoms, linked to the Ulicf* 
by A corns (I'ig. 38), which has numerous hermaphrodite 
flowers, each with a perianth of six scales, two rows of 
stamens, and a two-celled or three-cOlIed ovary. 
again, the green flower is obviously of late date. 

What, then, are we to say about the anemophilous 
Monocotyledons, the great families of the sedges and 
grasses ? Surely these, at least, arc primitive green wind- 
fertilised flowers. Dogmatically to Assert the contrary 
would, indeed, be rash with our existing knowledge ; yet 
we may see some reason for believing that even these 
highly anemophilous types are d^nerate descendants 
of showy petaliferous blossoms. For, if the tirigin here 
assigned to petals be correct, it becomes clear that the 
Juncacm^ or rushes, are only Liltaeece in which the 
perianth has become dry and scarious. Some rbshes, 
such as Lusu/a^ approach very closely in general cha- 
racter to the grasses ; and they also show themselves to 
be higher types by the further development of the ovary, 
and the decreased number of seeds. Eriocaulon and the 
RestiacciT give us a further step towards the grass-like or 
sedge-like character. Some of the Cyperaccm show 
apparent relics of a perianth in the bristles which sur- 
round the ovary, especuilly in Scirpus (Fig. 39) ; and per- 
haps the perigynium tyf Carex may represent a tubular 
perianth, though this is far more doubtful. In the grasses 
\Gramine(f) the perianth is either altogether obsolete, or 
else is reduced to the paleae with the hypogynous scales 
or lodicules (Fig. 40). According to the most probable 
view, the two paleae represent the calyx (for the inner pajieA 
exhibits rudiments of two sepals, thus making up, with the 
outer palca, a single trinary whorl) ; while the lodicutes 
represent two of the petals, the third (the inner one) being 
usually obsolete (Fig. 41). It is fully developed, however, 
in the bamboo. The connection is here less clearly trace- 
able than in the Amentiferce^ but it is still quite distinct 
enough to suggest at least the possibility that even 
grasses and sedges are ultimately derived from ento- 
m^hilous flowers. 

Thus we are led, at last, to the somewhat unexpected 
conclusion that anemophilous angtosperms are later in 
development than entomopbilous angiosperms, and are 
derived from them. Though the earliest flowering plants 
— the pines, cycads, and other s^nosperms — were un- 
doubtedly anemophilous from the first, yet the probi- 
bility seenas to be that all angiosperms were originally 
entomopbilous, and that certain aegenerate types have 
taken later on cither to self-fertilisation, or to fertilisation 
by means of the wind. Why this apparently retrograde 
change has proved beneficial to them it would be im- 
possible properly to inquire here. We must content our- 
selves with noting that such degraded green flowers fall 
for the most part under one or other of four heads : (1) 
dwarfed or weedy forms ; (2) submerged or aj^uatic 
forms ; (3j forest trees ; (4) grass-like or plaintain-like 
pl^ts of the open wind swept plains. That there are m 
primitive families of green or anemophilous angiosperms* 
It might perhaps be rash and premature to assert ; but at 
least we may assume as very probable the principle tl^At 
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wherever g^en possess any perianth, or the relic 

or rudiment of any perianth, or are genetically connected 
wHh perianth^bearing alitcst they ^ve once possessed 
ooloured Ineect-attracting corollas. In short, green flowers 
sem always (except in gymnosperms) to be the degene- 
rate descendants of blue, yellow, white, or red ones. 

Gkant Allen 

THE INSTITUTION OF MECHANICAL 
SNG/NEEES 

town of Leeds is this year the place of the 
* summer meeting of the above institution. This 
meeting, which commenced last Tuesday, has brought 
together a large number of engineers from all parts, who 
received a cordial w^elcome from the Mayor and a local 
committee, and have already gone through the greater 
portion of a very interesting programme. The pre* 
sldent's address, as well as the papers read in the 
mornings, not less than the varied nature of the works 
thrown open in the afternoons, show the increasing con- 
nection of the engineer with the progress of civilisation 
add the comforts of daily life. Perhaps no better example 
of this could be found than in the town of Leeds. It is 
not necessary, tnd certainly it wmuld not be very easy, to 
detail all the varied productions of Leeds, in which the 
engineer now plays an indispensable part. One or two 
interesting instances may, however, be cited from one of 
two papers read, to show to what extent manual labour is 
being j-eplaced by the application of machinery. 

As late as 1857 nearly all the clothing in Leeds was 
hand-made. At the present time a machine like a band- 
saw, but with a knife-edge, is employed to cut out the 
clothes. Some twenty- five pieces of double-cloth laid on 
each other are thus cut out at once. The parts are then 
sewn at the rate of from 700 to 2000 stitches a minute, 
and finally are ironed by a machine. Indeed, the several 
processes of cutting out, sewing together, binding, braiding, 
putting in sleeves, sewung on buttons, making button- 
holes, and ironing, are all clone by machinery. The result 
is that between three and four million garments are 
annually made in Leeds alone. In the hat and cap in- 
dustry, machinery ib very largely used, the production 
being as much as 70,000 dozen per vieek. The manufac- 
ture of boots and shoes is earned on almost entirely by 
machinery, and though ca'^h boot passes through the 
hands of from six to twel\c persons, such an article can 
be completely made in halt an hour, from one to two 
million pairs of boots arc being thus annually produced. 
The saving of manual labour, as seen by the above facts, 
presents a striking contrast to its waste as shown in the 
gigantic structures of the East ; but, as the President in 
His address remarked, there is a rcver.se to the medal. 
The smoke nuisance yet overshadows much good work (in 
few places more than in I^eds), when it is admitted that 
it is altogether inexcusable, and cannot be too severely 
dealt with. Science and art have practically overcome 
it ; and experience enables many to assert that money can 
be profitably laid out and yield good interest in the abate- 
ment of this unpardonable nuisance. It is to be hoped that 
one result of these meetings will be to do all that is 
possible that posterity may “ assuredly lay its finger 
Upon the great blot of waste, and stigmatise our age as 
the Black Age, which has spoilt by careless, unnecessary, 
and selfish emissions of smoke and noxious gases, many 
, a noble town and many a lovely spot on earth.'' 

IL S, H, S. 


PROFESSOR HAECKEL IN CEYLON^ 

A FTER a fortnight devoted to the enjoyment of all 
that was new and strange in life in Ceylon, a fbrt- 
li^ht fruitful In result to so shrewd and ardent an observer 
ornature and mankind, Professor Haeckel betook 

* Continued fre in pnge ays,’ 


himself in earnest to the real object of his journey and 
looked about for the most favourable spot at which to 
conduct bis zoological investigations. These were to be 
confined to that class of animal life which has teen the 
object of Professor Haeckers special study, namely, the 
Radiata, including star-fish, jelly-fish, etc , as well as 
corals, madrepores and other polypi. He hoped to make 
acquaintance with many new forms developed under the 
varying conditions of climate and coast formation and his 
letter in the August number of the Rundschau opens with 
a brief and succinct account of what these conditions arc : 
*'The conditions under whit h marine animals arrive at 
their fullest development are numerous and peculiar and 
it is by no means a matter of indifference what portion of 
the sea-coast we select for our investigations. The variou i 
qualities of sea water, its .saltness, purity, temperature, 
rate of current and depth, must all be taken into account ; 
and no less important, in fact often more so, is the nature 
of the neighbouring shore ; whether it is rocky or sandy, 
barren or fertile and what is its geological formation 
Then again, the amount of frcsh-waler drainage at any 
particular point, and the greater or less force nf the waves 
nave an importahl influence on the development of the 
marine fauna. For the classes in which 1 am more 
particularly interested : the Kadiolites, Medusic, Siphono- 
phorse, etc. the most fa\ curable conditions are a deep, 
land-locked bay of clear still water, undisturbed by the 
influx of any great volume of fresh water and having 
strong currents setting towards the shore. Such a com- 
bination of favouring circumstances exists, for instance, 
in the Bay of Messina, the Gulf of Naples and other parts 
of the Mediterranean shore, long the chosen resort of 
zoologists, A glance at the map of India will show that 
such protected bays are of far rarer occurrence along its 
coast than on the many limbed and deeply indented shores 
of our glorious Mediterranean. The coast of Ceylon is 
provided with three only : the two beautiful harbours of 
Gallc and Belligeinma on the S. West coa-»t and the 
magnificent isle-dotted Gulf of Trincomalce on the N. 
East. This last, Nelson dedared to be one of the finest 
harbours in the world. The English government, quick 
to see the natural advantages of its dependencies and 
liberal in turning them to account, lost no time after the 
acquisition of Ceylon m forming Trincoinalee Into a 
fortified and well appointed Iiarbour, by strengthening 
I he foils already erected by the Dutch and by promoting 
in other ways the prosperity of the town. Much still 
remains to be done to make Trincomalce worthy of its 
position as the strongest harbour of refuge along the 
whole Indian coast. In the struggle in which England is 
sure sooner or later to be engaged for the possession of 
her Indian empire, this place wfill have an important 
part to play.” 

To «o favourable a spot for the pro see ut ion of his 
researches, the Professor naturally turned vvith a longing 
eye, but the difficulties of the long journey from Colombo 
to Trincomalee were insurmountable. There is no rail- 
way beyond Kandy, and from thence the journey must be 
made in bullock carts over bad roads and through thick 
forests. The season too was unfavourable ; the heavy rains 
of the south-west monsoons having swelled the streams 
and carried away some of the bridges. The carts containing 
the sixteen chests of instruments, ate., necessary to the 
Professor's existence, would most assuredly have either 
stuck fast altogether or only arrived after much delay 
and with damaged contents. Nor were there any better 
prospects of a passage by sea. The Utile steamer usually 
forming the most direct means of communication for 
ali places on the coast was laid at Bombay for repairs, 
and the risk and uncertainty of sailing boats could not 
be thought of. With much regret, therefore, Professor 
Haeckel abandoned the idea of Trincomalee, and there 
only remaihed fOf hi)|i to decide between Galle and 
Belligemma. It Is a proof at once of his ardour and 
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fttr as concemd the horses of their own * Royal Mail 

Coflbdi.' 

^'The i^eneral character of the laiidsca|j)e varies very 
little duriug the whole long stretch of seventy miles 
b^ween Colombo and Galle, but for all that the eye never 
tires. The constant charm of the cocoa woods, and the 
endless variet>'^ of the groups of palms prevent any sense 
of monotony. The glow of the tropical sun is Umpered 
by a cool sea breeze, and by the shade of the palms. It 
is true, that their feathery fdiage does not afford so thick 
and refreshing a shade as that of our northern forest 
trees ; but very often the slender stems of the palms are 
covered with a lovely tangle of climbing pepper- wort, and 
other creepers, which hang in graceful festoCns of thick 
foliage from crown to crown, many of them with blossoms 
of brilliant hue, such as the flaming frloriosa superba^ 
the rose-red Bougainvillea and gay-coloured papilion- 
aceous plants of different kinds. Here and there among 
the palms stand other trees, such as the noble mango, 
and the bread-fruit tree, with its thick dark green crown 
of leaves. The pillar-like stem of the graceful papaya 
tree {(2arica papaya), is beautifully inlaid and adorned 
with a regular diadem of broad, hand -shaped leaves. 
Different kinds of jasmine, of orange and lemon trees are 
thickly covered with fragrant white blossoms. And nest- 
ling among the trees are the neat white or brown huts 
with their picturesque surroundings ; one would seem to 
be driving through one long continuous village of palm 
gardens if one did not occasionally conic upon a denser 
region of forest or upon a real village with its closer row 
of houses and country bazaar or market place. The road 
turns frequently towards the sea, and sometimes actually 
skirts the rocky coast. Here tracts of soft level sand 
alternate witli rocky hillocks picturesquely clothed with 
the curious pandanus or screw pine. The cylindrical 
Stem of this tree, seldom more than from twenty to 
fcH'ty feet in height, is bent and twisted, and its 
branches are forked or extended at right angles like a 
chandelier. Every branch bears at its extremity a thick 
bunch of large sword-shaped leaves (like the Daacaenac 
and the Yucca). Some of the leaves are sea green, others 
of a darker shade, all gracefully curved and with a spiral 
twist at their base, which gives the branch very much the 
appearance of a screw. At the base of the whole bunch 
of leaves hang white clusters of blossom with a marvellous 
perfume, or large red fruit very like the Anana. But the 
tree is chiefly remarkable for its numerous delicate air- 
roots, which are given off from the stem and ramify down- 
wards in many directions ; when they reach the groundthey 
take root and serve to support the weak stem. It looks 
as if the tree were walking on stilts, as it rises above the 
lower brushwood, pushing its way between the cleft rocks 
of the shore, or creeping along the ground at their base. 
The white sand composing the level tracts of the shore is 
diversified with dark, rocky headlands and animated by 
brisk little sand crabs so nimble in flight as to have earned 
the classic name of Ocypode. Numerous hermit ciabs too, 
(Pagurus) wander with a more leisurely pace among their 
swiJt-fpoted cousins, and bear with much dignity the snail 
shells which protect their soft and sensitive htna-quarters. 
Here and, there sand^^pipers, herons, plovers, and other 
idiore birds, are bu^y employed in catching fish, in 
formidable competition with the Singhalese fishermen. 
-The latter pursue their calling, some singly, others in 
companies, m which case they go out in several canoes 
with enormous nets which they aU draw to shore to- 
gether, (The members of the fisher caste are all 
Chdstians, having renounced theit Buddhist faith in order 
,tp be Able to take the life of the fish without deadly sin.) 
the single fishermen catch their prey by preference in 
tbejfoammg surf. It is amusing to see the naked brown 
figitves, with only a bread-brimmed straw hat to protect 
mm ieom sunsubke, spring boldly into the waves and 
the fish in a little Wd net They appear as much 


in their element in the cool sea water, as do their little 
children who sport in troops along the shore and swim 
to perfection at six or eight years old.^ Among the 
beauties of this most beautiful journey, Prof. Haeckel 
further enumerates the river Deltas, of which there are 
many on this part of the coast, their dark forest of 
mangrove trees giving the landscape a deeper tone ; and 
also the extensive lagoons which (especially between 
Colombo and Caltura) connect the rivers of the coast with 
each other. The Dutch took so much delight in these 
watery roads as reminiscences of their fatherland, that 
they formed them into a regular canal systen:i to the 
neglect of the land roads. Numerous little trading boats 
sailed along the lagoons from place to place and formed 
their principal means of communication. But since the 
English have constructed their present excellent roads, 
the water traffic has almost ceased. 

‘‘The lagoons, with the thick bamboo and palm wooda 
of their shores, with the lovely little islands, and rocky 
groups mirrored in their bosom, afford to the traveller a 
succession of enchanting pictures, especially where groups 
of slender cocoa palms tower over the dark green 
woodland masses, forming as Humboldt says : ‘ a ^rest 
above the forest,’ The long range of hills in the blue 
distance forms a suitable background, higher mountain 
summits beyond rising here and there, and the stately 
dome of Adam’s Peak towering over all.” 


b/OT£S 

Ju.ST three weeks after the sad death of Prof. Balfour, science 
has su -tallied another great loss in the death of Mr. W. Stanley 
Jevons. fie was drowned in the sea between St. Leonard’s and 
Dexhill, on Sunday morning, while bathing. He and his wife 
and family had l)eeii staying at Cliff-hoiiiie, Galley- hill, for the 
last five weeks. Mr. jevons was only in bis forty-seventh year. 
Further details w e must reserve for next week. 

The death is announced of Prof. Leith Adams, M.A., of 
the Queen's College, Cork. Entering the Army in 1848 as 
assistant surgeon, he became Surgeon -Major in 1861, His 
report on the Maltese cholera epidemic of 1865, and his devo- 
tion to the sick, received warm praise. He ultimately retired 
from the army in 1873 with the rank of Deputy Surgeon- 
Gencml, and was app >inted Professor of Zoology in the College 
of Science in Dublin, holding the chair till 1878, when he 
became Professor of Natural History in the Queen’s College 
Cork. He was made a Fellow of the Geological Society in 
1870, of the Royal in 1872, an LL.D. of Aberdeen in 1881, and 
a D.C.S. of the Queen’s University a few weeks before hi'i 
death. His chief works are the “ Wanderings of a Naturalist 
in India/’ the “Western Himalayas and Cashmere” (1867)^ 
“ Notes of a Naturalist in the Nile Valley and Malta ” (1870), 
“Field and Forest Rambles, with Notes and Observations on 
the Natural History of Eastern Canada” (1873). and Ills 
“Monograph on the British Fossil Elephants” (1877). 

A SCHEME for obtaining in a more effectual manner than, 
hitherto a complete Annual Record of published scientific work 
is to be brought before the British As<iOciation this year by Prof. 
Sollas, of University College, BristoL It requires (i) that each 
nation furnish a record of its own work, and of that only ; (2)‘ 
that each nation receive the records of every other nation in 
exchange for its own. Each nation would then merely have to- 
classify and translate the records. For the working out of the 
scheme (tf) Natiotml Committees, and (^) an International Con- 
gress would be requhred. The Committees, each consisting of a 
number of sections, wonld have, as functions, to produce the 
national records, td receive and transmit exchanges, to arrat^ 
for translations, and to superintend the combination of the sepa*- 
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rate records into a whole. The Interaattonal Congress should 
consist of representatives of each of the Committees ; and it 
would aim at securing so much uniformity as would be necessary 
for the successful working out of the scheme without interfering 
with the liberty of the Committees; it would also alford an 
opiHjrtunity for the interchange of ideas. Such a Congre.ss might 
Indeed be made a part of an International Association for the 
Advancement of Science. The scheme pre>enls certain difh- 
cultieSf ef^pecially that of expense^ but these uill doubtIe:ts be 
fully discussed by the Association when the subject is brought 
forward. 

Prof. Prestwicii has prepared ‘*An Index Guide to the 
Geological Collections in the University Museum, Oxford 
(Oxford : Clarendon Pi ess), which is of a more general nature than 
the late Prof. Phillipses “Notices,” and includes the large local 
collections, with regard to which he not only shows the various 
genera existing at each period, but gives the names of places 
where the fossils are to be met with. In the series of organic 
remains the htudent is enabled to follow the succession of life 
forms from the earliest palaeozoic periods to the present ; and in 
general, the relative jilaoc of the s}>ecimcns in systematic classi- 
fication and geological age is indicated, 

A telegram from the Swedish Circumpolar Expedition 
party dated Augu^t 6, was received in Stockholm on the 
ilth inst. vi& Trom>o, where it had been brought by a 
Norwegian ^^^hing smack ; the Exi^dition has been unable 
to laud on account of icc in Mossel Bay, and has in con- 
sequence returned to Cape Thoxdstcn on the Norse islands, where 
the party landed, erected magazines and an observatory, and 
where observations aie now being made. The message slates 
“all well.” 

It is noteworthy that Bo.^fekop, one of the Polar stations 
selected this year for establishing an ob.^ervatory, ha. before 
been occupied by a French scientific mission, sent in 1838 in 
La /\Wherc/u\ The mission was composed of MM. Loltin, 
Bravais, and Charles Martin. They .‘iailed in 1838 for Bossekop, 
where they stayed from September i of that year till April 30, 
1839. This Polar exploration was fjllowed by obi'crvations 
taken on Mont Blanc. 'J'lic French Nonh Polar Expedition 
was sent by the Government in emne^tion with another directed 
to the Southern Polar seas, and conducted by Dumont d’Urville, 
who left Toulon on September 7, 1837, vitli the Astrolabe and 
the Ztta. This time English and American expeditions are sent 
to these remote and dangerous regions. 

Intelligence received at Buenos Ayres, on July 15, 
announces the wreck at Cai>e Horn, of the vessel with Lieut. 
Bove and the members of the Italian Antarctic expedition on 
board. Lieut. Bove and hia companions were saved by the 
English cutter Alhn Goden, 

On Monday the annual Congrd3g of the German Anthroix>- 
logical Society began at Fiankfort. After an opening address 
by the President, Prof. Lucac, on the development of anthrotx)- 
logy during the last ten years, Dr. Schliemann delivered a 
lecture on hia litest excavations at Troy. He was followed by 
Prof. Virchow, on Mr, Darwin’s relations to anthropology. 
About 500 members were present. 

Dr. Mackintosh, Superintendent of Murthly Asylum, 
Pcnh^hi^e, has been presented by the patron, the Marquess of 
to the Natural History Chair in the* University of St. 
Andrew’s, vacant by the transfer of Prof. Nicholson to 
Aberdeen. 

■ The Trustees of the Gilchrist Educational Trust have arranged 
ior courses of ** Science Lectures for the People ” during like 
ensuing winter in five towns of Central I^incasbire, in five Scotch 


towns, and in Leicester, Llxtcoln, Che^field, Doncaster, York, 
keading, and Banbury, llie lecturers who will take fart in 
them are Dr, Carpenter, F.R.S. (the Secretary to the Trust), 
Prof, Balfour Stewart, F.R.S., Prof. W. C, Williamson, 

Dr. Marlin Duncan, F.U.S., Kev. W. H, Dallinger, F.R,S., 
and otheri!(. 

We learn from the Ph&Ugraphk Times (U.S.) that the third 
Annual Convention and Exhibition of the Photographers’ Asso- 
ciation of America was to meet at Indianapolis on the 8th in»t, 
Mr. Muybridge, w ho has returned to America, purjxises giving 
a scries of lectures this autumn on in^^tantaneous photography 
and what it has revealed. 

Concerning the August meteors, Mr, Donald Cameron writes 
us from Aberfeldy, under date August 7, that there was a bright dis- 
play the previous night witnessed by him from the right bank of the 
Tay. The meteors were many and brilliant, some of them com- 
paring f avourably with stars of the first magnitude ; but they 
were very transieui and left no traces of light. One of the 
longest in duration was one shot down at right angles to the 
horizon from a point equidistant from Saturn and the fifth bright 
star in Auriga. The region north of the Milky Way (which was 
bright and well defined) was the principal theatre of tiic display. 
At midnight the meteors became very rare, and Mr, Cameron 
waited till 1 a.ni., seeing scarcely any. He remarks on the 
.striking apparent proximity of the stars to the earth in those 
clear mountainous regions, the brightness of the moon, though, 
in her last quarter, on the night in <jucslvon, and the silence of 
the owls which had been very noisy (or some weeks before. 

Mr, Stanford has published a Map of the Seat of War in 
I.owcr Egypt, on the scale of two miles to the inch ; it is ex- 
ceedingly char, and likely to be of service to those desirous of 
watching the progress of operations 

The several designs presented to the Commission for the largo 
d ime of the Pans Observatory are being exhibited in the 
Museum of Astronomy established by Admiral Mou:hez. The 
Commissioners have given the first prize to the detigu sent in by 
MM. Call, of Paris 

M. Duvahx, the new French Minister of Public Instruction, 
was formerly director of Nancy College. 8ince M. Jules Simon 
resigned, it is the first lime that this high office has been given 
to a pn fossor. 'I'his circumstance is considered as being im- 
portant at a time when public bodies are showing such an interest 
in the cause of general and special education. 

The brickwork of the suhterrauean cUambera of the Observa- 
tory of Paris, constructed for magnetic obi^ervations, is now quite 
finished. Admiral Mouchez intends to use a part of is in carder 
to study the changes of a mercurial reflecting surface, produced 
by the attraction of celestial bodies. The changes will be 
observed with a oollimafor watching the m ition of the reflected 
image. The determinations will take place in an underground 
corridor, of which the length is upwards of forty yards and may 
be con idered as being of invarialjle temperature. 

A FIRE, caused by an electrical wire at the Paris Opera 
House, has created quite a Rcnsatlon in the scientific worWf 
although it has been successfully kept from the knowledge 
of the public. Mr. Geoffroy, a wire manufacturer in Paris, 
has taken a i>atent for covering electric wires with asbetR^ 
Experiments, which will l>e repeated ofiictally have pmwl 
that the copper can be burned without any spark being conducted 
outside. Another fatal accident from a similar cause oeptoe^ 
last week In Paris. Two young people wishing to intorddkte 
themselves into the Tuilcries Gardens wldtodt payiftg 
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tlitnuice^ee to u fair, tuue in contact with the wire conducting 
electricity of e Brush machine to the lam{>5| and were 
killed instantly. 

Pno^. MaggI has recently made a protistological analysis of 
the water of Lake Maggiore, taken at a depth of about 200 feet 
between Angera and Arena. There \h a proposal, it is known, 
to supply Milan with potable water from this source. No 
ii>]nrioua ba^ttria or fiagellaia were detected. The small deposit, 
probably from the bottom of the lake, is pronounced innocuoua ; 
it consists partly of harmless inorganic matter in reduction, and 
incapable of further evolution. The few diatom scales in it are 
harmless, being pure silica. The very small number of live 
organisms, as an Amaebz radiosn, Auerb., some Diatoms, and 
Chl<^9coccum tmlgare^ Gr(!v., indicate that the w'ater is pure ; 
for otherwise the r life would l>e impossible. The Diatoms and 
Cfalorococcum, feeding on inorganic matter, cannot swerve as 
criteria of the presence of putrescible ^ubfitances. The^e 
organisms were always found alive, even several months after 
extraction, so that their |:rescnce iit small t[uantity could not l)e 
very hurtful ; still it would be well to purify the water contain- 
ing them. In fine, Prof, Maggi pronounces the water in ques- 
tion serviceable for industrial and domestic use, (For further 
detaiU of this research wx mu-t refer to the Rendkonti of the 
Eeale Istituto Lombardo, vol. xv. fasc. ix., x.). 

In an article on Foreign Chinese Literature the North China 
Herald^ in a recent i^suc, refers to tlie translation of modern 
scientific works into Chinese. In May, 1877, ^ Committee of 
the general body of missionaries in China was appointed to 
superintend the publication of a scries of ^cienlific and educa- 
ti inal works in the Chinese language for U'-e among the Chinese. 
1 his project has been carried out ever since, and a large number 
of text-books are now undergoing translation at the hands of 
Sinologues. The majority of the workers arc missionarie?, but 
their ranks have l>cen largely recruited from other source.s. The 
subjects undertaken are of a most comprehensive nature. They 
include treatises on logic, mental an<J moral philosophy, political 
economy, philology, juri'-prudence, the philology and stiocture 
of plants, anatomy, mathematical physics, church history, meteor- 
ology, astronomy, chemistry, trigonometry, algebra, natural 
philosophy, ssoology, ethnology, mineralogy, physical and poli- 
tical geography, history, besides other w( rks. The undertaking 
of this large and important series of works reflects the highest 
credit on the industry and intelligence of the missionary body. 
But the work of putting the Chinese in possession of the 
results of Western knowledge has not been confined to the mis- 
sionaries. The Inspector- General of Chinese Customs, Sir 
Hobert Hart, who is known as an indefatigable educator of the 
Chinese, is now' superintending the translation of a series of 
solentific text-books into the Chinese vernacular. The Imperial 
Collie at Peking is assisting in the work. 

A MEETiKa of Japanese literati, versed in European, Chinese, 
and Japanese languages, was recently held in Tokio, Among 
those present were the officers of the education and other de- 
partments, who regret the confusion and intricacies of the Japa- 
nese spoken and written languages. The object of the meeting 
was to consider the best steps to be taken for purifying the 
Japanese language from all foreign elements. After a lengthy 
. dlscnssion it was decided to publish grammars and other books 
in ATeifo, or the syllabary system, without the employment of 
Chinese characters. A periodical is oho to be devoted to the 
fmtherance of this scheme. The project seems a visionaiy one. 
? he Chinese element in the Japauefae language is a very ancient 
end powerful one. All Japanese philoaophyi much of its 
Migtay its arts and sciences, have come from Cbioa, and have 
their terminology with them. Even at the present day, 
,^iien like Japanese want a name for western inventions^ 


steam, railways, &c., they go to China for them. Not many 
years since, a Japanese gentleman, who has since risen to a high 
position in the service of his country, gravely proposed the 
abolition of all kinds of Japanese and Chinese writing, and the 
application of Latin letters to the Japanese language. This 
reform is more radical than that now proposed, but it would 
seem almost os easy of accomplishment, 

Wk have received from New South Wales an interesting 
Report of the Trustees of the Australian Museum for 1881. 
This Museum is o^^en on Sundays, when the attendance is very 
large indeed. The total number of visitors was 115,655* being 
an increase of 3192 on the number for 1880, The number who 
attended on Sundays was 41,660, being an increase of S963 on 
the number for 1880, while the attendance on week-days de- 
creased by 5771. The average daily attendance on week-days 
was 2S1, and on Sundays 801. The collections made during 
the dredging excursion to Port Stephens in November, 1880, 
were in some orders and fannlies very extensive, but they have 
not yet been entirely worked out. The crustacca have been de- 
termined by Mr Haswell, and the mollusca by Mr. Brazier. 
The vertebrates are all well known species, excepting some small 
deep-sea fishes. Most of the specimens were obtained within 
Port Stephens it&elf ; and, with some differences in detail, they 
represent a fauna very similar to that of Port Jackson. The 
total number of species (invertebrata) procured may be roughly 
estimated at 700. Of these the mollusca, chiefly of minute 
kinds, comprise 450 .species (1500 specimens), forty-seven of 
which are new to science. There were obtaineil also many fine 
specimens of sponges, of species hitherto unrepresented in the 
Museum. Among the corals there are several rare species, and 
some are new. Many other important additions have been made 
to the Mu eum. Among the collections purchased have been 
many very valuable ethnological bpecimens from the South Sea 
Islands, of a kind which it is daily becoming more difficult tu 
obtain. A collection of fishes from New Guinea was also pur- 
chased, The Trustees arc about to publish a Catalogue of the 
Crustacea of the Australian Sea«. 'IhU work has been prepared 
by Mr. W, A. 11 as well, M.A., B.Sc., and will te of great 
scientific value, containing, as it docs, descriptions of all known 
Australian species, many of which are new to science. A Cata- 
logue of the collection of fossils has also been prepared. Both 
of these will shortly leave the printer’s hands. Mr. Brazier has 
been engaged in cataloguing the collections of shells. The ma<-t 
important work undertaken by the Trustees during the year has 
been the renewal of the exploration of the caves of the Colony ; 
for which object a special sum of money was voted by Parlia- 
ment. The bones obtained there are all of recent origin, belong- 
ing to still existing species of the kangaroo, wallaby, wombat, 
opotsum, &c. The Siluro- Devonian fossils, however, obtaiued 
from the limestone rocks are of considerable intercut, and will 
form a valuable addition to the Museum collection. In one cf 
the caves at Wellington, known as the Breccia Caw, above 
1000 specimens were obtained, many of them of great interest ; 
among others an almost ]ierfect ramus of a Thylacoleo with the 
articulating condyle; and the toe bones of a large species of 
Echidna. In another cave the tooth of a Diproiodon and some 
bones of small marsupials were found. In some other shafts the 
bones were larger and more perfect than those in the Breccia 
Cave. Among the most important discoveries were portions of 
the pelvis of an immense kangaroo, caudal and cervical vertebrse ; 
jaws of large marsupials, especially five rami of Thylacoleo 
nearly perfect, and many good teeth, A li'.t of the xno^t 
important specimens discovered is contained in the Appendbt. 

With regard to the doctoring of wines by the process known 
as plifragt (<>. adding plaster of iParitt, or calcium sulphate, 
which decomposes the potassium tartrate*, producing sulpluite 
of potassium) and preventing much of the astringent and cdour- 
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ing ttftttor from pasaitig into soiutiop), tht Canton of Bcrna in 
September, 1879, iaftuad an otdinanae^ fixing aa an upper limit 
for potasunm sulphate in wines so doctored, 2 grammes per 
litre. Various complaints then arose from merchants, who 
thought the regulation too stringent ; and the Direction of In* 
temal Affairs nominated a Commission, consisting of Herren 
lichtheim, Luch^inger, and Nenckl to study the subject afresh. 
In their report {yffurna/ fi*r Prakt, Chem.) they come to the conclu* 
slons (r) that the permciousness of plastered wines even when they 
contain more rlian 2 gr. sulphate of potassium per litre, is far 
from being demonstrated indisputably. On the other hand it 
remains proved that wines strongly plastered have sometimes 
caused slight accidents, and it results from our theoretic study 
that the prolonged use of such a drink cannot be without pre- 
judice to health *, (2) that we therefore do not think it well to 
le&ve the trade in plastered wines without any contioL While 
recognising the difficulty of fixing an absolute limit for plastering, 
they approve as sufficient that of the ordinance in question ; on 
the one hand, it guarantees )he public against illness from me of 
wines too much plastered, and on the other it is not a heavier 
fetter for the producer than similar prescriptions in France, 
where the interest in tolerance of plastered wines is vastly greater. 
Each buyer who has ordered a natural wine should have the 
right to refuse any wine containing more than 0‘6 gr. neutral 
aulphate of potassium per litre. The reporters are unable to 
answer a question as to the action of plastered white wines on 
the system as compared w'ith red. 

The additions to the 2 ^ologlcal Society’s Gardens daring the 
past week include a Macaque Monkey {Afacacus cytiomolgus) 
from India, pre?cnted by Mr. F. Logie Pirie j two Sdver 
Pheasants [Euplocnmus nyclherntrus) from China, presented by 
Mrs. Homes ; a Peregrine Falcon (Falco ptregrinus)^ European, 
presented by Col. A. Prooksbank ; a Peregrine Falcon {Falco 
perigrinus) captured at sea off Ceylon, prcfcnted by Mr, Tom 
Broune ; six Common Kingfishers {AUtilo ispida)^ British, pre- 
seuied by Mr, T, A, A, Burnaby; two Slow-worms {Aftguh 
two Common Vipers {Vipora Arrwj), British, | resented 
by Mr, Charles Taylor ; a Mou^tache Monkey {Cerfopithecus 
eepkus) from West Africa, two Common Ravens {Corvus cora^)^ 
British, two Common Boas {Boa constrictor) from South America^ 
deposited; two Shags or Green Cormorants {Phalacrocorox 
<ristaius)^ European, purchased. 

CLIMATE IN TOWN AND COUNTRY^ 

'PHE speaker began describing the construction end uses of 

the instruments with which he had studied the conditions 
of climate, for many years past, in various j>nrts of Europe, 
For the dclernvination of sun temperature, he used a thermome- 
ter technically known as the blackened bulb in vacuo laid in full 
aunshine upon a sheet of white paper. The shade or air tem- 
perature was measured by an ordinary thermometer with a clear 
glass bulb and a scale engraved upon the stem. This thermome- 
ter was placed upon the same sheet of paper, and was shaded by 
a small white paper arch which admittM of a free circulation of 
air around the bulb. 

He then explained the terms **sun temperature,’' shade tem- 
perature," and “solar intensity,” By shade temperature is 
meant the temperature of free air in full ^ unshine. Strictly it 
•ought to 1^ ascertained w ithout any shade at all ; for as soon as 
a shade is produced, conditions are introduce which often 
entirely baffle the object of the observer, llie shade of a para- 
sol has a different temperature from the shade of a tree, and this, 
again, differs widely from that of a house. The temperature of 
the shade of a sheet of tinfoil is quite different from that of a 
sheet of writing paper. Indeed it may be truly said that every 
shade has its own peculiar temperature. The following table 
ahows the effect of the area of shade, and of the quality of the 
shading material i — 

> L«ctura d«Uveftd at the Royal Inititudon of Great Britain. Fehnuury 
itc, .BSa, by E. Frankborf. M.. aC.t., F.R.8., M.R.lTSi^eSTf 
CneptiHiy in the Normal School of Sdcooe, South Ke^ngton Mueonm. 


Beneath larch tree ... .... 19^5^' • 

„ white parasol 25*0 

„ small white paper arch 35^0 

„ small arch of bright tinfoil ... 45*3 

Thus bhade temperatures, measured durii^f 1} hours of vam* 
teriupted sumhine in the middle of ihe ,day, and uithin a 
yards of the same spot, differed by no less than C. These 
observations were, however, made at Ponueaina, 5*9^$ 
above the sea-level, and so aide a range does not^occur at lower 
altitudes. 

The most effective shading material is, obviously, that which 
most perfectly reflects solar heat ; and of all materials with which 
he had experimented white paper was found to be the beat; 
while linen and zinc-white being nearly equal to it. The most 
trustworthy f^hade thermometer, therefore, fi one having its bulb 
covered with a thin layer of one of these materials; or Ihe 
naked layer may be «-haded by a small arch of vhite4)aper^ 

The term “ sun temperature," as commonly employee, has m 
very vague meaning. If a body could be placed in sunlight 
under Mich circunibtances as to absorb heat rays and emit none, 
its temperature would soon rise to that of the sun itself. But, os 
alt good absorbers of heat are also good radiators, die elevaHon 
of temperature caused by the exposure of even good absorbers 
to .^unl'ght is comparatively small. Thus an isolated tberiDoine- 
ter, w ith blackened glass bulb, placed in sunshine, will rarely rise 
more than 10'* C. above the teim^eraturc which it marks when 
^crecncd from direct sunlight. Under these circumstance*, how- 
ever, the thermometer loses heat not merely by radiation, but 
also by actual contact with the surrounding cold air. If the lat- 
ter source of loss be obviated, a much higher sun temperature.ia 
obtained. Thus, the blackened bulb enclosed in a vacuous d^r 
gla^s globe will sometimes, when placed in sunlight, rise as much 
as 60"^ C. above the shade tempera! ure, and a stiU higher degree 
of heat may be obtained by expo< ing to the ^un’8 rays the naked 
blackened bulb of a thermometer enclosed in a wooden box 
added with black cloth, and closed by a lid of clear plate glass, 
'hus he obtained v ith such ar box, on the 22nd of December, in 
Switzerland, when the air was considerably below the freezii^ 
jioint, a temperature of 105* C., and a still higher temperature 
could doubtless be obtained by ‘►urrounding the thermometer with 
a vacuous globe before enclosing it in the padded box. These 
widely different temperature^, produetd under different condi- 
tions oy the solar rnys, show that such observations can be com- 
parative only when the thermometer cthployed to measure them 
IS always surrounded by the same conditions. All the sun tem- 
peratures here mentiontd were measured when the “blackened 
nulb in vacuo"^^ was kid horizontally upon a sheet of white 
paper with its stem at right angles to the direction of the sun’s 
rays. 

“ Solar intensity " is relative only, and means the number iof 
degrees through which the sun raises the temperature of a black- 
ened bulb in vacuo over the shade temperature. Ileuce the two 
temperatures must be observed simultaneously, which U a labo- 
rious operation when continued half-hourly throughout the day. 
By the use of a peculiar relf-registerin^ differentiarihermometer, 
however, which he had recently described to the Royal Society 
{Proceedings of the Royal Society, 1882, p. 331), the naximum 
Folar intensity during the day is recotded by one reading only. 
The solar inteni-ities commented u^>on in this disocurte were 
ascertained. by subtracting, in each case, the shade temperalut« 
from the sun temperature taken ^ynch^onou^Iy, The preixtutioiia 
necessary are described in the paper to the Royal SocU^ ju«t 
quoted. 

The chief things affecting climate arc the following i — (i) Tha 
sun. (2) Land and water— ocean and atmospheiic currento. 
(3) Aspect — slope of ground, exposure or shelter. (4) Nature of 
surface. (5) Kefiectlon from land and water. (6) Kate and 
clouds— suspended matter in the air* (7) Latitude— incideaoe of 
solar rayp, thickness of air. (8) Presence or absence of aqitet^ 
vapour. Of these, the first three are obvious and require no 
comment. The remainder arc less well known, but their am* 
pot tan ce demands our special attealion. 

Climate, or rather genki climate, is yltimately resolvable lute 
two prime factors— ^un-wormth and asr-wamlh. 7 he amoiuDt 
of feun-wormth (oi^suming the sun's heat to be constant) diopenda 
upon two things only — length of day, and quamlty of saspeud^d 
mtter and aqueous vapour te the The warmth of the .« 
depends upon contact with matter heated by the stm*s Vays 
upon the stoppage of radiation from the torte by aque*. us vapteti^. ; 
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ThU IxcAted matter h (i) Sea or land. (3) Suspended matter 
Sn the air— cl lud^ dust, smoke. (3) Aqueous vapour. 

These two factors were first con^erc^ in their relation to 


Country Climate 

The feelinflr of warmth and comfort in the open air is produced 
«ifhar by direct solar radiation, even if the air be very cold ; or 
by the warmth of the air itself. Upon both of these, the nature 
of the surfi^ upon which the sunlijjhl faUs has a paramount in- 
fluence, as is seen from the results of experiments on sun tem- 
perature recorded in the following table : — 


Influence of Surface 


Norway. 


Green grass 

Parchetl grass 

Bare soil 

Newly-mown grass ... 

While paper 

57*3 C. 

61*2 

6o‘6 

56*5 

73’S 

Htsse Cassel. 

Black caouteh<nic 

Black silk ... 

Plane glasH mirror ... 

Slightly concave metallic mirror ... 

Green grass ... 

White paper... 

547 C. 

56S 

64-0 

64 0 
SS-S 
677 

Switzerland, Mortaratsch Glacier, 

Black caoutchouc’' 

Mare white ice 

White paper • 

39 0 c. 

47-5 

53'o 

Summit of Gornergrat. 

Dazzling white snow 

White paper 

S9“o C. 

6 f 2 

Pontresina. 

White paper 

Gross 

Grey rock ... 

Black caoutchouc 

66'.* C. 
54 ’0 
Sfo; 
56-4 

Diavolezza, 

Black caoutchouc .... 

Snow 

White paper 

39'’' 1 c. 

61 '9 

6ji 

Italy, Bellagio, 

Black caoutchouc 

Black merino 

White linen 

White paper 

6o'o C. 

S9’o 

66 0 
66.3 


Th«e rmlts may be imitated with the powerful light from i 
Simens dynamo-maehlne. [Experiments shown ] 

TTie wnrmto of the air over these surfaces was in the inverse 
hwtinff the air most, white paper and snow 
cdonr of the gronml approaches to wkitt, 
!nu* diKwite from radiation jind the cooler 
K. A. T’’* "'Si®'’ ^ ‘he warmer wUI 

5^2^ temperature be due to radiation. 

**h ^ ‘' o’ ****“ surfaces keep it cool, bui 
J5S1? A ITie difference is substam 

tii% the salne put as that produced indoors by a clow 

air is required for the enjoymeht of radiant heat, 

iLir »““ * he^ may be greatly reinlbKtd by reflection 

hSftds «lf refleetora | 

^ which, ilCe wtoe papet, white liom, and whitewash, 
o** •“ wrectwns, and thoee which, mirror- 

Hke, ^ect it m one direction only. To; the fomer belona 
gow, *alk, Hg|it.Mloared sand, and ljgbt-ool»iUF«a earth^T^ 
ttftoter^ water. The former aw nt^ on whateiwr side thes 
2^ ^ the latter only when thqy aw between the obeerveraad 
"pw observations in the (blioudiu table tttosh^e ihls 
sBt of rcfflectloa ftom lumpndipg ol^feoti 


Influence of Reflection from Surrounding Objects 

J^om a whi*€'^washed wall, Fontrosina, 

On white paper 10 feet from wall 387 C* 

in adjoining meadow 277 

From itfolor. Top 0 / cliff at Alum Bay^ 2$U of Wight. 

Direct and reflected rays 31*2 C. 

Direct rays only 25 7 

Zurich, One mile from Lake, 

Direct and reflected rays 34*0 C. 

Direct rays only 31*5 

M. Dufour has observed the same phenomenon on the lake of 
Geneva between I^ausanne and Vevay. He has measured the 
proportions of direct and reflected heat at five different stations 
on the northern shore of the kikei, and the results are condensed 
in the following table : — 


Dufour’s Observations 

Altitude of Sun. Proportion of direct to reflected heat. 

f 34' to 4** 38' 100 ; 68. 

T 100 : 40 to so. 

16" 100 : 20 to 30. 

When the sun was higher than 30“ the reflected heat was 
hardly perceptible. Hence this reflection is of the greatest 
value in winter, when it is most wanted, and it also tends to 
cquaitsti temperature during the day ; for in the early morning 
and evening, when the sun is low, and his direct heat is small) 
the reflecte<i heat is greatest. 

The l>caring of these observations upon winter refuges for 
invalids is obvious. While the primary conditions to be secured 
must ever be fine weather and a sheltered position, the next in 
importance is, doubtless, exposure all day long to reflected, as 
well aa direct, solar radiation. To realise this, a southern 
aspect and a considerable expanse of water or snow are necessary, 
and it is important that the saniioriuin should be considerably 
and somewhat abruptly elevated above the reflecting surface, so 
that it may receive, throughout the entire day, the uninterrupted 
reflection of the sun's rays. At or near the sea level, however, 
it is imiwrsible, owing to solid and liquid matter^ floating in the 
lower r^ions of the atmosphere, to enjoy anything approaching 
to a uniUirm temperature from sunrise to sunset. 

Although this suspended matter exists even at great altitudes, 
the bulk of it floats bebw 5,000 feet, and whilst only one-sixth 
of fhe atmosphere is below this height, there is probably much 
more than one-half of the suspended matter at a lower elev ation. 
As Q?ight be expected, therefore, solar intensity is much greater 
at high than at low elevations, although the temperature of the 
air continually decreases as it is further removed from the 
earth’s surface. The following tables contain observations illus- 
trative this point : — 


Solar 


Station 


Oatlanda Park ... .i. 

Riffelberg 

Hbrnli ... 

Goroergrat 

Isle of Wight 

Riffelberg 

Piz Languoed 

Whitby 

Pontresina ... ... 

Bernina Hospltz 

Diavolezza ... .. ... 

Bellagio 

Shlahom 

^chworshom ,.x ... 


Intensity. 



Height* 

Barometer 

Sun's 

Altitude, 

Indicated 

iSolar 

Intensity. 

Inch- 


*c. 

... 29*9 - 

60 ... 

41*5 

... 22*0 .. 

... 21’2 .. 

60 ... 

61 ... 

r. 

... 20'5 .. 

61 ... 

47*0 

... 30*0 .. 


43*3 

... 22*0 .. 

60 ... 

‘5 

... 20‘2 .. 

54 - 

45 

... 30*1 .. 

SO ., 

37’8 

... ^ 4*0 .. 

49 

44*0 

... 22*6 .. 

51 ... 

46-4 

... 20*8 .. 

50 ... 

59*5 

... 29-3 . 

... 21-6 .. 

47 ... 
46 ... 

43 'Si 

... 20"3 ... 

4 fi ... 

4 rs 
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Shade Temperatures at Noon and DirrERENT Altitudes 


Station. 

Hvight 

Sun's 

Tempera- 

above Sea. 
Inch. 

Aliitude. 

ture 

“C. 

Oatlands Park 

ISO 

... 60 . 

. 30'0 

Riffelberg 

8,428 

... 60 . 

• 24-5 

Hbrnli 

9.491 

... 61 

201 

Gornergrat 

... 10,289 

... 61 . 

. 14*2 

Whitby 

60 

... 50 . 

- 32' 2 

Aak, Romsdal 

20 

49 • 

. 36*2 

Pontrenina 

5.91S 

... 49 . 

. 265 

Bernina Hosi itz .. 

... 7.644 

... 51 . 

. 19*1 

Diavolczza 

... 9767 

... 50 . 

, 60 

Bellagio 

700 

... 47 . 

. 285 

Shiahorn 

... 8,924 

... 46 . 

. 23-0 

Schwarzhorn 

... 10,338 

. 46 . 

. 20’5 

Hence it follows that the differmce v^f 

s liar intensity be i ween 


noon and sunrise and .sunset ros]>cctivcIy is It’bs at great than at 
small elevation'-, a deduction which is sul stantiated by the ex- 
perimental data contained in the following table 

Vaiuation ok Solar Intensity at Different Hours. 

Solar 


Station, 


Isle of Wight 


At Sea 

Riffcll>erg(' 8 i 428 k).'! 

»» tf 

Gornergrat (10,289 ft.) 


Tiine. 

Noon 
3 ' 3 o i’.M. 

Noon 
3. IS P.M. 

Noun 
3.50 P.M. 
8.30 A.M. 

Noon 
8. 20 A.M. 
Noon 


Intensity, 

"’C. 

42 *3 I 
34 * 7 /* 
421 I 
33-6 ;• 

41*7 \ 
33*3 ! ■ 
33 •» } 
4**7 ^ ■ 
40*9 \ 
45 5 r 
. 47 o 
. 417 


Difference. 

7*6 

S -5 

8-4 
7*9 
4*6 
5 ‘3 


Time, 

Sun's 
Altitude 
at Neon. 

Height 

above 

Sea. 

Solar 

Intensity. 

D.ffercnce 


A.M. 

Feet. 

”C 

‘C. 

7.35 

... 72 - 

, 0 

28*6) 

.. 8-6 

If 

... 60 . , 

. 8,428 ., 

■ 37*2 ( • 

... 72 . 

0 

• 30*3 j 

. i0‘6 

8. 20 

... 60 .. 

, 8,428 .. 

- 49’2 i ' 


3i‘«M. 

Similar testin’ ony is al.so afforded by a comparison of early 
and late observations at widely different altitudes : — 

Variations of Solar Intensity at Different Altitudes 
S tation 

At Sea 

Riffelberg 

At Sea 

Kiffelberg ... 

The sun’s altitude was unfav. arable for the comparison j 
nevertheless, there were here observed differences of 8’6®C. 
and 10*6". 

The farther we recede from the earth, the nearer we realise 
the conditions i f solar radiation altogether outside the limits of 
the atmosphere, where the solar intensity (assuming the tun’s 
emission to remain constant) is uniform from sunrise to sunset. 
Throughout the dreary winter days, when, even in the country, 
a leaden skj; oppresses u*-, it is tantalising to reffect that, at the 
moderate height of 5,000 feet, which can be reached by a 
balloon in a few minutes, there is probably blucsky and brilliant 
sunshine. 

Latitude profoundly, though irregularly, affects air tempera- 
ture, for in nigh latitudes less solar heat falls upon each square 
foot of the earth’s surface, and therefore the air resting upon 
that surface is warmed to less extent. But obliquity of the sun’s 
rays has no such influence on solar intensity, for the highest 
readings of solar heat at or near sea-level have been observed 
near to the Arctic circle, as is seen from the foUo^ying table : — 

Solar Intensm y in Different Latitudes. 


Stadoa. 

At Sea 

Oatlands Park 
Isle of Wight 

At Sen 

Cassel 

Tosten Vierod 

Whitby 

Aak, Romsdal 

At Sea 

Bellagio 


Latitude. 


Sun's 

Altitude. 


Sun Tem- 
perature, 


0 

... 84 .. 

.78*9 . 

52 N. 

... 61 . 

. 75*0 ,. 

51 » 

... 58 - 

. 72’3 •• 

23 9, 

... 56 - 

. 717 •• 

51 »» 

53 - 

. 687 .. 

59 M 

... 53 ■ 

• 73*5 •• 

54 M 

... 50 - 

. 678 .. 

63 M 


. 82-5 

$0 „ 

... 4 § . 

• ??'.3 

45 f> 

... 47 - 

. 68-3 


Solar 

Inte^ty. 

4 S '0 

4 a '3 

45-0 


36'8 

487 

43-6 

39*8 


These results nhow that, with an obliquity of only thft ifiut 
tempera! ure and solar intensity were respectively only 78’^* and 
487” C. ; whilst with an obliquity of 41“, there were 82*5® ai 4 
487* C. Oft the $quator at neon, vtUh a tuaffy z^icat sun^ 
soiar inUnsity was actually 7* C. lower than in /^omsdal^ only 4* S, 
of the Arctic circle,^ On the other hand, air warmth diminishes, 
as a rule, with increase of latitude, although, as the folJawlng 
table shows, there are some remarkable exoirotions/ for it was V 
higher in lat, 52“ N. with an obliquity of 29 , than in lat.^5* N. 
with an obliquity of only I2^ and in the high latitude 63“, With 
an obliquity of 41', it was only l®C in rtrrear of the air-warmth 
at the equnor with an obliquity of only 6®. 

Shade Temperature at or near Noon and Sea- Level. 

Sun*H 


Station. 

Latitude. 

Ap[*arcnt 

AUitude, 

Temperature, 

At Sea, April 10 ... 

. 45 

37 

iH’9 

,, March 23 ... 

31 M 

... 5 R 

26*3 

>. „ 22 ... 

29 M 

. . 60 

297 

M M iS ... 

27 .. 

65 

32‘5 

M 17 

23 *. 

... 68 

32*8 

M ,, 16 ... 

20 ,, 

... 7* 

29*4 

It tt 13 

11 M 

. 82 

37*2 

„ ,, 12 ... 

10 ,, 

... 83 

37*2 

t, M n ... 

9 M 

... 85 

36-5 

1 1 It 6 . . . 

0 M 

... 84 

37*2 

f* )t 4 ■ 

3 N. 

... 81 

30^0 

ft It 3 

5 

... 78 

29*4 

,, 2 ... 

« „ 

... 75 

317 

„ Feb. 24 . 

17 M 

... 64 

28 '0 

t, ft 20 , . . 

21 »» 

... 5 H 

287 

„ „ 19 ... 

23 

... 56 

27 '2 

,, ,, 16 ... 

30 M 

... 4 » 

25 ‘9 

M Jan. 27 ... 

Bellagio, Sept. 17 ... 
Oatland*i Park, June 8 

Lsle of Wight, May 13 

51 M 

... 21 

lo'6 

45 M 

... 47 

285 

52 0 

... 6i 

30-0 

51 M 

... 57 

28*9 

»♦ »» i» 14 

SI M 

... 5 « 

29*0 

•» M »» 15 

51 M 

... 

300 

Whitby ... Ang. 16 
Aak, Romsdal, July 15 

54 M 

... 50 

320 

63 M 

... 49 

36 ‘2 


Shortly summarised, therefore, the conditions most favourable 
for a genial climate— 


Depending on solar intensity 
are — 

1. Great elevation above sea- 
levcl. 

2. A light coloured ground 
and back -ground. 

3. Shelter. Ueception of 
direct and reflected rays. 

4. A clear sun with white 
clouds. 

5. A clean atmosphere. No 
dust, smoke, or fog. 

6. A minimum of watery 
vapour in the air. 


Depending on air tempera- 
ture, are — 

1. Slight elevation above 
Rca-levcl. 

2. A dark coloured ground 
and back-gTL-iiad. 

3. Shelter, Reception of 
direct and reflected rays. 

4. A clear mn with white 
clouds. 

5. A clean ahnosphere. No 
dust, smoke, or fog. 

6. A maximum of watery 
vapour in the air. 


Thus whilst there are thiee conditions cornmon to both cate- 
gories, the three remaining ones are diametrically opposed to 
each other. 

Town Climate. 

TTie climate of towns dejicnds upon the same essentia] condi* 
tlons as that of the country, but some of these are more witWn 
our own control in towns. 

'fhe great evils of our town climate are excessive heat th 
summer and cheerless gloom in winter. We suffer less, haweve^ 
from excefisive solar intjcnsity than continental cities between W 
same parallellfi of latitude, owing to the very causes whi% 
plunge us into a more miserable gloom in winter- Light-co^mired 
walls neither make our streets look cheerful nor feel ho^ Siueh 
sad colours as brick, stone, stucco, or paint give to oOr hwes, 
a« soon changed to a grimy neutral tint, poweriess to 
either soiar light or heat. . 

The darker the colour of the houses, the cqoler the strati fud 
the hotter the roomr during sunshhi^ and vice tSa 

summer climate in our streets and houses Is thus, to 
able extent controllable, that of winteir, whi^ depends so 
on a clean atmosphere, is stiU more so. ' All our townsii^ 
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At iiit ^‘level, a posUt6n favourable for air*, but not for sun> 
In our large town«, however, we artlBciall^ create an 
Ittpenetrkble barrier to solar radiation by throwing mto the air 
imperfectly burnt producU of bituminous coal. 

The^e products are of three kinds— aoot, tar, and steam. 
Every ton of bituminous coal burnt in our grates gives off about 
6 cwts. of volatile but condensable products. The leas perfect 
thij^ combustion the more tar and the less steam will be produced. 
U perfectly burnt without any smoke, then al>out 9 cwts. of 
jiieam, occupying 27,359 cubic feet at 100'’ C., or 20,024 cubic 
feet at o" C. will be sent into the air. Now, 33,333 tons of 
bituminous coal are, on the average daily consumed in London 
in winter, giving 667,460,000 cubic feet of steam at o'* C. 

This combustion of enormous quantities of bituminous coal acts 
in the production of town f *g in three ways . — ist. By supplying 
the basis of all fog — condensed watery particles. 2nd. By deter- 
mining the condensation of atmospheric ir.oi turc ift the form of 
fog, 3rd. By coating the fog particles with tar, and thus making 
them more persistent. 

All fogs nave for their ba'-is watery particles, and the greater 
part even of the suspende<I matters visible in a ray of electric 
light consists of these particles, for the air becomes nearly clear 
when it is heated somewhat above lOo'* C. [Experiment shown]. 
Everything therefore which increases the proportion of aqueous 
vapour in town air tends to produce fog. But aqueous vapour 
alone would probably never ]jroducc fog, for it condenses at once 
to large particles, which rapidly fall a> rain. When, however, 
solid or liquid particles are present in the air, the minute spherules 
of fog are produced. This was fir' t shown by Mes rs. Coulier 
and Maticart, in 1875, and tlieir results have .since been confirmed 
by Mr. Aitkin. The speaker showed that air filtered through 
cotton wool, though afterw ards saturated with moisture, produced 
no fog when its temperature was lowered ; but as soon as a small 
quantity of the dusty air of the theatre was admitted fog was 
immediately formed, whilst, when a little coal smoke wa.s intro- 
ducedt a dense and more persistent fog was the result. 

The fog once formed U rendered more persistent by the coating 
of tarry matter which it receives from the products of the imper- 
fect combustion of smoky coal. The speaker had made numerou*! 
experiments on the retardation of evaporation by films of coal tar. 
He had found that the evaporation of water in a jdatinurn dish 
laced in a strong draught of air was retarded in me experiment 
y 84 per cent, and in another by 78*6 per cent., when a thin 
film of coal tar wok placed on the surfaces. Even by the mere 
blowing of coal smoke on the surface of the water for a few 
seconds, the evaporation was retarded by from 77*3 to 81*5 per 
cent. Drof s of water suspended in loops of platinum wire were 
also found to have their evaporation retarded by coal •'Uiokc. 
Hence arise the so-called dry fogs which have been observed by 
Mr, Glaiaher in balloon ascents, some examples of which nrc 
given in the following table : — 


Fog IN COMPARATIVELY DrY AIR. 


Place of Ase«nt. 

Al itude. 

TemiJemture Degree of 
or Air. Humidity. 

Wolverhampton 

Feet. 


100 ITS 

taturation 

• 5 . 9*3 

S 3‘5 

... 61 

Crystal Palace 

3.698 

... 38-5 

... 62 

i» »» 

9.000 

325 

... 52 

»t ir 

1,000 

... 647 

li 

Wolverton 

U, 0 (X) 

... 30‘o 

Woolwich .. 

6,000 

... 44*0 

■ . . 64 

If 

4 i 400 

... 42-0 

... 52 


Thus the smoke of our domestic fires constitutes a potent cause 
both for the generation and the persistency of town fogs. In 
]U)ndon, at ml events, if all manufacturing operations were 
absolutely to ccasci the fogs would not be perceptibly less dense 
oir iiritating. Granting then this cause of town fogs, what nrc the 
tynnadies open to us? The speaker was of opinion that the 
substitution of a sufficient number of smoke-consuniing grates 
{fuming a smoke-consuming grate to have been invented), for 
]^e 1,800,000 fire-places of London was quite hopeless, and that 
remedy only could be of any appreciable service-^Mf 
tim ofhitumin<ms co&l must This is a case lU which 

iadhndual effi>rt can do nothing ; but State or municipal action 
vMcutd ht simple and decisive. 

There need be no fear that the price of smokeless fuel would 
rbfe hiardliiately, for the sources of this fuel ore too numerous 
imd mexhauBtible to admit of either a monopoly or a serious rise 
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in price. In addition to the enormous (.tores of smokeles.*) coal 
in the Welsh coal-fields, every bituminous coal yields a smokeless 
coke, either in the retorts of gasworks or in coke ovens. On the 
average, too tons of smoky coal yields 60 tons of coke, the re- 
maining 40 tons being driven off as combustible gas, ammoniacal 
liquor and Ur ; and as there is an almost unlimited demand for 
these products, it is not unlikely that they would, under the 
circumstances contemplated, repay the cost of coking, and it 
is worthy of note that coal of very inferior quality makes fairly 
gotxl coke. 

The only objection to the domestic use of smokeless coal and 
coke is the difficulty of lighting the fire, but this is obviated by 
the use of gas ns proposed by fir. Siemens. In ordinary grates, 
however, there is little difficulty in lighting and burning these 
smokeless fuels if the throat of the chimney be contracted so ns 
to increase the draught. In this way nearly every grate in 
London could be rendered sn okeless at an expendituie of a 
couple of shillings. 

It U unnecessary to enumerate the many ndvantage.s of a 
smokeless atmosphere, but it may here be mentioned that London 
fogs not only seriously injure health but annually destroy the lives 
of thousands. In one week alone upwards of i,ioo lives have 
been thus ‘sacrificed in Lond^ n. We have doubtless still long to 
W'jit before the only remedy for I.ondon fogs will be adopted ; 
but in the meantime, immunity from their effect.'', so far a'' the 
respiratory organs are concerned, may be obtained by the use of 
a small and very portable cotton -wool respirator which is made, 
in accordance uith the speaker’s directions, by Mr. Cfisella, of 
IIolb‘<rn. [Respirator exhibited.] Armed with this little in- 
strument, he hod often pas ed through the densest and most 
irritating fogs with perfect iirmunity, breathing, in fact, nil the 
time, air even purer than that of the country. Such a remedy is*, 
however, obviously of extremely limited application. 

In conclusion he said, though we may, with justice, complain 
(if the scanty share of sunshine now received by us, let us not 
forget that, in our coal fields, we are compensated by va^t storec 
of the sunlight of post ages. How far througli electricity, the e 
Stores can be evoked to bupplemcnt the proent defective supply, 
he would be a bold man who would venture to predict. Let us 
not, however, continue to use tins great legacy of light of the 
past to obreure the small one of the pieFent. 
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logy {seventeenth paper), by K. Loomis. — ITie phenomena of 
mctalliftrous vein-fcruialion now in proj^css at Sulphur Bank, 
California, by J, Le Conte and W. B. Ki-ing. —Modes of occur- 
rence of the diamond in Biazil, by O. A. Derby. — On the influ- 
ence of time on the change in the reristance of the carbon-disc 
of Edison’s tasiroetcr, by T. C. Mendenhall. — Further observa- 
tions on the crystallised sands of the Potsdam sandstone of 
Wisconsin, by A. A, Youn^— On the ori^iin of jointed 
structure, by G. K. Gilbert.— dBreak- circuit arrangements for 
transmitting clock-beats, by F. E. Nipher. — Cirriped cruBtaccan 
from the Devonian, by J. M. Clarke. 

Archives dcs Sciences Physujues et NatureVeSy No, 7, June 1 5. 
— Contribution of astronomy to the solution of a problem of 
molecular physics, by M. R. Pictet. — Study of the variations of 
kinetic energy of the jolar system, by MM. Pictet and Cellcrier, 
Swiss Committee of Geological Unification, by M. Renevier. — 
On a characteristic of the Batatas, whose singularity in the family 
of the Convolvulacese has not been sufficiently remarked, by M, 
de Candolle.— Observation of Mr. Meehan on the variability of 
the English oak {(^mreus rolmr\ and remark by M, de Candolle. 
— Note on Ecbimda gathered in the environs of Camerino 
(Tuscany), by M, Canavari. 

No. 7 , July 15 — On the rotatory pqlarUation of quart*, by 
MM. Soret and Sarasin. — On the diffiision of bacteria, by M. 
Schneirler. — Petrogemc classification or grouping of rocks 
according to their mode of formation, adopted for academic 
instruction and for the museum of Lausanne, by M. Renevier, 
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on a method for researches on the absorption of light by 
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coloured Bolutions.-^G. Gntss and K. Koegler, on the orbit 
of Omom (215).—!, Tesor, kinematic determinations of the 
outline of a viai^ped screw- plane. — A. Wasf'mutb, on an appli- 
cation of the Dvectianical theory of heat to the process of mag- 
netisation. — W. Fossek, on aoine new dehvates of isobutjd- 
aldehyde* — H. Weidel and R. Brix, contribution to the know* 
ledge of cinchonic and pyrocinchonic acid.— A. Freund, on 
trimethene. — I. v. Heppergcr, computation of the way of the 
comet 1874 III. (Coggia). 


Paris 

Academy of Sciences, August 7. — M. Blanchard in the 
chair,— The following papers were read i— Researches on the 
action of ethylcnic chlornydrin on pyridic bases and on chinoline, 
by M. Wurtz, — Employment of photography to determine ihe 
trajectory of bodies in motion, with their velocities at each 
instant and their relative positions ; applications to animal 
mechanics, by M. Marey. A body brightly illuminated is set in 
motion before a dark screen, and its path photographed on a 
very sensitive plate. Thus M. Marey obtained the path of 
a stene wrapped in white ])aper and thrown in the air ; such a 
stone whirled by means of a string ; the fame v Kile a person 
walked forward ; a black hafon with teiminnl u'hite ball, with 
which the author traced the letters of his name, &c. To indicate 
velocity, the light is interrupted (say) too times a second, by 
rotation of a spoked wheel ; and to determine synchronism of 
motion of different parts of a moving body, one of the spokes is 
broadened to double the length of eclipse at intervabs. — On the 
sensibility of the cerebral lol)C8 in mammali.'i, by M. Vulpian. 
He is unable to confirm M. Couty’s observation of movements 
provoked by mechanical stimulation of the grey cerebral cortex. 
He considers the substance of the cerebral lobes to have but little 
sensibility. — A note from M. Vaison, at Saint Denis (island of 
Reunion), stated that a comet w.is there seen on June 16 in the 
Crab, w ith nucleus comparable to a ‘ tar of ilic f econd magnitude. 
— Remarks concerning the problem of Kepler, by M, Kadau.— 
Observations of solar protuberance^, faculae, and si>ots at the 
Royal Observatory of the Roman College, during the first six 
months of 1882, by P, Tacchini. ITie osciUaiions of the pro- 
tuberances, north und Fouth, are regular and periodic ; the period 
of oscillation is lei's manifest for the spots, and for the faculte it 
fails entirely. Spots and faculoi ) resent two maxima, between 
db 10“ and ± 30®, as in the lost half of 1881 ; (the faculae reach 
biglier latitudes than the spots). The protul^rances figure in all 
zones, and their maxima correspond to Iho.'^e of the facuire and 
spots. The minimum of protuberance^, observed in December, 
extended into January ; then there was an increase till March. 
Another minimum occurred in May.— On the longitudinal vibra- 
tions of clastic bars, &c. (continued) by MM. Sebertand Hugoniot. 
—On the elasticity of rarefied gases, by M. Amagat. PTaving 
repeated bis experiments with modified apparatus (especially the 
difTerential barometer), he affirms that down to the lowest pres- 
sures (and he reached two-tenths of a millimetre), there does 
not seem to occur a sudden change in the law of compressi- 
bility of ga'iep. They still follow the law of Mariotte 
with little divergence. -“On the influence of a quantity of 
gas dissolved in a liquid on its superficial tension, by 
M, Wroblewski, In contradiction of M. KundPa theory, 
he finds that lowering the temperature, instead of retarding 
the decrease of surface ten ion, accelerates it. The pheno- 
mena arc quite independent of fresFure, and depend on the 
state of saturation of the liquid surface (or quantity of gas dis- 
solved in the surface layer).— Numerical relations between ther- 
mal data, by M. Tomma^-i. When one metal is substituted for 
another in a saline solution, the quantity of calorics liberated is, 
for eacli metal, always the same, whatever the nature of the 
acid forming part of the .salt or of the halogen body united to the 
metal. — Researches on the telephone, by M. d’Arsonval. Various 
facts prove that the really active part of the wire is that lodged 
bct\veen the poles of the mopet ; thus In the two-pole telephones, 
all the wire not between the poles may be considered useless 
resistance. He describes an instrument realising this idea ; it 
transmits with great force and distinctness. — Oif the equivtdent of 
iodides of phosphorus, by M. Troost. — Heat of formation of 
prim 'pal palJadium compounds, by M. Joannis. — Factitious 
purulent ophthalmia produced by the liquorice-liana (Ahrm 
pYteattanm) or the jequlcity of Brazil, by M. de Weeker. — Re- 
searches on dhinolme and on luHdine, by M. Am^ Piclet.—Thc 
vaso-dilator nerves of the car, by MM, Dartre and Morat, — 
Researches on the pancreas of cyclostomes, and on the liver 


without excretory canal of Ptlrdm^wi manttm, hy M* leigcHli)'* 
— Direct observation of the mouon of water in the vesws df 
plant*:, by M. Veigne* He describes microscopical observatipnt 
on cut stems of TradfscanHa Mdrifia and hartwegia tcmgiA 
verifying recent views of M. Boehm. — Simultaneous existence of 
I flowers and insects on the mountains of Detuphin^, by M* 
Musfct. Flowers and insects being never slmultonec^y and 
mutually wanting, Meckel’s objection to croas-fertilisation on 
the score of absence or rarity of these auxiliary animals on 
flower-bearing summits loses all value.— M. Bigi presented a 
self-winding clock, depending on thermo-electric currents 
produced by variations of temperature. 

BERtlR 

Physiological Society, July 28. —Prof. Du Bois Keymond 
in the ch.'iir. — Dr, Sallet has, by a series of experiments in the 
Berlin Vbysiolojjical Institute on frog’shearts that were traversed 
by diflerent liquids, and placed in various baths, sought to deter- 
mine the cause of their fatigue. It appearetl that the carbonic 
acid formed by the heart -muscle in its action acts prejudicially to 
its nutrition and work ; it diminishes the height and frequency 
of the pulse, so long as it is in contact with the muscle- fibres. 
On the other hand, fatigue of the heart does not occur, when, 
by strong contraction, the carbonic acid is separated from the 
mmcle-fibres^ and, mixing with the nutritive liquid, is carried 
away with it. For prevention of fatigue, moreover, those 
liaths acted very favourably, iijlo which the carlionic acid 
easily diCTused, e.g, alkaline and ordinary salt-solutions ; 
whereas, in an oil-bath which docs not take up the carbonic 
acid, fatigue occurs very quickly, under like conditions. 
A heart fati^>ued in the oil bath, being brought into a salt solu- 
tion, while the same nutritive liquid passed through, the fatigue 
disappeared, and the pubatioi.s reappeared, protiably because 
the carbonic acid could now diffuse away. Quite similar results 
were arrived at by Herr Joseph Denys by experiments on other 
involuntary muscles of the frog, whose contractions, with maxi- 
mum stimulation, were indicated by the kymographion. It 
api^ared from this investigation, also carried out under the 
guidance of Prof. Kronecker, that carbonic acid is the most 
probable cause of the diminished work, as the curves increased 
in height w hen, during rest, the muscle was traversed by liquids 
w hich cou’d absorb the carbonic acid. — Prof. Kronecker reported 
finally on experiments by Dr. Wedenski, on the muscle tone in 
electric stimulation, llie observations were made wdth a tele- 
phone, and showed an essential agrccnlcut between the number 
of the vibration.s bcartl and the frequency of the electric stimuli. 
On voluntary contraction of his ann muscles, Dr, Wedenski 
heard a deep humming tone, whereby, on the wliole, the data 
of previous observers as to the pitch of the tnusde-tone were 
confirmed. 
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TEXTBOOKS OF ANATOMY 
Hfimdituck ^ier Ver^ieickenden Anafomie. Leitfadai hei 
Zoolo^itchen und ZoAomischen VorUsuni^en. By Prof. 
E. CJscar Schmidt. Eighth edition, pp 327. (Jena, 
1882 . ) 

Lehrbuch dtr Vergleichmden Anatomic d:r Wirbeltkicre 
auf Grundlagc der Eniwickelungs^cschi elite , By Prof. 
Rt. Wicier->heim, First part, pp. 476. (Jena, 1882.) 

I T is now thirty-throe years ago since Oscar Schmidt, 
then a young Privat Docent, published the fiist 
edition of his “ handbook of Comparative Anatomy'* as 
a guide to hi^ course of lectures. Successive generations 
of Students have called for successive editions, until in 
the present year the author is in the enviable position of 
issuing the eighth edition of his Handboo’v, and he has 
added to lU value by novv for the first time illustrating it 
with upwards of 100 well execute .1 woodcius. It would 
be out of [jJare, and mrleed quite unnecessary, to enter 
into a detailed criticism of u work', so well known as the 
present, and vvhich has obviously supplied a want fell by 
so many students. As regards the general motive of the 
book we may say that it presents an outline of the com- 
parative anatomy both of the Invertebrata and Vertebrata, 
written in a dear style and methodically arranged. 

He classifies animals into eight groups : Protista and 
Protozoa, Ctrlcnterata, Echinodermata, Vermes, Arthro- 
poda, MolUisca, Tunicata, Vertebrata. This classifica- 
tion will scarcely commend itself to the more ardent 
members of that sclmoi of zoologists, which bases taxo- 
nomy on embryology; and which considers no system of 
classifies tJ on is of value unless it expresses the path that 
has been taken by ani naU in the course of their evolu- 
tion. By these zoologists Prof. Schmidt's system will 
without doubt be regarded as old-fashioned. But it has 
the merit of simplicity, and this from the student's point 
of view is no slight recommendation. Moreover, taxo- 
nomic systems, more especially of the In vertebrata, 
based on supposed phylogcnic relations, aie as yet mcrcL 
speculations. They have their value, no doubt, as group- 
ing together certain ascertained facts, and as suggesting 
new directions for investigation. But they are in the 
main quite hypothetical, and without such fixity of know- 
ledge as will give them permanent value. 

There is one point in the classification of the Mammalia 
followed by Prof. Schmidt, to which wc must take very 
decided exception. We refer to the adoption of the 
placenta as a dominant character in the subdivision of 
the Monodelphia. Milne- Edwards, Huxley, Haeckel, 
and Caruis have all undoubtedly attached much import- 
ance to this organ in taxonomy, but from the fuller know- 
ledge that we now possess, both of its form in various 
mammals and of the mode in which it is shed during 
parturition, it is clear that its characters are not of such 
iwimary value as to outweigh, in framing a system of 
dassification, those fumiabed by the ^er organic sy&- 
tetns* In placing the Prosimii amongst the 

IkJduMa^ Schmidt has committed a similar error to that 
into whi<h Haedce) has also fallen. For the Lemurs, 
whose pUtentation has been carefully studied bodi by 


Alphonse Milnc-Edwards In Paris and by \V. Turner in 
Edinburgh, are unquestionably as adeciduatc as a mare, 
a pig, or a whale. In the lemurs, as in thesi animahb 
the villi are diffused over the greater part of the sur- 
face of the chorion, and the sn^; of the allantois is 
relatively large. The evidence, therefore, is altogether 
opposed to retaining them in the portion in which 
Schmidt has placed them amongst the deciduata. Again, 
he ranks the Edentata in the Adeciduaia^ but there is no 
uniformity in the character of the placenta in this order 
of mammals. In Manis undoubtedly it i.s non-deciduate 
and diffused ; in Orycteropus it is broadly zonular; whilst 
in the Sloths it is deciduate and composed of numerous 
discoid lobes. 

Prof. Wieders hei in's Lehrbuch differs from that of Prof. 
Schmidt in being limited to the comparative it n atomy of 
the Vertebrata. It is a new candidate for public favour, 
and as yet only the first part has been published. In this 
part, after a short general introduction, the author ucai^ 
in succession of the integument, skeleton, muscular, and 
nervous systems, including the organs of sense and 
electrical app.iratus of the several classes of vertebrates- 
The rnodificitions in the form and airangement of the 
different systems are examined, therefore, rather in their 
anatomico- physiological than in their zoological aspects. 
By limiting himself to one only of the great divisions of 
the animal kingdom, the author has been enabled, within 
the compass of a volume of modenile size, to enter much 
more fully into the consideration of the several systems 
than Mas possible in Prof. Schmidt’s treatise, an 1 he has 
produced a Avork w^hich, when completed, will be of 
service to tho^u students who de^re a fuller acquaintance 
with the {lemils of vertebral- structure, J'or students of 
Human Anatomy this book Mil) have a jpccial interest, 
as the subject is treated so as to throw great light on the 
modifications of structure met uhth in other vertebrates 
when compared with nmn. The author indeed appears 
to have had in his mind, in planning out the w'ork, the 
needs of students of medicine ; and he has been desirous 
of giving to their anatomical training a wider and more 
philosophic range than it frequently ^k^s^ssgs. The 
teaching of anatomy in our medical schools is unfor- 
tunately too much entrusted to men whose main object in 
life is the practice of surgery, and who follow anatomy 
for a time merely as a training for that practice. It 
becomes therefore in their hands a dry specialty. The 
varied and complex structures of the human body are 
regarded almost exclusively as parts which arc liable to 
disease and injury, and wliich may require surgical inter- 
ference, M»hilst the Tnarvellous beauty of their physio- 
logical and morphological relations is ignored. When 
human anatomy is taught from a scientific, and not from 
a mechanical poiat of view, it becomes a medium for the 
exposition of the great facts and principles of develop- 
ment and morphology, and its value as an educational 
instrument is enormously increased. 

Wc can recommend Prof. Wiedersheim's Lebtbuch/' 
both to students of medicine and to their anatomical 
teachers, as a work in which they will find a clear tmd 
concisely written description of the great facts of verte- 
brate structure ; by the perusal of which much that may 
seem obscure in the construction of the human body will 
be illuminated, and great additional interest will be im- 
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parted to their studies. The book is copiously illustrated 
■with well executed woodcuts, most of which are original, 
and have been specially prepared for the purpose. 

LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so gr^ai 
that it is impossible otherwise to ensure the appearance even 
of communicatiom containing intes esting" and novel facts, ] 

School Museums 

In the new instructions to inspectors as to the application of 
the New Code to Elementary Schools, it is stated that a 
Museum will be required in a school in order to make a school 
** excellent " under the ** merit ” clause. 

I would suggest to your readers that here is an excellent oppor- 
tunity for their employing the scientific knowledge they possess 
if) promoting the study (d nature in a very simple and easy 
manner. Let ihem offer first to instruct and intere t teachers 
and pupil teachers in some one branch of 1 nowledge— let it be 
botany, geology, or entomology. I-et them show the teachers 
how to collect and press, «iy a dozen plants, help them to classify 
and nitne them, b(*th in English and I at in, and let them teach 
Ray to the First Standard, what they know on the subject, 
making the children bring each plant after it has been i-hown. 
Even m town schools there wdll be some country friend who 
could send up two or three specimens every week in the ‘pring 
and summer. 

I would suggest that the discarded child school books will 
make herbaria, and convenient books for catalogue* of spcci- 
mens. 

For a geoloi^ical museum a small cupboard with, say in this 
‘ neighbourhood, seven shelve®, would hold two specimens from 
each of our prominent strata, Lower, Middle, and Upper Lias, 
the Midford, or as Mr. Witchell, of Stroud, wants to call them, 
the Cotteswold Sand«, the Inferior Oolite, Fuller's Earth, and 
Great Oolite, all of which can be seen from this parish if the 
two higher beds are not actually in it. On the inside of the cup- 
board doors might be put, boldly co' cured, sections of the strata. 
Geologists might greatly help in seeing that the names of the 
strata and specimens were correctly given and pronounced, and 
a catalogue written out. And if prizes were given to promote 
even the most elementary knowledge in teachers and fcholars, 
much would be done to make science subjects ” interesting and 
useful, 

I would lUgge.st that natural history societies and field clubs 
should take mis in hand in their own neighbourhoods, and by 
the expenditure of a very small urn of money start a natural 
history museum in every scho j1, A. Shaw Pace 

Selsley Vicarage, Gloucestershire, August 17 


Two Kinds of Stamens with Different Functions in the 
same Flower 

In Nature, vol. xxiv. p. 307 is a very interesting letter on 
this subject, in which while the functions performed by the two 
kinds of stamens ore very clearly indicated, the modus operands 
of fertiUsation, it appears to me, is less dearly expressed. I 
luve witnessed in nrnny instances the visitation by various species 
of large Hymenoptere, such as Xylocopa oxtd Eombiss, of species 
especially of the gei.us Melastoma^ possessing stamens in all 
points corresponding to that occurring in the Heeria described 
in the letter referred to and what takes place seems to be as 
follows. The large bees evidemly make for the yellow platform 
offisred by the short stamens, perhaps because they do not per- 
ceive the pistil and long stamens owing to their projection agaimt 
the broad petaled corolla of the same colonf in the background, 
and invariably receive the pistil between their legs, their feet 
settling on the fork of the coi nective, the instant eff^ of whidi 
U to collect the w hole of the long stamens into a bunch, and to 
depress their anthers downwards and away from the body of the 
visiting bee, while the pistil remains in constant contact with Its 
venra side. At the moment of the bee's e'eparture the hooks 
on the bee's feet by pulling on the connective fork raise the 


anthers of the long stamens, so as to bring the tips of the col* 
lected bunch into contact with its sides and abdomen. Dr. 
Muller's statement “by moving the connective fork of the 
larger ones is somewhat ambiguous ; for it is movement only 
in one direction (hat is of avail in raising the anthers of tho 
larger stamens, pressure at the connective nook of course tends 
to depress the anthers and keep them apart from the bee's 
abflomen while a very slight backw'ord pull at once raises the 
anther. 

In variouH obervations ard discussions aKsing out of this 
letter, both Dr. Burck (the assistant director of the Botanical 
Gardens in Buitenzorg) and myself w'cre able to observe a fact 
of cons derable importance that there was, at any rate in those 
Species examined by us, a great difference in the ]>oUen of the 
twt) kinds of anthers. The pollen from the short >tamen8 was 
large and three-cornered, while ihat of the longer ones was very 
much smaller and of a more oval shape ; and while both forms 
were found on the pistil, only the poUen from the long stamens 
seemed to be fertile. Wc could not detect any of the short 
stamened pollen with tubes ejected, HknrY O. Forbks 

Wai, Amboina, May 

Habit of Spiders 

I HAVE frequently observed that when a .shock of any kind is 
imparted to the leaves or twigs, to which the web cf the garden 
spider is affixed, the animal shakes violently in the centre of the 
web, so as to become almost or totally invEible to the eye; 
this miivering or dancing motion being kept up for many 
seconds, and then suddenly stopped. The same thing occurs, I 
have noticed, when a stick is presented suddenly to the occupant 
of the w*eb. The reason for thc'-e movement^, which appear to 
be effected by the spider in succession pulling the upper portion 
of the web downwards by means of his strong hindermost pair 
of legs, and then .suddenly releasing it (the natural elasticity of 
the web greatly assisting the occupier in the execution of these 
movement's), seems to be founded upon a desire on the part of 
the fpider to effect concealment when it feels that danger is near ; 
just as we notice gnats Rnd crane-flies dance rapidly up and 
dowm, evidently with the desire of rendering themselves invisible, 
whilst at rest on the window pane, trusting no doubt to their 
speedy flight and general invuibility for protection when on the 
wirg. Frank J. Uowbotham 

42, Lofius Road, Shepherds Bush, W., August 21 

MesBrs. McAlpine'a Atlases 

I DOUBT not but you will grant me the privilege of replying to 
the remarks made by Prof. Parker under the above heading in 
your last bsue, and fortunately in doing so I will not require to 
trespass much upon your valuable space. The letter deals first 
with myself personally, (hen with the Atlases. 

With regard to his reference to my rtudent h- story, it may 
suffice to say that I had no connection with the Biological 
Laboratory at South Kensington some three or four years e^. 
1 studied at the Royal School of Mines from 1872 to 1875, 
spending Session 1874-7$ iii ihc Biological Laboratory; but as 
to the alleged copying of diagrams of type dissections, how, 1 
a>k, was this possible when, as far as known to me, such 
drawings were not in existence. 

Again, bis statement as to my having presented myself for 
examination in the two folio wing years, appearing each time a 

J >lacc or two lower in the second class is eq^lTy destitute of 
act. I ■was re-examined in 1876 and 1876, but imtecul of 
appearing either higher or lower in the fecoud class, I invariably 
stood at the bottom of it. 

I need not dwell furiher upon a personal matter, and it will 
not be necessary, after the above ex^nntion, to say much about 
the Atlases. Ihe opinions express^ adth n^ard to my work it 
is not for me to call in question, but will simply content myself 
with saying that it has been favourably commented on by 
joumals--scientifio and medical, at home and in the colonke— * 
only one of which 1 quote. Prof. Parker speaks of my vtwk as 
being “ of the most inaccurate and slovenly description,'* While 
the Canadian Journal of Medical Science says i “The trothml* 
ness, accuracy, and neatness which mark esch pf hs Images 
compel us to iperk in Very high terms of this book.** 

Pol worth Gardens, Edinbiugh, July 31 D. McALlfmf 

Orange Culture in Florkda^A oorrespondent inqnires 
for the best ■work on this subject ; perhaps some of ottr rcMm 
may be able to answer. 
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THE "EIXA” EXPEDITION 
A FTER the horrors of ik^t jeannetti expedition, every 
one will be relieved to learn that on Sunday Mr. 
Leigh Smith and all his men were safety landed at 
Aberdeen in the Hope^ under the care of Sir Allen Young. 
Sir Allen has not been long in attaining the object for 
which he set out, although the safety of the Eira expedi- 
tion would have been secured, even had no help been 
sent from England, for when they reached Matotscbkin 
Schar, they found both the Willem Barents and a 
Russian vessel. The scientific results of the expedition, 
we regret to say, are almost nil. 

On June 14 1881, the Eira left Peterhead. The ice 
reached very far south, and no opening could be found 
to enable her to get north until the middle of July. Franz 
Josefs Land was reached on July 23, and the lura steamed 
along the coast to within fifteen miles of Cape Ludlow. 
The ice was closely packed to the north, so it was de- 
cided to return to Gray Bay and wait till a more favour- 
able opportunity should present itself to proceed. On 
Au^st 7 the Eira was made fast to the land-floe near 
Bell Island, and a storehouse was erected of materials 
taken out in the ship. On August 15 she left Bell 
Island, and, being unable to pass to the eastward of 
Barents Hook, she was made fast to the land-floe off 
Cape Flora. The next few days were spent in collecting 
plants and fossils, which unfortunately were lost with the 
vessel. On August 21 the Eira was heavily nipped by 
the ice, and about 10 a.m. a leak was discovered, and 
barely two hours elapsed till the vessel had to be 
abandoned. All the boats were saved, and most of the 
men saved some clothes and bedding. 

The tent was ultimately erected on Cape Flora, and here 
the expedition spent the winter, making the best of their 
circumstances. But little food had been saved, and the 
party had therefore to keep a sharp look out for wal- 
ruses, bears, and other native game, on which they lived, 
and on which, along with a daily drop of rum, they main- 
tained their health, according to the report of the surgeon. 
There were one or two cases of illness, but no trace of 
scurvy, though yd^ of frost were at times experienced. In 
June the ice was cleared away, and on the 2i5t four boats 
were started from Cape Flora, with twenty- five men and 
provisions for six months. The Eira men were more 
fortunate than the discoverers of Franz Josef Land in 
their escape ; for although they had sometimes to drag 
their boats over the ice, they reached N ovaya Zcmlya, at 
Matotschkin Schar, on August 2. Next day they were 
sighted by the William Barents ^ and as Sir Allen Young, 
in the was only a mile away, Mr. Leigh Smith and 
his men were soon welcomed on board the steamer sent 
to rescue them. 

When Mr. Smith publishes his detailed narrative, we 
may find that he has been able to make some addition to 
a Imowiedge of the geography and natural history of the 
region where he has wintered, though we fear it cannot 
be much. All his collections went down with the Eira^ 
$0 that science cannot he a great gainer by his expedition. 
Until details are to hand, it is impossible to say whether 
the catastrophe to the vessel could have been avoided, or 
whether it was one of those accidents for which all Arctic 
Explorers must be prei>ared. Tlie ice seems to have been 
in motion very early this year for that region^ and we know 
^hat it has come down unusually far south ; any informa- 
tion concerning the movements of the ice in hi^ lati- ; 
tudes during the past spring and summer would be i 
welcome. 

The following is an interesting extract from the journal 
report upon Cape Flora (obtained by the Times Aberdeen 
CjOTOspon^nt), giving an account of tbp birds, bears, 
and wwus seen during the winter spent there 
^On July as, iBSt, we reached Gray Bay, at Cape 
Giaai and Cape Crowther. There are large loomeriea a 
ehodtt distance up the bay on the water side. Many 


rotgees had their young among the basaltic columns of 
the lofty clififs. Other birds were also seen, including the 
snow bird, the tnolly, the boatswain, the Arctic lem, dove- 
kies, the eider duck, the burgonmster, and the kittiwake, 
At the east side, near the head of Gray Bay, there were a 
good number of snow birds and dovekies building, but 
too high up for one to obtain the eggs. At Cape Stephen 
there was a large loomery, and at Cape Forbes there 
were a few looms, a good number of rotgees and dove- 
kies, and some snow birds. At Hell Island the same 
species of birds were seen, and on the south side there 
was a large loomery and nests of kittiwakes, dovekies. 
rotgees, snow birds, and burgomasters. Rein -geese ana 
brent-geese were seen and shot on the cliffs 700 feet high, 
but no nests were seen. At Cape Flora there was 
a very large loomery, and also many rotgees, dovekies, 
kittiwakes, and snow birds. On the lowland several snow 
buntings and sand lings were seen, but no nests were 
found. The looms lay their eggs on the bare rock, and 
the dovekies and rotgees lay them in the crevices of the 
rocks. The kittiwake makes a nest of mud and moss. 
The snow bird makes a rudimentary nest of moss and 
feathers, but of no definite .shape. Each species seems 
to occupy a separate part of the cliff. The rotgees and 
dovekies left about the first week in September. Looms 
were very scarce after September 10. On September 22 
a few burgomasters, snow-birds, mollies, kittiwakes, eider 
ducks, and brent-geese were seen, but getting very scarce. 
One or two snow buntings still remained on the land on 
October 13. Three or four snow birds, and occasionally 
a burgomaster or molly were seen hovering around out- 
side the hut Which had been erected, and on t'etober 28, 
while we were killing some walrus, two snow birds, two 
or three mollies, and burgomasters were seen, and re- 
mained for two or three days eating the refuse of the 
carcases. On February 8 a snow owl was seen. This 
was the first bird to arrive. On February 18 two or three 
flocks of dovekies were seen following to the north-west, 
and on the 20th there were a great number seen in the 
water. On March 2 a lane of water was made close to 
the land-floe, and it w'as filled with rotgees and dovekies. 
On March 9 the first loom was seen, but it was not until 
the end of March that they began to settle on the rocks, 
and then they would only stop on the cliffs for a few 
hours and go away for four or five days. We were not 
able to get up the hill to shoot any until April 16. On 
April 20 the first snow bird was seen. A falcon hawk 
appeared on April 22, on which day two burgomasters 
were also seen. On April 24 the molly was seen. On 
May 6 the kittiwakes came. It was not until about June 
10 that the looms remained on the rocks for more than 
two or three days at a time, but after that date the females 
began to take their places ready for laying the eggs, and 
on June 20 three eggs were obtained. Foxes were con- 
stantly troubling us during the winter, coming r ght up to 
the door after blubber, and would only run a few yards 
away when anybody went out to drive them off. We 
were obliged to shoot some at last as they became almost 
tame. Bears were more numerous while we had the 
water close outside the land ice. They would come 
walking along the edge of the land ice, and when they 
got scent of the house would walk right up to it. During 
the dark we killed four or five every month, except 
November, but we saw on an average two a week. One 
moonlight night in November there were five or six bears 
within 400 yards of the house, but we could not get a shot 
at any of thorn unless we kept very still until the bear 
came up to the house. We never shot a female bear from 
Octoberto March 13, This is an important fact. They were 
always very large male bears. Several times on examining 
the contents of the stomach we found them full of nothing 
but grass ; but ia the spring they generally had been 
feeding on seals, and more than once we obtained a good 
bucketful of oil for cooking purposes out of the bear's 
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Mon»cb. Once a bear had eaten a lak^e piece of f^rcsay \ 
canvas which had been thrown away and had been blown 
BOmo aoo or 300 yanls from the house4 He then came 
up to the house awid commeRced to eat our blabber, hut 
was immediately shot. On Febmary 20 a bear was seen 
about 550 feet ^ove the htil at the hack of the house. 
Some hands went up with a ride and found that the bear 
had a hole there, out of which they could not get it 
— fortunately for them, as they had only one rifle 
with them, and that would not go off, the lock having 
been froren. We never saw any young bear with it. The 
last time the bear was seen at its hole was on March i. 
No track of a bear could be traced up the hill, but the 
foot'Riairks of an old bear and a cub were seen on the low 
land, abont 300 yards to the eastward of the house. No 
old she-bears with young cubs were seen before we left 
the land in Jnne. In July, i88r, on nearing Cape 
Crowther, walrus were seen lying on loose pieces of ice in 
great numbers. Sometimes twenty or more were counted 
"huddled up in a heap on a small piece of ice. Hy going 
qtiiedy in a boat )ou could get within twenty or thirty 
yards of them before they took much notice of you, but 
after the first shot was fired they tumbled into the water, 
and would go swimming about and barking round the 
boat, but never attacked us. In September they were 
very numerous on the loose ice round Bell Island, and 
also in the water off ^ Cape Flora. On October 28 five 
were shot lying on the ice edge. When the daylight re- 
turned in F'ebruary, walrus were constantly seen swimming 
about in the water. A land floe began to form in March, 
and no water nematned within seven or eight miles of the 
land, but frequently on looking with the glass from the 
hill, walrus could be seen in the water, and on June 13 
the land ice broke away, and on June 15 the five walrus 
were shot. A boat that went over to Hell Island reported 
that walrus were lying in scores on the loose ice round 
about Bell Island. Mr. Leigh Smith thinks that the 
walrua leave the country during the winter, but seem to 
remain in the water, especially if it is shallow. They 
never saw any signs of their taking the land and lying up 
for the winter. White whales and narwhal were seen in 
great numbers in September and October travelling to 
the south-east, and in June one or two large shoals were 
seen travelling west and west-north-west. 


PROFESSOR HAECKEL IN CEYLON' 

IV. 

P ROF. H AECKKL, in describing his first impression of 
Gallc, does not fail to mention as one of its principal 
features the long lines of shady Suriya trees and flowering 
Hibiscus, planted by the Dutch, and giving the streets 
the appearance of a garden , He says nothing, however, 
of a plague produced by the Suriya, and noted by other 
travellers, namely, the hairy green caterpillar, which 
frequents it in great numbers. At a certain stage of its 
growth it drops to the ground, and there hides in order to 
pass through its metamorphosis. When, as often happens, 
It alights on some passer-by, it inflicts a sting more 
«erere and far more lasting than that of a nettle or star- 
fish. 

The professor found himself, as might have been 
expected, a welcome guest to all the cultivated and 
wealthy merchants of Galle. The few days of his stay 
there were passed at Queens-House, formerly the official 
^rtiidenee of the Governor, now the property of Messrs. 
CMc, Spence and Co., by whose present head, Mr. Henry 
Scoft, Prof. Haeckel was hospitably entertained, every 
beiiig afforded him for the prosecution of his 
shidla». Among the English residents to whom Prof 
HaeckeFhrcmght letters^ and who vied with each other fn 
nndcittghis vim to Galfeboch pcofimbte and agreeable, he 
mshcB special jtfention of Ckpr. Blych and Capt. Bayldy. 
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The Villa Marina of the latter gentleman H one of the 
most charming spots in the neighbourhood of Galle. 
Built upon a rock jutting far out into the sea, but thtcldy. 
grown with screw pines, it commands a lovely view 
the town and harbour, with a picturesque foreground of - 
rugged black rocks, which serve to enhance the beauty of 
the fairy-like tropical garden immediately surrounding the 
Villa. 

Among the many charms of this garden I was parti- 
cularly interested to find several beautiful examples of the 
Egyptian Dhum-palm (Hyphane thebaica\ The stem of 
this palm does not, like others of the same family, consist 
of a slender column, but has forked branches, like the 
Dragon trees, or Dracaenae ; each limb carries a crown 
of feather- shaded leaves, I had first seen this remark- 
able palm in the Arabian village of Tur, at the foot of 
Mount Sinai, and I gave a description of it in my work 
on ‘ Arabian Corals.* Great, therefore, was my surprise 
at finding it here in so altered a dress that 1 should 
scarcely have recognised it. The process of adaptation 
to its altered conditions of existence had completely 
transformed the tree. The stem was at least twice as 
large and strong as that of Uie Egyptian Dhum Palm ; 
the forked branches were more numerous, shorter, and 
closer together ; the huge, feathery leaves were much 
larger, more luxuriant, and thicker, and the flowers and 
fruit appeared, as far as my memory served, to have 
gained in size and beauty. 

‘‘ In fact every part of the tree had been so modified by 
the forcing climate of Ceylon that its inherited charac- 
teristics seemed in great measure to have disappeared. 
This magnificent tree had been sown from Egyptian 
seed, and in twenty years had reached a height 01 tnirly 
feet. . . , 

“ Capt. Bayley’s charming villa, the Miramare of Galle, 
is as interesting to the zoologist as to the botanical 
student. A miniature menagerie constructed in the 
court-yard contains many curious mammalia and birdii, 
as for example, an ostrich from New Holland, several 
owls and parrots, and a native ant-eater {Maftts). This 
last, together with some curious fish, Capt Bayley was so 
kind as to present to me ; and later 6n, at Belligemma, he 
sent me a Christmas present of a pair of interesting Loris 
{Stenops). 

** But more attractive to me than even these curious 
animals was the splendid coral which covered the sur- 
rounding rocks; even the little harbour in which the 
Captain moored his boat and the stone jetty which fonued 
the landing-place were profusely covered with it, aod a 
few hours sufficed to secure valuable additions to my col- 
lection of corals. A large pro^jortion of the animal life 
inhabiting the extensive coral banks of Galle is here to 
be found, as it were, epitoinUed ; gigantic black «ca- 
urchins and red star-fish, numerous crabs and fishes, 
bright-coloured snails and mussels, and curious marine 
reptiles of many kinds swarmed on the coral branches 
and crept from between tbeit crevices. No better or 
more convenient spot could be found for the establish- 
ment of a zoologicai station than Captain Bay ley's Vfl^ 
which, as it so happens, his approaching removal to 
Colombo renders him willing to dispose of." 

Once landed on a cond red^ Prof. Haeckel finds hitxi- 
self at the goal of his desires, and his account of the 
marine coral banks which to a great extent Mock 
entrance to the harbour of Galle is too interesting hot So 
be given at length. He repets at the outset that he 
could only devote days instead of wedcs to their exandaa- 
lion. In this respect^ the Viemicsc artist, Ransotthet, 
was more fortunate. Possessed of every necessary aj^iplir* 
ance, including a diving-bell, he was aUe to 
several weeks to the ^ the coral bank* tif 

Galle, and has given a aoinute desoriptloa ibem; ha his 
CeyloB<Btatmschwcjg, Wchterseam^ 
1868). Four coloured plates, for which he made tiie 
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sketches under veter in kis diving-bell, give a itriking 
rqn^entation of the cqral insect ^* in hU habit as he 
llvtes*'' For my own part, it is nine years since, m the 

r ing of 1873 I visited the coral banks of Tur at the foot 
Sinai, and there first became accjuainted with the 
wondcrfiu manifestations of life in this submarine fairy 
land. My Interest was roused to the highest pitch, and l 
ffisdeavoured, in my popular treatise on “Arabian Corals*' 
(Berlin, 18^6), briefly to describe the o^nisation of these 
curious animals and their mode of lift in common with 
that of various other creatures. The corals of Ceylon as 
1 studied them at Galle, and afterwards in more detail at 
Beliigemma, recalled pleasant memories and enriched 
my mind with a store of fresh observations.” 

“ The marine fauna of Ceylon is indeed closely related to 
that of the Arabian shore of the Red Sea, the two having 
many genera and species in common. But in number 
and variety of forms of life, the extensive bay of the 
Indian Ocean with its varied coast formation is far richer 
than the confined Arabian Gulf where the conditions of 


life are simpler and more uniform, and I found consider- 
able variations underlying the apparently similar physiog- 
nomy of the coral banks in the two districts. Those of 
Tur were chiefly characterised by warm tones, such as 
yellow, orange, or red, while the coral groves of Ceylon 
displayed little but green in every variety of shade. 
Yellow green Alcyonaria alternated with sea-green 
Hetcropora, malachite green Anthophylla with olive- 
green Millcpora, emerald green Madrapora and Astraea 
with brown -green Montipora and Maeandrina. Ran- 
sonnet has justly remarked on the predominance of green 
throughout the island of Ceylon. Not only is this 'ever- 
green isle * decked the whole year through with verdure 
that never fades, but even the animals that inhabit it are 
for the most part green in colour. The most frequently 
occurring birds and lizards, butterflies and beetles, are of 
a brilliant green hue : so also are many of the fishes and 
crabs, Amphinomee and Actinia; even animals which 
elsewhere are seldom or never green, here don the prevail- 
ing livery ; such are star-fish (C^/nurtda)^ sea-urchins, sea- 
cucumbers, giant-mussels ( Jruiacna), and many others. 
The explanation of this remarkable phenomenon must he 
sought for in the Darwinian theory of development, 
especially in the law of adaptation as applied to the 
'sympathetic selection of colour,’ which I have demon- 
strated in my 'Natural History of Creation’ (seventh 
edition, p. 235), The less the colour of an animal differs 
from that of its surroundings, the less likely it is to attract 
the attention of its enemies; it is better able also to 
approach its prey unobserved, and its chances in the 
strurale for existence arc thereby indefinitely increased." 

" Natural selection will stren^ben the resemblance in 
colour between animals and their surroundings, as being 
of advantage to the former. The coral banks of Ceylon, 
with their inhabitants, afford as good an illustration of 
this theory as the animals dwelling in the woods and 
thickets of the island, and in purity and brilliancy of 
colour the fornier have a distinct advantage. It would 
be a great mistake to imagine that an effect of monotony 
resulted from this tendency to oniformity of colour. On 
the coDtraiy, tlw eye is never tiled of aomicing the maai- 
ftdd combinations and modlficatioDS which occur, and 
which are heightened by the net in^equent juxtaposition 
df other colourj. Just as the brilliant hues, red, >^llow, 
pr Mue oi many of the birds an d insects or Ceylon 
heli^ten'the effect of the dark green Ib^ge, so the coral 
> ha^ Aun in beauty fwom contrast with' the many- 
tsmouTM marine animals which frequent them. Such 
dehcatdy variegated Iktle crabs am fishes w^di seek 
Ifcrir §dod among the coral branches. Many of the 
possds tftienwdyes are of gay and pleasiitg cokmia, aa 
iWSBHWd FrocilloporaD, red or yoUew star coral, vUdetand 
.^bipwn Hjtteemoiiei md Madnpotui, Suu Ualbnunately, 
sMie lovely cAoUri are for the most pm very fi^dve. 


and disappear after a short exposure to the air. The 
cilia and Imght tentacula of the sensitive polypi are with- 
drawn and concealed the instant the coral la distuibed, 
and the whole becomes dull and colourless,” 

“The eye which has been charmed by the brillitat 
hues of tM coral grove and its inhabitants is held spells 
bound by the beauty and variety of form revealed by 
these animals. Each individual coral may well be com^ 
pared to a flower and each group of coral branches to a 
plant, a tree, or a bush. Indeed, the belief that coral 
was a vegetable growth was formerly universal, and it 
was long before the idea of its animal origin gained 
general acceptance. An entrancing and truly fairy-like 
view of these marvellous coral banks may be had from a 
boat during ebb tide, when the sea is calm. In the im- 
mediate neighbourhood of the fort of GaJle the water is 
crystal clear, and so shallow that the keel of the boat 
sometimes grates against the coral, and the outlines of 
the branches can be distinguished even from the walls of 
the fort above. A great variety of the most beautiful and 
remarkable polypi are here comprised within a very small 
space, and l^fore many days were over 1 had amassed a 
large collectioa.” 

“Mr. Scott’s garden, which he had kindly placed at my 
disposal for drying purposes, presented a very remarkable 
appearance during the days of my stay at Queen’s House. 
The lovely tropical plants seemed to be competing for 
the prize of beauty with the strange marine creatures 
which had usurped their domain, and the delighted natu- 
ralist wandered up and down feasting his eyes now on 
the one and now on the other, uncertain as to which 
should carry off the palm. It was impossible not to be 
struck by the similarity in form between the polypi and 
many of the garden plants ; and the orchids ana spice 
lilies were, in their turn, hardly distinguishable from 
insects. It was as though the two great kingdoms of the 
organic world intimated their desire to change places.” 

“ The majority of the coral which 1 collected in Galle 
and afterwards in Belligemma was obtained by divers. 
These 1 found quite as skilful and enduring as the Arabian 
divers 1 had employed nine years before at Tur. Armed 
with an iron stake they loosened large blocks of coral 
from their foundation, and raised them with great dex- 
terity into the boat. Many of the blocks weighed from 
SO to 80 pounds, and it cost no little trouble and care to 
deposit them saifely. Some of the most beautiful varie- 
ties are so brittle, that they break with their own weight 
when taken out of the water, and cannot by any possi- 
bility be preserved entire.” 

“ The full beauty of the coral.banks cannot be seen from 
above, even though the water be so shallow that the pomu 
of coral scrape the keel of the boat. Not possessing a 
diving-bell, 1 learnt with a little practice to swim to the 
bottom with my eyCs open, and most marvellous were then 
the effects of the mystic green light in which the submarine 
world was bathed, so different from the rosy light of the 
upper air. The fonns and movements of the s^^rms of 
animals peopling the coral banks were doubly curious and 
interesting thus sees.” 

“ A multitude of curious fishe^ crabs, snails^ mussels, 
star-fish, &c., feed on the coral insect, upon which 
m^e their dwelling, and these coral eaters— which may 
be classed among parasites— have acquired the most 
abnormal forms and weapons of defence and aggression, 
in the course of their adaptation to their peculiar mode of 
life. But not without nrit does the naturalist venture 
among the coral groves. The Oceanidse, guardians of 
the treasures of the deep) warn off the ra^ intruder in a 
thousand ways. The firMoral {MiUepera) and (he 
Medussr swimming among them bum, when touched, ffke 
the worst of stinting neUles. and the floating stings ol 
many as pakiful and dangerous as those' of 

the scorpion. Then the nip of embs, large and stnalV w 
a peril by no means to be despised. Black sea-urdtins 
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( Diadepna) bore their long barbed stings into the flesh of 
the foot, where they break off and remain, indicting pain- 
ful and dangerous wounds. But the worst of all injuries 
to the skin are inflicted by the coral rocks themselves. 
The myriads of hard points and edges with which they 
are armed inflict numberless wounds on the hands which 
attempt to tprootthem." 

“ I never in my life had such a lacerated and smarting 
skin as after a few days diving and coral fishing at the 
Point de Galle. The wounds did not heal for several 
weekSi But what were such temporary sufferings as these 
in comparison with the wealth of new impressions and 
delights with which this visit to the wonderful coral-banks 
of Ceylon enriched my whole future life ! ” 


THE BRITISH ASSOCIA TJON 

'T'HE fifty-second annual meeting of the British Asso- 
ciation was opened yesterday at Southampton, 
when Sir John Lubbock resigned the presidency to Dr. 
C. W. Siemens, F.R.S., the president-elect. We have 
already given such full details concerning the arrange- 
ments, that at this stage little more remains to be said. 
All the provisions made by the loral committee appear 
to be quite satisfactory, and although we cannot expect 
the attendance to be so large as at the Jubilee last year, 
still some eminent foreign men of science are expected — 
Helmholtz, Clausius, Du Bois Rcymond, J. P. Cook, 
Langley, Von Rath, Baumhauer, and others. 

Inaugural Address by C. William Siemens, D.C.L. 

(Oxon), LL.l). (Glasg. and Dubl.), Ph.I)., F.K.S., 

F.C.S., Member Inst. C.L., President 

In venturing to address the British Association from this 
chair, I feel that 1 have taken upon myself a task involving very 
serious responsibility. The Association has for half a century 
fulfilled the important mission of drawing together, once every 
y»r, scientists from all parts of the country for the purpose of 
discussing questions of mutual interest, and of cultivating those 
personal relations which aid so powerfully in harmonising views, 
and in stimulating concerted action for the advancement of 
science. 

A 8^ event cast-j a shad )w over our gathering. While still 
mourniag the irreparable loss Science had sustained in the 
person of Charles Darwin, whose hAd conceptions, patient 
labour, and genial mind made him almost a type of unsurpassed 
excellence, telegraphic news reached Cambridge just a month 
ago, to the effect that our Honorary Secretary, Professor F. M. 
Balfour, had lost hU life during an attempted ascent of the 
Aiguille Blanche de Penterct. Although only thirty years of 
age, few men have won distinction so rapidly and so deservedly. 
After attending the lectures of Micnael Foster, be completed his 
studies of Bimogy under Dr, Anton Dohrn at the ^ological 
Station of Naples in 1875. In 1878 he was elected a Fellow, and 
in November last a member of the Council of ih - Royal Society, 
when he was also awarded one of the Royal Medals for his ein- 
bryological researches. Within a short interval of time Glasgow 
University conferred on him their honorary degree orLL.D., he 
was elected President of the Cambridge Philosophical Society, 
and after having declined very tempting offers from the Univer- 
sities of Oxford and Edinburgh he accepted a professorship of 
Animal Morphology created for him byhi.sown University- Few 
men could have borne without hurt such a stream of honourable 
distinctions, but in young Balfour genius and independence of 
thought were happily blended with industry and personal 
modesty ; these won for him the friendship, esteem, and ad- 
miration of all who knew him. 

Since the days of the first meeting of the Association in York 
in 1831, great changes have taken place in the^eans at our dis- 
posal foj* exchanging views, either personally or through the 
medium of type. The creation of the railway system has | 
enabled congemal minds to attend frequent meetings of those 
special Societies, which have sprung into exiateuee since the 
foundation 6f the British Association, amongst which 1 need I 
only name here the Physica], Geographical, Meieorologioal, An* { 
fhropologlcab and Linnean, cultivating abstract science, and the ! 
Imttttttion of Mechanioal Engineers, iht Institution of Naval ; 


Architects, the Iron and Steel Instate* Society of Telegnph 
Engineers and Electricians, the Gas Institute, the Sanitary Insti- 
tute, and the Society of Chemical Industry, representing ap- 
plied science. These meet at frequent intervals in London* 
whibt others, having similar objects in view, hold their meetioga 
at the University towns, and at other centres of intelligence and 
indastry throughout the country, giving evidence of great mental 
activity, and producing some of those very results whicdi the 
founders of the British Association wished to see realised. If 
we, consider further the extraordinary development of scientific 
journalUm which has taken place, it cannot surprise us when we 
meet with expressions of opioion to the effect that the British 
As-ociation has fulfiJlwl its mission, and sh >uld now yield iU 
place to tho-e special Societies it has served to coll into exist- 
ence. On the other hand, it may be urged that the brilliant 
success of Ust yearns Anniversary Meeting, enhanced by the com- 
prehensive address delivered on that occasion by my distin- 
guished predecessor in office, Sir John Lubbock, has proved, at 
least, that the British Association is not dead in the affection of 
its member.'?, and it behoves us at this, the first ordinary galber- 
ing in the second Ijalf century, to consider what are the strong 
points to rely uix)n for the continuance of a career of success ana 
usefulness. 

If the facilities brought home to our doors of acquiring scien' 
tific information have increased, the neces8itie.s for scientific 
inquiry have increai^ed in a greater ratio. The time wai> when 
s.'ience was cultivated only by the few, who looked upon its appli- 
cation to the arts and manufactures as almost beneath their con- 
sideration ; this they were content to leave in the bauds of 
others, who, with only commei’cial aims in view, did not aspire 
to further the objects of science for its own sake, but thought 
only of benefiting by its tcacbing.s. Progress could not be ^ptd 
under this condition of things, because the man of pure science 
rarely pursued hi'i inquiry beyond the mere enunciation of a 
physical or chemical principle, whilst the simpler practitioner 
was at a loss how to harmonise the new knowlcd^ with the 
stock of i 'lformation which formed his mental capital m trade. 

The advancement of the Ust fifty years has, 1 venture to sub- 
mit, rendered theory and practice so interdependent, that an 
intimate union between them is a matter of absolute necessity 
for our future progress. Take, for instance, the art of dyeing, 
and we find that the discovery of new colouring matters deriv^ 
from waste products, such as coal-tar, completely changes its 
practice, and renders an intimate knowledge of the science of 
chemistry a matter of absolute necessity to Uie practitioner. In 
telegraphy and in the new arts of applying electricity to light- 
ing, to the transmission of power, and to metallurgical opcm* 
lions, problems arise at every turn, requiring for their solution 
not only an intimate acquaintance with, but a positive advance 
upon electrical science, as cstabliahed by purely theoretical 
research in the laboratory. In general eugmeering the mere 
practical art of constructing a machioc so designed and propor- 
tioned as to produce mechanically the desired effect, would suffice 
no longer. Our increased knowledge of the nature of the mutual 
relations between the different forms of energy makes us see 
clearly what are the theoretical limits of effect ; these, although 
beyond our absolute reach, may be looked upon as the asym- 
ptotes to be approached indefinitely by the hyj>erbolic course of 
practical progresfi, of which we should never lose si^ht. Coses 
arise, moreover, where the introduction of new materials of con- 
struction, or the call for new effects, renders former rules wfiolly 
insufficient. In all these cases practical knowledge has to 
go hand in hand with advanced science in order to accomplish 
the desired end. 

Far be it from me to think lightly of the ardent students of 
nature who, in their devotion to research, do not allow their 
minds to travel into the regions of utilitarianism and of telf^ 
interest. These, the high priests of science, command our utmost 
admiration ; but it is not to them that we can look for our cutrestt 
progress in practical science, mut^i less can we look for it to the 

rule of thu nb practitioner, who is guided by what comes 
nearer to instinct than to reason. It is to the man of sclSnee, 
who also gives attention to practical questions and to the practi- 
tioner^ who devotes part of bis time to the prosecution of strictly 
scientific inresrintions, that we owe the rapid progress of the 
present day, both merging more and moire into one mass, that of, 
pioneers in the domain of nature. It U such men that Archi- 
medes must have desired when he refill to teach his dit(clplss 
the art of eonstruetbg bis ppwerffil boltistic e^ines, exhorimg 
them to give their attention to the principles involved b theC 
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oonstructlon, aitd tbat Telford, the foander of the Institatioa of 
Civn Eti^neem, mast have had In bi« mind's eye, when he dehned | 
dvU engmeer ing as “ the art of directing the great sources of | 
power in nature.'* 

These considerations may serve to show that althc ugh we see 
the men of both abstract and applied science group themselves in 
minor bodies for the better prosecution of special object*, the 
points of contact between the different branches of knowledge 
are ever multiplying, all tending to form part of a mighty trec^ 
the tree of modern science — under whofe am^ le shadow its 
cultivators will find it both profitable and pleasant to meet, at 
least once a year ; and considering that this tree is not the 
growth of one country only, but spreads both its roots and 
branches for and wide, it appears desirable that at these yearly 
gatherings other nations ^hould be more fully repref;entcd than 
has hitherto l>cen the CU' e. The subjects discussed at our meet- 
ings are without exception of general interest, but many of them 
bear an international character, such as the syj^teinatic collection 
of magnetic, astronomical, meteorological, and geodetical obser- 
vations, the formation of a universal code for signalling at rea, 
and for distinguishing lighthouses, and especially the settlement 
of scientific nomenclatures and units of measurement, regarding 
all of which an international accord is a matter of the utmost 
practical importance, 

A-s regards the measures of length and w'eight it is to be rc- 
pretted that this country ^till .stands aloof fr< m the movement 
initiated in France towards the close of last century; but, con- 
sidering tliat in scientific work metrical measure is now' almost 
universally adopted, and tliat its U‘c has been already legalised in 
this country, 1 venture to hope that its universal adoption for 
commercial purposes will soon follow as a matter of Ct ur^e, The 
practical advantages of luch a measure to the trade of this 
country would, 1 am convinced, l>e very great, for English 
goods, mch as machinery or metal rolled to current sections, arc 
now almost excluded from the continental market, owing to the 
unit measure employed in their production- The principal im- 
pediment to the adoption of the metre consists in the strange 
anomaly that although it is le^l to use that measure in com- 
merce, and although a copy ol the standard metre is kept in the 
Standard's’ Department of the Board of Trade, it is impossible 
to procure legalised rods representing it, and to a non- 
legalised copy of a standard in commerce is deemed fraudulent. 
Would it not be desirable that the British Association 'hould 
endeavour to bring about the use in this country of the metre 
and kilogramme, and, as a preliminary step, petition the Govern- 
meml to be represented on the International Metrical Commis- 
sion, W'hoKC admirable establishment at Sevres possesses, inde- 
pendently of its practical work, considerable scientific interc't, 
as a well-found laboratory for developing methods of precise 
measurement. 

Next in importance to accurate measures of length, weight, 
and time, bland, for the purposes of modem science, those of 
electricity. 

The remarkably clear lines separating conductors from non- 
conductors of electricity, and magnetic from non -magnetic ^ub- 
stances, enable us to measure electrical quantities and effects with 
almost mathematical precision ; and, although the ultimate 
nature of this, the youngest scientifically investigated form of 
energy, is yet wrapt in mystery, its laws are the most clearly 
establi^ed, and its mcasurfng instruments (galvanometers, 
electrr meters, and magnetometers), are amongst the most 
accurate in physical scimee. Nor could any branch of r^cience 
or industry be named in which electrical phenomena do not 
occur, to exercise their direct and important influence. 

If, ihen^ electricity stands foremost amongst the exact sciences, 
it follows that its unit measures should be determined with the 
Utmost accnrai^. Yet, twenty years ago very little advance had 
been made towards the adoption of a rational system. Ohm 
had, it is true, given us the fixed relations existing between 
dectromotive force, resistance, and quantity of current ; Joule 
had' established the dynamical equtvafent of heat and electricity, 
and Gauss and Weber had pressed their elaborate system of 
absolute mimetic measurement. But dieselnvuluahle researches 
appetured only as isolated efforts, when, In iSfia, the Electric 
Unit Committee was appointed the B^rlthdi Aesociation, at 
dm instance of Bir William Thomson, and k it to the long* 
ODhttnued activity of this Committee that the trorid Is hidebted 
fof a consistent and psctkal System of measurementb 
aftet being modified in details, received universaisanorion lut 
yhbr the International Electrioal Congress aesemUed at Paris. 


At this Con^es«), which was attended ofllcially by the leading 
physidsts of all civilised countries, the attempt was successfalty 
made to bring about a union between the statical system 
measurement that had been followed in Germany and some 
other countries, and the magretic or dynamical system developed 
by the British A^^sociation, also between the grometrical meU' ure 
or resistance, the (Werner) Siemens unit, that had been gene- 
rally adopted abroad, and the British AHsoriation unit intended 
as a multiple of Weber’s absolute unit, though not entirely fulfil- 
ling that condition. The Congress, while adopting the absolute 
system of the British Association, referred the final determina- 
tion of the unit mea ure of rc^isfance to an International Com- 
mittee, to l)e appointed by the representatives of the several 
Governments ; they decided to retain the mercury standard for 
reproduction and comparison, by which means the advantages 
of both systems arc happily combined, and much valuable labour 
is utilised ; only, instead of expressing electrical quantities 
directly in absolute measure, the Congress has embodied a 
combtent system, based on the Ohm, in which the units are of 
a value convenient for practical measurements. In this, which 
we must hereafter know as the practical system,” as distin- 
guished from the ** absolute system, ’ the units are named after 
leading physicists, the Ohm, Ampere, Vol*, Coulomb, and 
Farad. 

I w< uld venture to suggest that two further units might, with 
advantage, he addecl to the ^stem decided on by the Inter- 
national Congress at Tar is. The first of these is the unit of 
magnetic quantity or pole, Tl is of much importance, and few 
will regard otherw ise than w ith satisfaction the upgestir n of 
Clausius that the unit should le callctl a “ Weber,” thus retain- 
ing a name most closely connected with electrical measurements, 
and only omitted by the Congress in order to avoid the risk of 
confusion la the mognitude of the unit current with which his 
name had been formerly associated. 

The other unit I should Miggest adding to the list is that t f 
power. The power conveye<l by a current of an Ampere through 
the difference of potential of a Volt is the unit consistent wiih 
the practical system. It might be appropriately called a Watt, 
in honour of that master mind in mechanical science, Jarar.s 
Watt. He it was w ho first had n clear physical conception of 
power, and gave a rational method of measuring it. A Watt, 
then, expresses the rate of an Anqj^re multiplied by a Volt, 
whilst a horse- ]iower is 746 Watts, and a Clieval de Vapeur 73$. 

The system of electro-magnetic units would then be : — 


(1) Weber, the unit of magnetic quantity =bIO^ C.G.S. Units. 

(2) Ohm ,, ,, resistance =10® ,, 

(3) Volt ,, „ electromotive force = 10® „ 

(4) Ampere ,, ,, current =10-^ „ 

(5) . Coulomb ,, ,, quantity saio-^ ,, 

(6) Watt ,, ,, power 10^ ,, 

(7) Farad „ „ capacity = io-» 


Before the list can be looked upon os complete two other units 
may have to be added, the one expressing that of magnetic field, 
and the other of heat in terms of the electro-magnetic system. Sir 
William Thomson suggested the former at the Paris Congress, and 
pointed cut that it would lie proper attach to it the name of 
Gauss, who first theoretically and pfritetically reduced observa- 
tions of terrestrial magnetism to absolute measure. A Gauss will, 
then, he defined as the intensity of field produced by a Weber at 
adbtauceof onecentlmetie ; and, the Weber will be the absolute 
C.G.S, unit strength of magnetfii pole. Thus the mutual force 
between two ideal point poles, each of one Weber strength held 
at unit distance asunder, will be one dyne ; that is to say, the 
force which, accing for a second of time on a gramme of matter, 
generates a velocity of one centimetre per second. 

The unit of heat has hitherto been token variously as the 
heat required to raise a pound of water at the freering- 
point through 1’ Fahrenheit or Centigrade, or, a^aln, the heat 
necessary to raise a kilogramme of water i* Centigrade. The 
inconvenience of a unit so entirely arbitrary is sufficiently 
apparent to, justify the introduction of one based on the electio- 
magnetic system, vb., the heat generated in one second by the 
current of an Amp^ flowing through the resistance of an Ohm, 
In absolute measure its value U 10? C.G.S. units, and, assuming 
Joule's equivalent as 42,000,000, it is the bent necessary to raise 
0*238 gnuumea of water Centigrade, or, approximately, the ^ 
^Qth part Of ibh arbitrary unit of a pound of water raised 
Fi^tenheitand of kilogramme of water raked I ’ 

Centigrade. Such a heat unit, if found acceptable, m^t with 
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(jreat prouriety, I think, be called the Joule, after the man who augment the transformatiou of electrical Into heat ctiergr %t 
has done so much to develop the dynamioal theory of heat certain points of the circuit when the heat rays become visible, 

Professor Clausius urges the advantages of the statical system and we have the incandescence electric light. In efEocting a 
of measurement for simplicity, and shows that the numerical complete severance of the conductor for a short distance, aliter 
values of the two syfltems can readily be compared by the intro- the current has been established, a very great local resistance i« 
duction of a factor, which he proposes to coll the critical velocity ; ! occtwinned, giving rise to the electric arc, the highest develop- 
this, Weber has already shown to be nearly the same ah the ) ment of beat ever attained. Vibration is another form of lost 


velocity of light. It is not immediately evident how by the in- 
troduction of a simple multiple, signifying a velocity, the statical 
can be changed into dynamical values, and T am indebted to iny 
friend Sir William Thomson for an illustration which struck me 
as remarkably happy and convincing. Imagine a ball of con- 
ducting mailer so constituted that it can at pleasure be caused to 
shrink. Now let it first be eIcctriHed and left insulated with 
any quantity of electricity on it. After that, let it be connected 
with the earth by an excessively fine wire or a not perfectly dry 
silk fibre ; and let it shrink just so rapidly as to keep its poten- 
tial constant, till the whole char^^e is carried off. The velocity 
with which its surface approaches its centre is the electrostatic 
measure of the conducti i ? ])ower of the fibre. Thus we see 
how '*C'./i)ducting p jwer” is, in electrostatic theory, properly 
measured in term, of a velocity. Weber had shown how, iu 1 
electromagnetic theory, the rc^istan re, or the reciprocal of the 
conducting power of a conductor, is properly measured by a 
velocity. 7'he critical velocity, which measures the conducting 
power in electrostatic reckoning and the resistance in electro- I 
magnetic^ of one and the same conductor, measure^ the nu nber 
of electrostatic units in the electromagnetic unit of electric 
quantity. 

Without waiting for the a^setnhling of the Tnterf.afional Com- 
miitec charged with the final determination of the Ohm, one of 
its most d'-stinguished members, l^ord Rayleigh, has, with his 
collaboraieuvc, Mrs. Sidgwick, cont.nued his imputant investi- 
gation in this direction at the Cavendish Laboratory, ‘and has 
ktely placed lieforc tlie Royal Society a remit which vi^ll pro- 
bably not be surpassed in accuracy, His redeterminatioii,^brings 
Wm into close amord uilh Dr. Werner Siemens, their two 
values of the mcrairy unit being 0*95418 and 0*9536 of the 
B,A. unit respectively, or 1 niercury unit = 0*9413 X lo® C.G.S. 
uni H. 

Shortly after the publication of Lord Rayleigh ’ h recent re ults, 
Me^^r-?. Ghzebrook, Dwlds, and Sirgant, of Cambridge, c*»m- 
municated to the Royal Soci ety two determinations of the Ohm, 
by difierent uuithfKls ; ami it is saiisf ictory to find that their 
final value -i differ only in the fourth decimal, the figures I^eing, 
acc'>rdi[)g to 

Lord Rayleigh . . . z Ohm»0'9865z 

Messtf'. Glazebrook, etc. =0 *986439 ,, 

Profess ir E. Wiedemann, of Leipzig, has lately called atten- 
tion to the importance of havi ig the Ohm determined in the 
mO't accurate manner possible, and enumerates four distinct 
methods, all of which shou'id unqucKlionably be tried with a 
view of obtaining concordant results, because upon its accuracy 
will depend the whole future system of measurement of energy 
of whatever form. 

The word Energy was first used by Young in a scientific 
serge, and represents a conception of recent date, being the out- 
come of the labours of Carnot, Mayer, Joule, Grove, ClauduB, 
Clerk-Maxa^ell, Thomson, Stokes. Helmholtz, Maeqaorn- 
Rankine, and other labourers, who have accomplished for the 
science regarding the forces in Nature what we owe to Lavoi- 
sier, Dalton, Berzelius, Liebig, and others, as regards Cbemlstpr. 

In this short word Energy we find all the efforts in nature, in- 
cluding electricity, heat, light, chemical action, and dynamics, 
equally represented, forming, to use Dr, Tyndall’s apt expres- 
aion, ao many “ modes of motion.” It will readily be conceived 
that when we have estabtished a fixed numerical relation between 
thu.se different inodes of moti<m, we know beforehand what is 
ihe-atMQSt result we con possibly attain in converting one form 
of ooargy into another, and to what extenf our ap^ratus for 
conversion Ms short of realising it. Th^ differ- 
enoe between uUiumte theoretical effect and that actually obtained 
is oommooly called loss, but, considering that energy is inde- 
■stnnctibl^ iieptresents redly secondary effect which we obtain 
without desiring it. Thm friction in the working putts of a 
mac^ne represents u loss of mechanical effect, but is a gain of 
beat, and in like manner the loss sustained in transferrh^ deO- 
trioal energy from one point to another is accounted for iSy heat 
generated in the conductor. It sometimes suits our par{»s< to 


energy in mechanism, but who would call it a loss if it proceeded 
from the violin of a joachim or a Norman -Neruda ? 

Electricity is the form of energy best suited for traiismittiiig' 
an effect from one place to another ; the electric current passes 
through certain substances— the metals — with a velocity limited 
only by the retarding influence caused by electric charge of the 
surrounding dielectric, but approaching probably under favour- 
able conditions that of radiant heat and light, or 300,000 kilo- 
metres per second ; it refu'tes, however, to pass through oxidised 
substances, glass, gums, or through gabies except when in a 
highly rarefied con<lilion. Tt is eavy therefore to confine the 
electric current within biund'^, and to direct ii through narrow 
channel^ of extraordinary length. The conducting wire of an 
Atlantic cable is such a narrow channel ; it consist, of a copper 
wire, or strand of wires, 5 mm, in diameter, by nearly 5*000 
kilometres in length, confined electrically liy a coating of gutta- 
percha abtmt 4 mm. in tliickness. The electricity from a small 
galvanic battery passing info this channel prefer^ the long 
journey to America in the good conductor, and hack through 
the earth, to thj shorter journey across the 4 inm. in thickness 
of insulating material. By an improved ariungemcnt the alter- 
nating currents etnployerl to work long submarine cables do not 
actually complete the circuit, hut are merged in a cimdenstT at 
the rccrivirig st irion after having produced their extremely slight 
but certain effect ui>on the receiving instrument, the l>eautiful 
syt>h'>n recorder of Sir William 'rhorason. So perfect is the 
channel and >-0 precise the action of both the transmitting and 
receiving instruments employed, that two systems of electric 
signals may >>e passed .simultaneously I h rough the same cable in 
opposite directions, producing independent records at cither end. 
By the application of this dnplex mode of working to the Direct 
United States cible under the superintendence of Dr. Muirhead, 
its transmitting \mwer was increased from tvventy-fi ve to sixty words 
, a minute, being equivalent to about twelve turrents or primary 
’ impulses per second. In transmitting these impulse-currents 
simultaneous! y fn>m both ends of the line, it mtrt not be 
! imaginerl, however, that they pass each other in the manner of 
liquid waves belonging to separate systems ; such a supposition 
would involve momentum in the electric flow, and although the 
cfFrct produced is analogous to such an action, it rests Upon 
totally different grounds — namely, tliat of a local circuit at cacli 
terminus being called into action automatically whenever two 
similar currents are passed into the line siruuUancou^iy from Ixjth 
end.s. In extending this principle of action quadruplcx tele- 
graphy has been rendered possible, although not yet for lonj 
submarine lines. 

The minute currents here employed arc far surpassed as regards 
delicacy and frequency by those revealed to us by that marvel of 
the present day, the telephone. The electric currents caused 1 ^ 
the vibrations of a diaphragm acted upon by the human voice, 
naturally vary in frequency and intensity according to the number 
and degree of those vibrations, and each motor current in 
exciting the electro-magnet forming part of the receiving 
Instrument, deflects the iron diaphragm occupying the position 
of an armature to a greater or smaller extent according to if» 
strength. Savart fourid that the fundamental As springs from 
440 complete vibrations in a second, but what must be the fre- 
quency and modulations of the motor current and of magnetic 
variations necessary to convey to the ear through the medium of 
a vibrating armature, such a complex of human voices and of 
musical imtruments as constitutes an opera performanoer And 
yet such j^fomanoes cemid be distinctly heard and even enjow4 
as an artistic treat by applying to the ears a pair of the doim 
telej^oniC receivers at the Paris Electrical Exhibition whas fion-' 
nected with a pair of transmitting instruments in front of the 
footlights of the Grand Opera. In conMtktt with the 
I phone, and with its equally remarkable adjunct the micropKOiiia, 
the names of Kiess, Graham Bell, Edkoo, and Hughes* will 
I ever be remembered. 

I Considering the extreme delioa^ of the cmeetit# # 

I telephone, it is obvious that those aatned by Mtumun fson 
I neiphouring telegraphic line wires would motMf 
with the former, and mar the speech or iatber sounds prodMud 
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through their action. To avoid such interference the telephone 
vdres if i^uapended in the air require to be placed at some 
diftaaoe from tele^phic Une vires, and to be supported bjr 
sepmte po&ts. Another way of neuti^bing interference comiLsts 
in t<«istitig two separately insulated telephone wires together, so 
al to form a strand, and in using the two conductors as a 
metallic circuit to the exclusion of the earth ; the working 
current will, id that case, receive equal and opposite inductive 
influettoes, and will therefore remain unaflfect^ by them. On 
the other hand two insulated wires instead of one arc requir^ 
for working one set of instruments ; and a serious inerca?^ in 
the cost of installation is thus caused. To avoid this Mr. Jacob 
has lately suggested a plan of combining pairs of t^uch metallic 
circuits again into separate working i^airs, and these again with 
other working pair-, whereby the total number of telephones 
capable of being worked without interference is made to c(|aal 
the total number of single wires employed. The working of 
telephones and telegraph in metallic circuit has the further 
advantage that niuiual voltn induction between the outgoing and 
returning currents favours the transit, and neutralises on the 
other hand the retarding influence caused by charge in iinder- 
^ouud or subinarine conduclt^rs. These conditions are jiarticu- 
Urly favourable to underground line wires, which possess other 
important advantages fiver the still prevailing overgrfjund system, 
in that they arc unaffected by aimosphertc electricity, or by 
sno A*:,torms and heavy gales, w hich at nut very rare intervals of 
time pul us buck to prc-ielcgrapiiic days, when the letter-carrier 
was our swiftest messenger. 

'1 he underground system of telegraphs, first introduced into 
Germany by Werner Siemens in the years 1847-8, had to yield 
for a lime to the overground system owing to technical difficulties, 
but it has been again lesurted to within the last four years, and 
multiple land cables of solid construction now connect all the 
important towns of that country. The first cost of such a 
sy^tem is 110 doubt considciable (being about 38/. per kilometre 
of conductor us against 8/. ioj. the cost of land lines) ; but as 
the undcrgrfjund wires are exempt from frequent repairs and 
renewals, and as they insure continuity of service, lliey are 
decidedly the cheaper and better in the end. The expeticncc 
afforded by the early introduction of the underground system in 
Germany, w as not, however, without its hentficial resulu, as it 
brought to light the phenomena of latcrlll induction, and of faults 
in the in'-ulKling coating, matters which bad to be uiKier>tood 
before submarine telegraphy c^uld be attcmpte<i with any 
reasonable prospect of success, 

Kegarding the ti*ansmission of j3ower to a distance the electric 
current has naw^ entered the lists in competition with compressed 
air, the hydraulic accumulator, and the quick running rope os 
at Schaffhausen to utilise the jx>wer of the IGiine fall. The 
transfoonai ion of electrical into mechanical energy, can be 
accomplished with no further lo^s than ia due to such incidental 
causes as friction and the heating of wires ; these in a properly 
derived dynamo-electric machine do not exceed 10 per cent., 
as tmown by J>r, John Hopkinson, and, judging from recent 
ekperiments of my own, a 'till nearer approach to ultimate per- 
fection i« nltainable. Adhering, however, to Dr. Hopkinson’s 
determination for rafety^s ^ake, and assuming the same per- 
centage in reconverting the current into mechanical effect, a total 
loss of 19 per cent, results. To this loss must be added that 
through electrical resi tance in the connecting line wires, which 
depends upon their length and conductivity, and that due to 
heating by friction of the working jmrts of the machine. Taking 
these as being equal to the internal losses incurred in the double 
prodesA of conversion, there remains a useful effect of 100 — 
3d a 62 per cent,, attainable at a distance, which agrees wdth 
experimental results, although in actual practice it would not be 
san; nt present to expect more than 50 per cent, of ultimate 
useful effect, to allow for alt mechanical looses. 

Inui>ing compressed air or water for the transmission of power 
to loa< cannot be .tkken at Ws ton 50 per cent.* and as it 
depends upon fftiid resistance it increases with distance more 
fjnpidly f^au in the case of electricity. Taking to loss of effect 
iii ttU CMOS as SO per cent., c^ric transntoion presents the 
flidtothg« that on insulated wire does the work of a pipe capable 
Cif wHhstanding high internal pressure, which Uhfr must be more 
eoitly to put down and to maintain. A second metidlic con- 
dtttitor is rtqpxfed, however, to complele to electrical circuit, 
m to eonducttii^ power of to earth alone is foito unreliable 
owing to to effect* of polarka- 
Ito ; Imt as this second conductor need not be insulated, water 


or gM pipes, railway metafe or fencing wlie, may be called into 
requisition for the purpose. The small space occupied by the 
clectronnotor, its high working speed, and the absence of waste 
products, render it specially available for the general di^tribation 
of power to cranes and light machinery of every description. 
A loss of effect of 50 per cent, does not stand in the way of 
such applications, for it must be rememl)ered that a powerful 
central engine of best construction produces motive power with 
a coDsuminion of two pounds of coal per horse* power per hour, 
whereas small engines distributed over a district would consume 
not less than five ; we thus see that there is an advantage in 
favour of electric transmission as regards fuel, independently 
of the saving of labour and other collateral benefits. 

To agriculture, electric transmission of power seems well 
adapted for effecting the various operations of the farm and 
fields from one centre. Having xvorked such a system myself in 
combination with electric lighting and horticulture for upwards 
of two years, I can speak with confidence of its economy, and 
of the facility wdth which the work is accomjdi-hed in charge of 
untrained persons. 

As regards the effect of the electric light upon vegetation there 
is little to add to what was staled in my paper rend before Section 
A la-t year, and ordered to he printed with the Report, except 
that in ex|ierimenting U])on wheat, barley, oats, and other cereals 
sown in the 0|)en air, there w^as a marked difference between the 
growth of the plant ^ influenced and those uninfluenced by the 
electric light. This was not very apixirmt till t\»wards the end 
of February, when, w hh the first appearance of mild weather, 
the plants under the influence of an electric lamp of 4,000 
candle power placed about 5 metres above the surface, developed 
with extreme rapidity, so (hat by the end of May they stood 
4 feet high, with the ears in full bloom, when those not under 
its influence were under 2 feet in height, and showed no sign of 
the ear. 

In thc^cUtctric railway first constructed by Dr, Werner Siemens, 
at Berlin, in 1879, electric energy was transmitted to the moving 
carriage or train of carriages fhri>ugh the two rails upon which 
it moved, these being suiliciently insulated from each other by 
being pi -iced upon well creosot^ cross sleepers At the Pans 
Electrical Exhibition the current was conveyed through two 
separate conductors making sliding or rolling contact with the 
carriage, whereas in the electric railway now in course of 
constniclion in the north of Ireland (which when completed 
will have n length of twelve mile') a .separate conductor will be 
X>rovidcd by the side of the railway, and the return circuit 
completed through the rails themselves, w hich in that case need 
not be insulated ; s condary batteries will be used to store the 
surplus energy created m running dowmbill, to be restored in 
ascending steep inclines, and for jmssing roadway^ where the 
separate insulated conductor is not practicable. I'he electric 
railway posscsHCB great advantages over horse or stram-j.'wwer 
for towns, in tunnels, and in all cases w^here natural sources of 
energy, such as waterfalls are available ; but it would not lie 
rcasoi able to suppose that it will in its present condiiion com- 
pete with steam propulsion upon oi'dinary railways. The trans- 
mission of power by means of electric conductors possesses the 
further advantage over other means of transmission that, provided 
to resistance of the rails be not very great, the power commu- 
nicated to the locomotive reaches its maximum when the motion 
is at its minimum — that is, in commencing to work, or when 
encountering on exceptional resistance — whereas the utm< st 
economy is produced in the normal condition of working when 
the velocity of the power-absorbing nearly equals that of the 
current-prt^ucing machine. 

The deposition of metalH from their solutions is perhaps the 
oldest of all useful applications of the electric current, tmt it is 
only in very lecent times that the dynamo current has been 
practically applied to the refining of copper and other xnetaU, 
as now practised at Birmingham and elsewhere, and upon an 
exceptionally large scale at Ocker, in Germany. The dynamo 
machine there employed was exhibited at the Paris Electrical 
Exhibition by Dr, Werner Siemens, its peculiar feature being 
that the conductors upon to rotating armature consisted of solid 
bars of copper 3Q iiwn. square, in section, which wxre found 
only Just Sufficient to transmit the laige quantity of electrioiiy of 
low tensibn necessary for thb operation. One such machine 
consaming 4^horse power d^sits about 300 kilogrammes of 
copper per 24 hours $ to motive pow er at Ocker is derived 
from ft wftterfaU. 

Electric ehergy may also be employed for heating purpose^ 




tmt in this case it would obviously be impossible for it tn com- 
pete in point of economy with the direct combustion of fuel for 
the uttAinment of ordinary degrees of heat. Buni'Cn and St. 
Claire l>evtHe have taught us, however, that combustion be- 
comes extremely slu rgim when a temperature of i,8oo* C, has 
been reached, and for effects at temperatures exceeding that 
limit the electric furnace wiU probably hnd advantageous appli- 
cations. Its specific advantage consists in being apparently 
unlimited in the degree of heat attainable, thus opening out a 
new held of investigation to the chemist and metallurgi t. 
Tungsten has been melted in such a furnace, and 8 pounds of 
pUtitmm have been reduced from the cold to the liquid condition 
in 20 minute 

The laigest and most extensive application of electric energy 
at the present time is to lighting, but, considering how much of 
late has beea said and written for and against thi-* new ilhimi- 
nant, I shall here confine myself to a few general remarks. 
Joule has shown that if an electric current is passed through a 
conductor, the whole of tiie energy l:)st by the current is con- 
verted into liea^ ; or, if the resistance be localised, into radiant 
energy comprising heat, light, and actinic rays. Neither the low 
heat rays nor the ultra-violet of highest refrangibilify affect the 
retina, and may be regarded a- lost energy, the effective rays 
being those betueen the red and violet of tlie spec rum, vhich 
in their combination produce the effect of whi’e light, 

Kegording the pripontjnof luminous to non-luminous rays 
proceeding from an electric arc or incandescent wdre, we have a 
most valuable investigation by Dr, 'lyndall, recorded in his 
work on “Kadiant Heat.’' l>r. Tyndall shows that the lumi- 
nous rays from a platinum wire heated to its highest point of 
incandescence, which may be tahen at 1,700" C., formed ^\|tli 
part of the total radiant energy emitted, and part in the 
case of an arc light worked by a battery of 50 Grove’s element'. 
In order to apjdy ihe^e valuable data to the case of electric 
lighting by means of dynamo-currents, it is necessary in the first 
place to determine what is the puw'cr of 50 Grove's elements of 
the size used by Dr. Tyndall, expressed in the practical scale of 
uni's as mw- esiablbhed. Fro.n a few exj>eriments lately under- 
taken for myself, it would appear thit 50 such celU have an 
electro-motive force of 98 5 Volts, and an internal resistance of 
13*5 Oh as, giving a current of 7*3 Amji^nes when the cell-, are 
short-circuited. The resistance of a regulator ^uch as Dr. Tyn- 
dall used in his experiments may be token at 10 Ohms, the 


current producetl in the arc would be " ^ — = 4 Am- 

13 * 5 + 

pires (allowing one Ohm for the leads), and the ^lower con- 
sumed 10 X 4“ — 160 Watts; the light power of such an arc 
w'ould be about 150 candles and, comparing this with an 
arc of 3,308 candles produced by 1,162 Watts, we find that 

1^^)' ^ ^ ticne> the electric energy produ‘:c 

22 tinries the amount of light measured horizontally, ff there- 
fore, in Dr Tyndall’s arc ,Vth of the radiant energy emitted was 
visible as light, it follow, that in a powerful arc 013, 300 candles, 


J. or fully J, are luminous rays. In the case of the in- 

10 7 3 

candescence light (say a Swan light of 20 candle power) we find 
in practice that nine limes as much po ' er has to be expended as 
IB the case of the arc light ; hence A x i - -3*,^ part of the power 
U given out as luminous rays, as against i^th in Dr. Tyndair* 
incandescent platinum — a result siifficicntiy approximate con- 
sidering the wide difference of conditions under which the two 
are comparefl. 

These results are not only of obvious practical value, but they 
seem to establish a fixed relation between current, temperature, 
and light produced, which may serve as a means to determioe 
temperatures exceeding the melting point of platinum with 
greater accuracy than has hitherto been possible by acdnimetric 
methods in which the ihickne s of the luminous atmosphere must 
necea^arify exercise a disturbing influence. It is probably living 
to this circumstanct that the temperature of the electrm arc as 
M ell as that of the s >lar photosphere has frequently been greatfy 
over-estimated. ' 

The principal atigument in favour of the electric Hght is fur- 
nished by its immunity from products of combustion which not 
only heat the lighted apartments, but substitute carbon'cacid 
and deleterious sulphur compounds for the bxygen Upon which 
respiration depends ; the electric light is white of yellow, 

and thus enables us to see pictures, furniture, and fiowers as by 
daylight ; it supports growing plants in tead of poisoning the ai, 


and by its means we can carry on photography and many Cthar 
industries at night as Well as during tlm day. The ohjedion 
frequently urged agumst the electric Jight, that it depends upon 
the continuous moti:)n of steam or gas endnes, which are liable 
to accidental Sitoppoge, has been removed by the introduetlotl 
into practical use of the secondary battery ; thi^, altlMgh not 
embodying a new canception, has lateW been greatly improved 
in power and constancy by Plants, Faure, Volckmar, SettoUt 
and others, and pr jmibcs to accomplish for electricity what the 
gas-holder has done for the supply of ga'«, and the aocutxmlator 
fur hydraulic transmission of power. 

It can no longer be a matter of reasonable doubt, therefore, 
that electric lighting will lake its place a^ a public illuminant, 
and that even though it^ cost should be found greater than that 
of gas, it will be preferred for the lighting of di a wing-rooms and 
dining-rooms, theatres and concert -rooms, museums, churches, 
warehouses, ^how-rooms, printing establishments and fac'ories, 
and also the cabins and engine-room ^ of iiassen^er steamers. In 
the cheaper and more pow'crful form of the arc light, it has 
proved itself superior to any other illuminant for spreading arti- 
ficial daylight over the large areas of harbours, railway- stations, 
and the site, of public works. When placed within a holophote 
the electric lamp has already become a powerful auxiliary in 
effecting military operations both by sea and land. 

The electric light may be workei by natural sources of power 
such as waterfalls, the tidal wave, or the wind, and it is con- 
ceivable that these may l>e utilised at condderahle distances by 
meani of metallic conductors. Some five years ago 1 called 
attention to the vastnes; of those sources of energy, and the 
facility offered by electrical conduction in rendering them avail- 
able for lighiing and power supply, while Sir William Thomson 
made this important matter the subject of his admirsble address 
to hcction A last year at York, and dealt wirh it in an exhaustive 
manner. 

The advantages of the electric light and of the distribution of 
power by electricity have lately been recognised by the British 
Government, who have just passed a Bill through PorUament to 
facilitate the establishment of tkctrlcal conductors in towns, 
subject to certain regulating clauses to protect the interests of 
the public and of local authorities. Asuuming the cost of 
electric light to be practically the same os gas, the preference 
for one or other will fn each application be decided u^n 
grounds of relative convenience, blit 1 venture to think that 
g.is-lightin^ will hold us own ai the poor man's friend. 

Gas is an in.titution of the utmost value to the artisan ; it re- 
quires hardly any attention, is supplied upon regulated terms, 
and gives with what should be a cheerful light a gemal warmth, 
which often save^ the lighting of a fire. ITie time is moreover 
not far di'.tanb 1 venture to think, when both rich and poor Will 
largely resort to gas as the mo i convenient, the cleanest, and 
the cheapest of heating agents, and when raw coal will be seen 
only at the colliery or the gasworks. In all casen where the town 
to be supplied is within say thirty miles of the colliery, the gas- 
works may with advantage be planted at the moutb, or atiU 
better at the bottom of the pit, whereby all haulage of fud 
would be avoided, and the ga«, in its ascent from the D>ttom of 
the colliery, would acquire an onward pressure suflicleat probably 
to impel it to its destination. The possibility of transporting 
comba<itible gas through pipes for Mtch a di-tance.bas been 
proved at Pittsburg, where natural gas from the oil district is 
used in large quantities. 

The quasi monopoly so long enj lyei by gas companies has had 
the inevitable effect of checking progress. The gas being imp- 
plied by meter, it han been seemingly to the advantage of the 
companies t>> give merely the prescribed illuminating p^wer, md 
to db courage the invention of economical burners, in order that 
the consumption might reach a maximum. I'he ap,>licati>n of 
gas for heating purposes has not been encouraged, and in atUl 
made diflicuU in c msequence of the objectionable practice of 
reducing the pressure in the ihains during daytime to the lowest 
po^iblc point coDfUtent with prevention of atmospheric ia- 
draugfat. llie introduction of the electric light has coovfoced 
gas managers and directors that Mmh a policy is no longef En- 
able, but xtiMni give way to One of technical progress j new pro- 
cesses for cheapening the production and Inereastog the 
and illuminating power of gas are being fully discussed before 
the Gas Institute; and improved burners, rivalling the ele«^ 
light in brilliancy, greet our eyes as we pass along our prinel^ 
^loroughfares. 

Kegardingthe importance if the gas supply ai it exists. Mi 
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. we fin^ from tt Goverameut return tbat the capital in 

VeBted.iii gfwwofhs ia EngLand^ oiher thaa those cf local outhor- 
, ities« axnoanta to 30,000,000/. ; in these 4,aSif04& toai| of coal 
are converted annually, producing 43,000 mllUon cubic feet of 
ga»« and aixiut a,m,ooo tons of coke ; whereas the total 
amount of coal annually converted in the United Kir-gdom 
may be estimated at 9,000,000 tons, and the by-products there- 
from at 500,000 tons of tar, i, 000, 000 tons of ammonia liquor, 
and 4,000,000 tons of coke, according to the returns kindly 
furoiued me by the managers of many of the gasworks and cor- 
porations. To these may be added say 120,000 tons of sulphur, 
which up to the present time is a waste product 
Previous to the year 1856— that is to say, lefore Mr, W, H. 
Perkin had invented his practical process, based chiefly upon the 
theoretical invc^tigatious of Hoffman, regarding the coal-tar 
bafcs and the chemical constitution of indigo— the value of coal- 
tar in London w as scarcely a halfpenny a gallon, and in country 
places gas-makers a ere glad to give it away. U p to that time 
the coal-tar indu>try bad consisted chit fly in separating the tar 
by distillation into naphtha, creosote, oils, and pitch. A few* 
distillers, hoaever, made sn.all quantities of beiirene, which had 
been first shown — by Mansfielrt, in 1849— to exist in coal-tar 
naphtha mixed with toluene, cumene, &c. I'he discovery, in 
1856, of the mauve or aniline i)urple gave a great imtjctns to the 
coal-tar trade, inasmuch as it mcesMtated the separation of large 
quantities of benzene, or a mixture of benzene and toluene, from 
me nniihtha. The trade was further increased by the discovery 
of the magenta i.r roi^ aniline dye, which required the same pro- 
ducts fur its preparation. In the meantime, carbolic acid was 
gradually introduced into commerce, chiefly as a disinfectant, 
but also for the production of colouring matter. 

I'hc next most important development arose from the dis- 
covery by Graebe and Liebcrniann that alizarine, the colouring 
principle of the madder root, was allied to anthracene, a hydro- 
carbon existing in coal-tar. The production of ihU colouring 
matter from anthracene followed, and is now one of the most 
important operations connected with tar distilling. 'I’he success 
of the alisarine made in this manner has been so great that it has 
almost entirely jupenededthe use of madder, which U now culti- 
vated to only a comparatively small extent. The most important 
colouring matters recently introduced are the azo-scarlets. They 
have called into use the coal-tar hydrocarbons, xylene and 
cumene. Naphthalene is nUo used in their preparation . The e 
splendid dyes have replaced cochineal in many of its ai)i)lica- 
tionp, and have thus serhusly interfered with its use. The 
disoovery of artificial indigo by Professor Baeyer is of great 
interest. For the preparation of this colouring matter loJuenc 
U required. At pre ent artificial indigo does not compete 
seriously with the natural pi-oduct ; but should it evculunlly be 
prepared in quantity from toluene, a further ^tlmulus will be 
given to the coal-tar trade. 

The colour industry utilises even now practically a<l ihe ben- 
zene, a large proportion of the solvent napiha, oil the anthracene, 
and a purUon of the napthaline resulting frum the di^tillntion of 
coal-tar ; and the value of the colouring mat'er thui produced is 
estimated by Mr. Perkin at 3,350,000/. 

Tile demand for ammonia may be taken as unlimited, on 
account of its high agricultural value as a niai ure ; and, con- 
lid^ri^ the failing lupply of guauo and the growing neccsi-ity 
for stimulating the fertility of our soil, an increased productiun 
of ammonia may be redded os a matter of national in porta nee, 
for the supply of which we have to look almost exclusively to 
our gaaworka. The present production of 1,000,000 tons of 
liquor yields 95,000 tons of sulphate of ammonia ; which, taken 
At 20/. lor. a ton, represents an annual value of 1^947,000/. 

The total annual value of the gasworks by acts may I e 
eatima^ed as foU >ws s— 

Colouring matter jfj.SiOjOOo 

^ Sulphate of ammonia 1,947, coo 

Pitch lops) 365.000 

Czeosote (25,000,000 gallons) . . 208,000 

Crude carboMaactd(t, 000, ocogallom-). , 100^000 

Oas coke, 4,000,000 t *ns (after allowing 
2,000,^ tons copiumptioa in working the 
retorts) at * . . . . 2,400,000 

t^ing the coal pad, 9,oc0,coolons, at 
Itibflpws that the by*|uroduets excOed In value the boel used by 
nearly 3,000^000/, 


In using riw coal for healing 1 urposes thete valuable firoducts 
are not only absolutely lott to us, but in their stead we are 
faveured with those semi-goseous by-products in the atmoe^here 
too well known to the denizens of London and other large towns 
as smoke. Professor Roberts has calculated that the soot In the 
pall hanging over London on a winter’s day amounts to 
ton^, and that the carbonic oxide, a poi-onous compemnd, reeult- 
ii>g from the imperfect combustion of coal, may bs taken as at 
least five times that amount. Mr. Aitken has ^oun, moreover, 
in an interesting paper communicated to the Royal Society of 
P^din burgh, last year, that the fit e dust resulting from the imper* 
feet combustion u( coal U mainly instrumental in the formation 
of fog ; each particle of solid matter attracting to itself aqueous 
vapour, these globules of fog ore rendered particularly tenacious 
and disagreeable by the presence of tar vapour, another result of 
imperfect combustion of raw fuel, which might be turned to 
muc‘h better account at the dye-works. The hurtful influence of 
smoke upt n public health, the great personal discomfort to 
which it gives rise, and the vast expense it indirectly causes 
through the destruction of our monuments, picture^', furniture, 
and appartl, are now being recognised, as is evinced by the 
success of recent Smoke Abatement Exhibitions. The mo^t 
eflcctual remedy would result from a general recognition of the 
fact that wherever smoke is pre duced, fuel is being consumed 
wastcfully, and that all our calorific effect^ from the largest 
doi^n to the domestic fire, can be realised as completely 
and more economically, without allowing any of the fuel 
employed to reach the atmosphere un burnt. This me st desirable 
result may be efliecled by tbc use of gas for all beating puq oses 
with or \Mthout the addition of coke or anthracite. 

The cheapest foi m of gas is that obtained through the entire 
distillation of fuel in such gas producers as are now largely used 
in w'orking the furnaces of glass, iron, and >teel works; but gas 
of this description would not be available for the supply of 
towns owing to its bulk, about two- thirds of its volume Ixing 
nitrogen. The ti&e of water-gas, resulting from the decomposi- 
tion of steam in passing threugh a hot chamber filled with coke, 
has been suggested, but this gas also is object ionablc, because it 
contains, besides h)drogen, the poisonous and inodorcua gas 
carbonic oxide, the introduction of wluch into dwelling-houses 
could not be effected without considerable danger. A more 
h.itisfaclory n.ode of supplying healing 8Cj)arately from il'umi- 
nating gas would consist in connecting the retoit at di^erent 
ptrioos of the distillation with two separate systems of mains for 
the delivery of the respective gases. Experiments made some 
}ears ago by Mr. Kllisen of the Paiis gasworks have ^hown that 
the gases rich in carbors sucli as olefiant and acetylene, are 
developed chiefly during an interval of time, beginning half an 
hour after the commencement and terminating at half the whole 
^riod of dUiillation, whilst during the remainder of the time, 
marsh gas and hydrogen are chiefly developed, which, while 
possessing little illuminating pow er are most advantageous for 
healing purposes, By resorting to improved means of heating 
the retorts w iih ga*eous fuel, such os have been in u?e. at the 
Paris gasworks fur a considersble number of years, the length of 
time for effecting each distillation may be shortened from six 
hours, the usu 1 j eriod iu foimer years, to four, or even tlirte 
hours, as now praitiaed at Glasgow and elECwhere. By this 
means a given number of retorts can be made to produce, in 
addition to the former quantity of illuminating gas of superior 
quality, a similar quantity of beaii^ gas, re suiting in a 
oimimshed coit of production and on iiicrea.^cd tu^ply of the 
valuable by-products previomly referred to. The quantity of 
both ammonia and heating gas may be further Increa ed by the 
^mlple expedient of passing a streamlet of steam through the 
heated retoit:* towards the end of each operation, wherry the 
ammonia and hydrr carbons still occluded in the heated coke will 
be evolved, and the volume of hcatii g gas produced 1 e augmented 
by the products of decomposition ol the steam itself, ft has 
been ^hownthatgM nay be med advantageously for domei tic 
lurpo£eK with ^judicious management even under present con- 
diiton^’, and it is easy to conceive that its com umpiion for beatii.g 
would soon ii create, perhaps tenfold, if supplied separately at 
say u. a thqosand cubic feet. At this pneegas would be not 
otdv the cleans t and mo t convenient, but also the cheape^tfrnn 
ofjuel, and the etu^nnotss increase of comumption, the superior 
quality of illpininAting gas obtained by selection, and :|ihtt 
proportionate increase of ^ -pr ducts, would amply comfenaate 
thq gas company or corporation for the comparatively low price 
of the lieerioggaa. 
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Th« greater efficiency of ^ as rt fad reautto chiefly from the 
drcnmstance that a pound of gas yields ia comhaation a2|O00 
heat anita, or exactly double the heat produced in the combustion 
of a pound of ordinary coal. This extra heating power is due 
partlr to the freedom of the gas from earthy comtituents« but 
chiefly to the heat imparted to it in effecting its distillation. 
Recent experiments with gaS'burners have shown that in this 
direction dso there is much room for improvement. 

like amount of light given out by a ^s flame depends upon 
the temperature to which the particles of solid carbon in the 
flame are raised^ and Dr. Tyndall has shpwn that of the radiant 
energy set up in such a flame^ only the part is luminous ; the 
hot products of combustion carry off at least four times as much 
eneiOT as is radiaterl^ so that not more than one hundredth mrt 
of the heat evolved in combustion is converted into light. This 
proportion could be improved, however, by increasing the tern* 
perature of combustion, which may be effected either by intensi- 
fied air currents or by regenerative action. Supposing that the 
heUt of the products of combustion could be communi- 
cated to metallic surfaces, and be transferred by conduction 
or otherwise to the atmospheric air supporting combustion in the 
flame, we should be able to increase the temperature accumu- 
latively to any point within the limit of dissociation ; this limit 
may be fixed at about 2,300^* C., and cannot be very much below 
that of the electric arc. At such a temperature the pi'oportion 
of luminous rays to the total heat produced in combustion would 
be more than doubled, and the brilliancy of the light would at 
the same time be greatly increased. Thus improved, gas-lighiing 
may continue its rivalry with electric lighting both as regards 
economy and brilliancy, and such rivalry must necessarily result 
in great public advantage. 

In the domestic grate radiatrt energy of inferior intensity is 
required, and 1 for one do not agree with those who would like 
to see the open fireplace of this country, superseded by the con- 
tinental stove. The advantage'. usuaUy claimed for the oi>en 
fireplace are, that it is cheerful, **pokable/’ and conducive to 
ventilation, but to the.^,e may be added another of even greater 
importance, viz., that the radiant beat which it emits passes 
through the transparent air without warming it, and imparts heat 
only to the solid walls, floor, and furniture of the room, which 
are thU’i constituted the heating surfaces of the comparatively 
cool air of the apartments in contact with them. In the case of 
stoves the heated air of the room causes deposit of moisture upon 
the walls in heating them, and gives rise to mildew and germs 
injurious to health. It is, I think, owing to this circumstance 
tmit upon entering au apartment one can immediately perceive 
whether or not it is healed by?an open fireplace ; nor is the un- 
pleasant sensation due to stove-heating completely removed by 
mechanical ventilation ; there 1'=, moreover, no good reason why 
an open fireplace should not be made as tconojiical and smoke- 
ICKS as a stove or hot-water apparatus. 

In the production of mechanical effect from heat, gaseous fuel 
also presents most striking advantages, as will appear from the 
following consideration. When we have to deal with the ques- 
tion of converting mechanical into electrical effect, or vice virsd, 
by means of the dynamo -electrical machine, we have only to 
consider what are the equivalent valuer of the two forms of 
energy, and uhat precautions are necessary to avoid losses by 
1^4^ electrical resistance of conductors and by friction. The 
tmhsfonnation of mechanical effect into heat involves no losses 
except those resulting from imperfect installation, and these may 
be so completely avoided that Dr. Joule was able by this method 
to determine the equivalent values of the two forms of eneigy, 
Bnt in attempting the inverse operation of effecting the conver- 
sion of heat into mechanical energy, we find ourrielves con- 
by the second la^ of thermo-dynamics, v^hich savs that 
whenever a given amount of heat is converted into mechanical 
/effect, another but variable amount descends from a higher to a 
lowjer potential, and is thus rendered unavailalde. 

In the condenHiog steam engine this waste heat comprises that 
ComumhicatecI to the condensing water, whilst the useful heat, or 
fhat converted into mechanical effect, depends upon the differ- 
ence of temperature between the boiler and condenser. The 
b ikr pressiire is limited, however, by considerations of safi^y 
and convenience of construction, and the range of working tern- 
pemtore tarcly exceeds tao* C. except in the engines constructed 
by Mr. P^khis, in which a tai^ of 160'' C., or an expansive 
action eommencihg at 14 atmospheres, has been adopted mUtk 
considerable promW of inccess, as appears from an able report 
on this engine by Sir Frederick Bramwell. To obtain more 


advantageous primary conditions we have to turn to 

or gas engine, because ia them thOv inefficient of eftthmey 

expresikOd hyX^ may be greatly incremd. This vahewodHi 

reach a maximum if the initial absohile temperature T conhi be 
raised to that of combustlori, end t* roduoed to atmosfdMrle 
temperature, and these maidmum limits can be vtmdn move 
nearly approached in the gas engine worked by a combuetifak 
mixture of air and hydro-carbons than in the steam engioe. 

Assuming, then, in an explosive gas-engine a temperature 
1,500^ C. at a pressure of 4 atmospWes, we should, in aooued^ 
ance with the second law of thermo-dynamics, find a tempermture 
after expansion to atmospheric pressure of 600* C., and therefore 
a working range of 1500° - 600** ■* and a thooeetiiieal 

900 

efficiency “ about one-half, contrasting very favour* 

ably with that of a good expansive condensing steam -ei^ne, 
in which the range is i5o-3o«i2oP C,, and the efficiency 

— ?. A good expansive steam-engiae U tberefoto 

150 + 274 7 

capable of yielding as mechanical work fthpartof the beat com- 
municated to the boiler, which does not include the beat lost by 
imperfect combustion, and that carried away in the ebimu^. 
Adding to these, the losses by friction and radiation in the engine, 
we find that the best steam-engine yet constructed does not yield 
in mechanical effect more than fth part of the heat energy 
residing in the fuel consumed. In the gas-engine we have also 
to make reductions from the theoretical efficiency, on account of 
the rather serious losii of heat by absorption into the w'Orking 
cylinder, which has to be cooled arttfidally in order to keep its 
temperature down to a point at which lubrication is posstbly ; 
this, together with fTictioual loss, cannot be taken at less tun 
one-half, and reduces the factor of efficiency of the eogiiie 
to Jth. 

ft follows from these considerations that the gas or caloric 
engine combmes the conditions moct favourable to the attainment 
of maximum results, and it may reasonably )>e supposed that the 
difficulties still in the way of their application on a large scale 
will gradually be removed. Before many years have elapsed We 
may find in our factories and on board our ships engines with a 
fuel consumption not exceeding one pound of coal per effective 
horse power per hour, in which the gas producer takes the place 
of the son^ewhat complex and dangerous steam boiler. The 
advent of such an engine and of the dynamo-machine must mark 
a new era of material progress at least equal to that produced by 
the introduction of steam power in the early part of our century. 
Let us comider what w^ould be the probable effect of such an 
engine upon that most important interest of this country^ the 
merchant navy. 

According to returns kindly fnmished by the Board of Trade 
and Lloyds^ Kegisier of Shippinff the total value of the merchatit 
shipping of the United Kingdom may be estimated at 
120,000,000/., of which 90,000,00a/. reprcBcnU steamer having 
a net tonnage of 3,003,988 tons ; and 36,000,600/. sailing 
vessels, of 3,688,005 tons. The safety id this vast amount Of - 
shipping, carrying about five-sevenths of our total imports and 
exports, or 500,000,000/. of goods in the year, and of the more ^ 
precious lives c mnected with it, is a question of paramount Im- 
portance. It involves considerations of the mo.>t varied kind: 
comprising the construction of the ve^rsel itself, and the mateiddi 
employed in building it ; its flimitnrc of engine?*, pump^ 
tackle, compass, sexunt, and sounding apparatus, the prepafft^ 
tion of reliable charts fur the guidance of tne navigator, iMia tljlff 
construction of harbours of refuge, lighthouses, l^aConSi 
and buoys, for channel navigation. Vet iiotwJtbstandiX^ ^ 
combined efforts of science, inventive skill, and pcactim 
perience— 4be accumulation of centuries— we are stankdu^ 
sutements to the effect that during last year as maiw as 
British owned ships were lost, of vrhich tolly Wdf# 

wrecked upon our shores, representtog a total vahie of 
10^000,000/. Of these ships 870 were sailing and 

steamers, the loss of the latter being in a founh of the 
triburable to coUi.sion. The number of sailing vessels 
in these returns teing 19,325, and of Steanuhrs 5,405, ft 
that the steamer is the safe veiHsel, in the propOwion of 
3-46 ; but toe steimet- makes on an average th^ Ibr 4»lis 
of toe sailing f*hip taken ov^r the mr, wtoqh ' 

relative risk of toe steamer as compared with the Sfdtlngslilra^^ 
Voyage to the proportion of 13*^9^3^46. 
tog, this factor of safety to favour ofsteai&'ito^fdi^ Mto h ' 
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coanicrMftnoed liy tlw mMttitt pf ateaiMlip, wfau^ 

carrying ton the po- 
iMipn oj^ 3 : I, redtipiig of iAmm ahip* 

gllltt as 13^29 to iO'jflit or ip ,^Ad upraberx as 4 : 3. In 
•IsnPliig this result by the charges d prvmittm for inanraoce, the 
vaHabie ^roumstances of riktMteei ntature of cargos season and 
Village have to be taVen ioto acepunt j but jud^ng from in- 
Amatioa reoeived froia shtpovrikers and m^erwriters of 
tkndoubted authority, 1 And tliar^ relaiive insurance paid for 
the two classes of vessel represetit« an average of 30 per cent, in 
favour of steam shipping, agrpipg very closely with the above 
deductions derived from statistical information. 

^ In considering the question how the advantages thus establiKhed 
hs favour of steam-ahipping could l>e further improved, attention 
should be called in the first place to the material employed in 
their construction. A new material was iulroduced for-tbjs pur- 
jpDse by the Admiralty in 187&— 78, when they constructed at 
Pembroke dockyard toe two steam corvettes, the /rts and Mrr- 
rurv, of mild steel. The peculiar qualities of this material are 
such as to have enabled shipbuildei*s to save 20 per cent, in the 
weight of the shi]i’s halt, and to increase to that extent its carrying 
capacity. It combines with a strength 30 i>er cent, superior to 
that of iron such extreme toughness, that in tbe case of collision 
the side of the vessel ha^ been found to yield or bulge several 
feet without showing any sign of rupture, a quality affecting the 
question of sea risk very favourably. When to the use of this 
material there are added the advantages derived fr tm a double 
bottom, and from the division of the ship’s hold by means of 
Imlk heads of solid consti-uction, it is difficult to conceive how 
such a vessel could {leri-h by collidoii either with another vessel 
or with a sunken rock. The spaces between the two bottoms 
are not lo^t, because they form convenient chambers for water 
hailft6t,'but powerful pumps should in all casci be] added to 
nuet emergencies. 

The following statement of the number and tonnage of vessels 
building and preparing to be built in the United Kingdom on the 
oDth of June last, which has been kindly furniSicd me l>y 
Lloyd’s, is of interest as sliowing that wooden ships are fast 
becoming obsolete, and that even iron is beginning to yield its 
) lace, both as regards steamers and mailing ships, to the new 
material mild steel ; it also shows that by far the greater numlter 
of vessels now building are ships of large dimensions propelled 
engine ]k»w er 1 — 
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If to the improvements already achieved could be added an 
ea/iiie of half the w'eight of the |>rcR€nt steam engine and 
botlers, and working with only half the present expenditure of 
fuel, a further addliion of 30 per cent, could be made to the 
of an Atlantic propeller vessel— no longer to be called a 
secumer-^nd the balance of advantages in favour of ^uch 
vu«iwU would bo fufficient to restrict the use of sailing craft 
chiefly to the regattas of this and neighbouring ports. 

The admirable work on the ** BritMi Navy," lately published 
by tlir Thomas Bra^sey, the Civil Chief Lord of the Adtoiralty, 
that the naval departme. t of this country is fully alive to 
aH Improvements bavin,; regard to the safety as well as to the 
fighil'ig qualhles of Her Majesty’s ships of war, and recent 
eifuMienee goes far to prove (bat altl^gh high speed and 
Wi^sHettyring quaheies are of the utmost value, the armour plate 
eehidi appearad to, be fast smking in publie favour is not without 

Ha valae In aotuaLifratfare. 

The progressive vice s perceptible in the construction of the 
jinvy are furl^er eehlenoedl in a remarkable degree in the hydro- 
iniibieaepiM^ Captahi Sir Fred^ck Evans, the hydro- 
|ea{)iher, and Vine'trea^ent; of the BiiUab Aaaociatlon, gave 
ea«t VerkiJa t :year a vtecj intereetinB aooount of Ae progress 
made intlyU department, wideh, wbift dealing ehiefly with the 
of ehfirtt the depth of water, the direction 

^ /^rreotsj and rise of tWe* hear oor ahores, oo‘n- 

taii^ aiao vidttablh atathtlohl informathm MMing the more 
0# the ecoMona jrf 3w ««a* its 

earWM det*h< Hi Ibim iMwl a$ aUb 
t kt 4 tbi hatme of phovaiUttgf wtim, “ 
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and the Agassiz father and son, whilst in this eoantry the per- 
siatent lai^urs of Dr. WUliom Carpenter dcseiwe the hhfhcac 
contideratioQ. 

Our knowledge of tidal aeUon has received a nsnat pewa afid 
impulse through the inventseii of a aelf'-racordiMW gnote and 
tide-predicter, which will tomiheenbjeet of one of uieditOTlfses 
to be deliver^ at our p^e^eat meeting by its principdl origiaaitorf 
Sir William Thomson ; when I hope he will funiM us iui 
explanation of some ext^oordmary irregiriarities in tidal rawieds, 
ol^ved some year<i ago Sir John Coodc at Fec^aad, and 
due apparently to atmo^pheric ioAuence. 

The application of iron oud steel in naval oouatruorioo randeepd 
the u e of the compass for some time illusory, tiut in S839 Sir 
George Airy sh jweil h iw the errerrs of the compaa doe to ^e 
infiuence experienced fr^^n the iron of the ship, may beperiMotly 
o>rrected by magnets and i^ofc iron placed iu the neq^bourhood 
of the binnacle, but the gr^at size i f the heedles in me ordinary 
compaa«^es rendered the correction of the quadrantal errors 
practically unattainable. In 1S76 >tr William Thoms '>n invented 
a compass with much small r needles than those previoniJy osed, 
which allows Sir George Airy's principles to apfdied tom* 
plcteiy. With this compass ct»rrecUurs can arranged so that 
the needle shall poirti accurately in all dhroc^ioikK, and these 
correctors can be ad ju ted at sra from lime to time, so as to 
eJimina e any error which may arbtc through diaage in the 
ship’s magnetism or in the inagiieti.<im iuductxl by the earth 
through change of the ship’s po^ition. By giving the co 
card a I >ng period of free o cilUuon great steadiness is ob 
when the ship is tolling. 

Sir William Thom on has also enriched the art of navigation 
by the invention of two s iunding machines ; tlie one being 
deviled for ascertaining great depths vety accurately s 1 leas than 
onC'quarter the time formerly necehsory, and the other for taking 
depths up to 11 > fathoms without hlopping the ship in its 
onward course, in Ijoih these iDStruniems «teei pianoforte wixe 
is used instead of the hcm})t!n and silken l.iieb fornferly employed ; 
in the latter machine the record of depth is obtained not by the 
quantity of wire run over its counter and brake w heel, but 
through the indications produced upon a simpk jiressure gauge 
Consisting of an inverted t^la s tube, whose iatemsl suri^e 
covered beforehand uiih a prcf^aratiou of chromafe of silver 
rendered colourless by the sea- water up to the height to which 
it penetrates. 1 he value of this instromciit f*^ guiding the 
navigator within wlmt he calls soundings" can hardly be 
exaggerated ; with the s •umJing machine and a good chart he 
can generally make out his p sit ion correctly by a sucoes-ion of 
three or four casts in a given direction at given mtervah«, and 
thus in fog>5»y weather is made independent of astronomical 
observation.- and of the .''ight of lijibihouses or the shore. By 
the proper use of this apparatus, such accidents as hapfwned to 
tliemail steamer Most/ not a fiw tidght ago would not be possible. 
As regards the value of the deep->^ea instrument I can speak 
from personal experience, as on one occasion it eual;ded those in 
charge of the Cable s.s. P'arttdry to find the end of an Atlantic 
Cable, which hud parted in a ^le of wind, with no other 
indication of the locality than a single coundiofr, giving a depth 
of 950 fathauis. To reerwer the cable a number of soMudlligs 
in the supposed neigh bourh md of the broken end were takeu, 
the 9$o fathom contour line was then traced upon a clArt, and 
the vessel thereupon trailed Hs grapviel two rntJea to tbecastward 
of ihii line, when it soon eng^iged the coble 30 miles away hata 
the point, where dead reckoning had placed the raptured end, 

Wbetbar or not U will ever be practicable to dcCenulne 
oceanic depth't u*itbout a sounding line, means of an instm- 
ttient ba^ Upon gravimetric diiTenmceo, niraains to he mm* 
Hitherto the indicatiotia obtained such an inetnimeat have 
b^n encouraging, but iU delicacy hxs been such as to unfit it Inr 
ordbary u^e c n board a ^>hip when rolling. 

The time allowed me for addressing you on this occasieii is 
wholly irsoffident to do ja> 4 \ce to the great eDgmeering works 
of the present day, and ‘ I must therefore Hmit royseil to making 
a short allusion tea few^only of the more remarkaiUe enterpriaes^ 

The great snoceitSt ImIu technically and eommerctally, of the 
Suez Cana], Jbw affto^ted U* dt Le^ps to undertake a aimilar 
work of ptbportions, namely, the pbecing of 

the Isthumi of Faohma ui 4 up oanal, 40 milm 50 yards 
wideon the suflac% and 90 yat^sat the bottom, u^adaid 
lev^ fiwm mk to Oea^ the estimated cost of tbk wKWfc is 
ac^Odo,caicd,« a}id.^^^ Ihaa ^Issum having heea cuhoedEbed, 
It or ehmatiG oififioulties will atop 



''3.0' 

M. de Lessen* in Ks speedy sceomjilishnient. Through it, herdly have necomplkhed tMr taih wUhont havtag weewto 
China, japan, and the whole of the Paeific Ocean will be th^f material of eoitatnietipn, nor need the atcdtMl 

brou^t to half their present distance, as meastlred by the length be of the extra mild quality partM»idy appficable, fdr iM«t 

of voyayr, and an impulse to navigation and to progress will to withstand collision^ for, when such extreme 

thus be given which it will be difficult to over- estimate. nc&s is not requited, steel of very homogeneotts quality oaa >« 

Side hy side with this gigantic work, Captain Eads, the produced, l>cariiig a tensile strain doable that of iron. _ 
successful improver of the Mississippi navigation, intends to The tensile strength of t-teei, as is well known, is the reslw.of 
erect his ship-railway, to take the largest vessels fully laden an admixture of carbon with the iron, varying between 
and equipped, from rea to sea, over a gigantic railway across and 2 per cent., and the nature of this oombination of cani« 
the Isthmus of Tehuantepec, a distance of ninety-five miles, with iron is a ms ttcr of great interest both from a theoretical mUd 
Mr. baruaby, the chief constructor of the navy, and Mr. John practical point of view. It could not lie a chemical compoiitid 
Fowler have expressed n favourable opinion regarding this which would neces iUt« a definite proportion, nor oouW a IMTO 
enterprise, and it is to be hoped that lx>th the canal and the dissolution of the one in the other exercise tuch rvmarkalilil 
fhip-railway will be accomplibhed, as it ma> be safely antki- influence upon the strength and hardness of the resulting mtM* 
pated that the traffic will be amply sufficient to support both A recent invesrigetiou by Mr. Abel has thrown consideeaMu 
Ui^e undertakings. upon this question. A definite carbide of iron is fona^ 

Whether or not M. de I.csseps will be successful also in it appears soluble at high temperatures in iron, hut separator 
carrying into effict tbe third great enterprise with which his upon cooling the steel gradually, and influencing only to a «o^ 
n me has been proujineiitly connected, the flooding of the Tunis- rate degree the physical properties of the metal as a whole, in 
Algerian ChuUs, tlwrcby re-cstubU bing the Lake 'rriionis of cooling rapidly there is no time for the ca bide to separate from 
ihc ancients, with its vertlure cUd shores, is a question which the iron, and the metal is thus rendered ]>oth hard and britlAe, 
could only be decided upon the evider.ee of accurate surveys. Cooling the metal gradually under the influence of ^reat com- 
bat tlie beneficial influence of a large sheet of water within ihe presbive force, appears to have a similar effect to rapid cooUog 
African desert could hardly be matter of doubt. preventing the .reparation of the carbide from the metal, with 

- It iswUhafeeUng not unmixed with regret that I have to this difference, that the effect is more equal throughout the 
record the completion of a new Eddystone Lighthouse in sub- and that more uniform temper is likely to result, 
stitutiin for the chef-d'auvre of engineering erected by John When the IJritish Association met at Southampton on n 
Smeaton more than 100 year-i ago. The condemnation of that former Qcca^ion, Schbnbein announced to the world his dU* 
structure was noi, however, the consequence of any fault of co very of gun-cotton. This discovery has l«l the way ta many 
construction, but was caused by inroads of the sea upon the rock valuable researches on explosives generally, in which Mr.^Abel 
supporting it. The new lightlnmse, de>igned and executed by has taken a leading part. Recent investigations by him, in con- 
Mn, now Sir James Douglas, engineer of Trinity House, has nection with Captain Noble, upon the explosive action pf nn- 
been erected in the incretlibly *.hcrt time of l&s than two years, cotton and gunpowder confined in a sUong chamber, whidi have 
and bids fair to be worthy its famed predecessor. Itk height not yet been published, deserve particular attention. They 
above high water is 130 feet, as compared with 72 feet, the show that while by ihe method of investigation pursued about 
height of Telford’s s'ructure, which gives its powerful light a twenty years ago by Karolye (of explwling gunpowder in vwry 
considerably increased range. The system originally suggested ^voaH charges m shells confined within a large shell paitutUy 
by Sir William 'Ihomsou some years ago, of distinguishing one exhausted of air), the composition of the gaseous produotfl tfui 
light from another by flashes following at varied intervals, has found to )je complicated and liable to variai ion, the dicniicalisietu* 
Ijecn adopted by the Elder Brethren m this as in other recent morphosis which gun-cotton sustains when exploded under. cMfcdir 
lighU in the modified form introiluccd by Dr. John Hopkinson, th ns such as obtain in its practical application, is simple and vftry 
in wh'ch the principle is applied to revolving lights, so as to uniform. Among other interastiug puinta noticed in this direotioa 
obtain a greater amount of light in the fla'-h. wa- the fact that, as in the case of gunpowder, the proportion of cir- 

lEe ee logical difficuhtes which for sometime threatened the bonic acid increases, while that of carbonic oxide diminishes wdth 
accojiplihhment of the St. Gothard Tunnel, have been happily the density of the charge. The explosion of gun-cotton, whethflr 
overcome, and this second and most important sub^Aipine of wool or loosely spun thread, pr in the packed 

thoroughfare now connects the Italian railway system with that compressed form devised by Abel, furnished practically the SMM 
of Switzerland and the south of Germany, whereby Genoa will re-iiUs if fired undei prci^urc, that is, under strong confinement 
be constituted the shipping port for those part-, —ilic cnnditions being favourable to the full development of its 

Whether we shall be able to connect the English with the explosive force ; imt some marked differences in the compositioA 
French rad ay system by means of a tunnel below the English of the pro<lucU of metamorphosis were observed when gim- 
Channel a question that appears dependent at this moment cotton was fired by detonation. With regard to the temoA 
rather upon military and political than technical and financial exerted by the products of explosion, some interefcting poi^ 
considerations. The occurrence of a stratum of impervious grey were observed, which introduce very oonaiderable dilficalljea 
chalk, at a convenient depth below the bed of the Channel, Into the investtgatioh of the action of fired gun-c^tton. 
minimises the engineering difficulties in the way, and must vhtreas no marked differences are ob erved in the tenim 
influence the financial question involved. The protest lately developed by small charges and by very much larger charges of 
raised against its accomplishment can hardly be looked upon as gunpowder having the same density (i.e,, occupying the same 
a public verdict, but seems to be the result of a natural desire to volume relatively to the entire space in which they arc exploded) 
pause pending the Institution of careful inquiries. These in- the reverse is the case with respect to gon-cottom Under 
quiries have been made by a Royal Scientific Commission, and i^imUar conditions in regard, to deni^ity of CMrge, 100 gramii^ 
will be referred for further consideration to a mixed Parliamen- of gun-cotton gave a measured tension of about ao tons on 
ury Committee, upon whose Report it must depend whether the square inch, 1,500 grammes gave a tension oi about 99 tons ^ 
natural spirit of commercial enterprise has to yield in this several very concoraatit observations), while a charge of a *5 Wiw 
instance to pollfical and miliiary considerations. Whether the gave a prwRiire of about 45 tons, this being the maximuxunM* 
Channel Tunnel is constructed or not, the plan proposed some sured tension obtained with a choige of gunpowder of five doses 
years ago by Mr, John Fowler of connecting England and the density of the above. 

France by means of a ferry boat capable of taking railway trains The extreme violence of the explosion of gun cotton as coos- 
would be a desideratum justified by the ever-increasing inter- pared with gunpowder when fired in a closed space was a 
communication between this and Couiinental countries. feature attended with focmidable difficulties. lu 

. The public inconvenience arUing through the obstruction to way the charge was arranged in the firing cylinder, if 
traffic by a sheet of water is well llTastrnted by the circumstance access to the enclosed crusher gauge, the preastties 
that both the estuaries of tbe Severn and of tht Mersey are being corded by the latter were always much greater thhq wl^ 
undermined in order to connect the railway systems on the two means were taken to prevent the wave pf matter cuddeh|y#ld^ 
rides, and that the Frith of Forth is about to beapaomed by a in motion from acting directly upon the gauge. The ajrimeiiial 
bridge exceeding in grandeur anything as yet attempted by the w wavc-presjures recorded at the same thne that A* gaflWpl 
engineer, Tbe roadway of this bridge will stand Jtjo feet above tenrion In thecyliuder wan measure^ amaunied in tj»« 
high-water mark, and its iwo principal spans will measore a to 42‘J,tons, when the genertfl .tension was reeordidt:i^ 

third of a statute , mile each* itosrs. Fowler and 3 aker, the ^ ; nud in another when thp piMure iras ^ 

, engioeers to whom this great work has been entrusted, could h>ti’> the wave-pressure recorded wai 44,100^. Mea^uAmdiP 


df exploklon of gQKi*c<»ttOTt showed it to be 

dodolO thftt of the daEpkMl^Jtt of ^npowder. One of the 
iMm oUehred to be produced by thn sudden enormous dc- 


fir^t succeeded in obuining the phenomenn by meam of a 
galvamc battery of ^ooo Leclanch^ celU. Dr. De Ia Kue, in 
conjunction with his friend Dr< Hugo MUller* has gone far 


vith his friend Dr« Hugo MUller» has gone far 
redecesson in the production of batteries of Idjjfh 
t hiff lecture *'On the pheiomena of electrical 


MQts observed to be produced by thn sudden enormous dc- conjunction with his friend Dr« Hugo MUller» has gone far 
. Yi^pment of heat was the covering of the inner aarfaces of beyond his predecessors in the production of batteries of mifii 
the flteel explosion-vessel with a net- work of cracks, small por- potential. At hU lecture *'On the phei omena of electrical 
tioas of the surface being sometimes actually fractured, ilie discharge/* deKvered at the Royal Institution in January lBSl« 
dl^dMod of charges of gun-cotton up to 2 5 kilos in perfectly he employed a battery of bis invention consisting of 14,400 cells 
dom chambers, With development of pressures approachiog to (14,832 volts), which gave a current of 0*054 Amiere, and 
ions on the square inch, conKtitUtes al me a ])erfec.ly novel pr^uoed a discharge at a distance of 071 inch between the 
Aim in investigations of this class. terminals. During last year he increased the number of cells to 

^ idessrs. Noble and Abel are also continuing their researches 15,000 (1^,450 Vmts), and increased the current to 0*4 Ampere 

Upon fired gunpowder, being at present occupied with an or eight times that of the battery he used at the Royal Insti- 

mquiry into the influence cxUrted upon the chemical metamor* tution. 

pbosis and ballistic effects of fired gunpowder by variation in its With the enormous potential and perfectly steady current at 
oomposition, their attention being directed especially to the dis- his disposal, Mr, l>e La Rue has been able to c mtribute many 
oovery of the cause of the more or less considerable erosion of interesting facts to the science of electricity. He has shown, 
the interior surface of guns produced by the exploding charge — for example, that the beautiful phenomena of the stratified dis- 
aU effect which, notwirb<.tanding ihe application of devices in charge in exhausted tubes are but a modification ani a magnifi- 
tbe building up of the charge specially directed to the preterva- cation of those of the electric arc at ordinary atmospheric pres- 

tkm of the gun's lH>re, have become so serious that, with the sure. Photography was u<-cd in his experiments to record the 

enormous charges now used in our heavy guns, the erosive apj^earance of the discharge, so as to give a degree of precision 

action on the surface of the bore produced by a single round otherwise unattainable in the conit>arison of the phenomena. He 

distinctly perceptible. As there appeared to be primd facie has shown that between two points the length of the spark, pro- 
reasons why the erosive action of jirawder upon the surface of vided the insulation of the battery is efficacious, is as the 
the bore at the hi^h temperatures developed should be at any square of the number of cells employed. Mr. De La Rue'e 
nte in part due to it^ one component sulphur, Noble and Abel exjieriments have proved that at all pressures the discharge in 
have mode comparative experiments with powders of usual com- gases is not a current in the ordinary acceptation of the term, 

position and with others in which the proportion of sulphur was but is of the nature of a disruptive discharge. Kven in an appa- 

considerably increased, the extent of erosive action of the rently perfectly steady discliarge in a vacuum tube, when the 

products escaning from the explosion vessel under high tension strata as seen in a rapidly revolving mirror are immovable, he 

being carefully determined. With small charges a particular has shown that the discharge is a pulsating one ; but, of course, 
powder containing no sulphur w'as found to exert very little the perioii must be of a very high order. 

eroiive action ns comparea with ordinary cannon powder ; but At the Royal Institution, on the occasion of his lecture, Mr, 
another powder, containing the maximum proportion of sulphur De La Rue produced, in a very large vacuum tube, an imitation 

tried (15 i)er cent.), was found equal to it under these condiuons. of the aurora borealis ; and he has deduced from his experi- 

and exerted very decidedly less erosive action than it, when ments that the greatest brilliancy of aurora displays must be at 
larger charges were reached. Other important contributions to on altitude of from thirty-seven to thirty -eight miles— a conalu- 
our ktmw'l^ge of the action of fired gunpowder in gun's, as well sion of the highest interest, and in opposition to the extravagant 
xa decided improvements In the gunpowder manufactured for the estimate of 281 miles at which it had been previously put. 
very heavy ordnance of the present day, may be expected to The President of the Royal Society has made the phenomena 
resmt from a continuance of these investigations. Prof. Carl of electrical discharge bis study for several years, and resorted 
Hlmly, of Kiel, having been engaged upon investigations of a in his important experiments to a special source of electric power, 
similar nature, has latdy propos^ a gunpowder in wnich hydro* In a note addressed to me, Dr. Spottiswoode describes the nature 
carbons precipitated from solution in naphtha take the place of of his investigations much more clearly than 1 could venture lo 
the charctAl and sulphur of ordinary p jwder, this powder has give them. He says ; “It had long ^en my opinion that the 
alnongvt others the peculiar protwty ol couiplctcly resisting the dissymmetry i>hown in electrical discharges through rarefied 
actiem of water, so that the old caution, “Keep your powder ga^es must be an essential element of every di-niptive discharge, 
dr^* may hereafter be unnecessary.; and that the phenomena of stratification might l)e regarded as 

TTie extraordinary dtffercnce of condition, before and after its magnified images of features always present, but concealed under 
ignition, of such matter os constitutes on explosive agent leads ordinary circumstancec. It was with a view to the study of this 
ns up to a consideration of the aggr^^ate state of matter under question that the researches; by Moulton and myKclf were under- 
Otber circumstances. As early as 1770 Alexander Volts observed taken. The method chiefly used consisted in introducing into 
that the volume of glass was changed under the influence of the circuit intermittence of a particular kind, whereby one 
elMi^fication, by what he termed electrical pressure. Dr. Kerr, luminoos discharge was rendered sensitive lo the approach of a 
Govi, and others haw followed up the same inquiry, which is^at conductor outside the tube, 1’he application of this method 
pras^ continued chiefly by Dr. George Quincke, of Heidelbeig, enabled us to produce artificially a variety of phenomena, in- 
finds that temperature, as well as chemical constitution of eluding that of stratification. We were thus led to a scries of 
the dielectric under examination, exercises a determining influ- concluhlons relating to the mechani m of the discharge, among 
eaoeupon the amount and character of the change of volume which the following may be mentioned i — 
hfltaed by electrification ; that the change of volume may under i. That a stria, with its attendant dark space, fornas a physical 
^Uittam circumstani^ be eflfected iustantaneou^ly as in flint glas^;, unit of a striated discharge ; that a striated column is an aggre* 

4Mr only slowly as in crown glass, and that the elastic limit of gate of such units forme J by means of a step-by-ttep jirw^ceia ; 
both ^ dimintsbed by electrification, whereas in the case of mica and that the negative glow is merely a locali ed stria, modified 
and of guttapercha an inerease of ela^iticity ttkc6 place. local circumstances. 

greater strides are being made at the pre>ent time towards a. That the origin of the luminous cdumn is to be sought for 
a; clearer perception of the otMition of matter when particles at it^i negative end ; that the luminosity is an expre-siou of a 
are left some liberty to obw indhridiially 4be forces brought to demand fox negative electricity ; snd that the dark spaces are 
i^ear nmn them* liy the emebarge of bigh tensi>n electricity those regions where the negative terminal, whether metallic or 


drj/* may hereafter be unnecessary.; 
Tlie extraordinary dtflTerence of co 


The extraordinary dtflTercnce of condition, before and after its 
ignition, of such matter os constitutes on explosive agent leads 
us up tp a consideration of the aggr^ate state of matter under 
Other circumstances. As early as 1 770 Alexander Volts observed 
that the volume of glass was changed under the influence of 1 
elecbrification, by what he termed electrical pressure. Dr. Kerr, 
Govi, and others haw followed up the same inqniry, which is^nt 
pras^ continued chiefly by Dr. George Quincke, of Heidelbeig, 
finds that temperature, as well as chemical constitution of 
the dielectric under examination, exercises a determining influ- 
eacft upon the amount and character of the change of volume 
Ofltaea by electrification ; that the change of volume may under 
oMtam circumstances be effected iustantaneou^ly as in flint glas^;, 

- or only slowly as in crown glass, and that the elastic limit of 
both is dimintsbed by electrification, whereas in the case of mica 
and of guttapercha an inerease of ela^iticity ttkc6 place. 

greater strides are being made at the pre>ent time towards 
a; clearer perception of the otMition of matter when particles 


magnified images of features always present, but conceaU 
ordinary circumstance^. It was with a view to the stud; 


umTwgii luocs wmmming mgmy rarefied gaacr (Geissler's tubes), 
pMnomena pf discharge were prodneod which were at once 
atrikingand sugd^stive, TbeSprengel pump afforded a 
rngiMis of pushing the exhaustion to limits whkti had formerly 
seawxtly reached by the imt^natlon. At etch step the 
of aitenudted matter levekded wirying properties when 
ispoti by akwrtrical diachartre tbaghefie force. The 
iWdidmdter of Crobkes imported a new featum hUo these In- ; 

^ mmnyy the aUimOon of leading , 

me«^ naa^ to mioduce eleetrkal dh- 

eiMve in imeuum ttthce wm Hedbmko^ coll; but KivGaittot 


gaseous, is capable of exerting sufficient influence to prevent such 
demand. 

3. That the time occupied by eleclricity of either name in tra- 
versing a tube is greater than that occupiM In traversii g an equal 
length of Wire, but lees than that occupied by molecular streams 
(Crooke'e radktioni) in traversing the tubes. Also that, eape- 
ciaHy in high vactta« the discharge from the negative terminal 
exhimts m duimtionel character not found at the positive. 

4. Tlwt the brilliancy erf the light with so little heat may be 
doe itt part fib brevity In the duration of the dischai'ge ; and t^t 
forwetionaotw^ ns thMof iakdivldual discharges the mobHity 

* of the medhiai may eonnt ns nothing ; and that for these Infini- 
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{>eviod4 of time gas may itself be a^ rigid and as brittle 

«< glass. 

5. That strise are not merely loci in which electrical U converted 
into luminous energy^ but are actual aggregations of matter. 

This Kftht condosion was based mainiy upon experiixients made 
with an induction coil excited in a new way — vie. directly by an 
alternating machine, u^ithout the iniervuntion of a commutator 
or eondenser. ThU mode of excitement promises to be one of 
great iro|X>rtaDoe in si^ectruscopio work, as well ns in the j-tudy 
of the discharge in a maiinelic Held, partly on account of the 
simplification which it permits in the construction of induction 
coilSi but mainly on account of the very g'cat increase of stiength 
ill the secondary currents to which it i^ivcs rise. 

These inveutigatinns a.<^sume aduitional importance when we 
view them in connection with solar—I may even say stellar — 
physics, for evidence is au;;nicntinf< in favour of the view that 
interstellar space is not empty, but is fillerl with highly attenuated 
matter of a nature Mich as may be put into our vacuum tubes. 
Nor can the matter occupying st< liar - juice ]>e said any longer to 
be beyond our reach for cliemicd and phv'-ical t^-st. The spec- 
troscope has already tin own a H >od of bi^ht upon the chemical 
constitution and piiy-ual c mditi' H of ihc sun, the stars, the 
comets, nn<l the far distant rieliuKe, which have yielded sjiectro- 
scopic photographs under tlie kilful management of Dr. 
Huggins, and Dr. Drnper of New York, Armed with greatly 
improved apparatus, the phy ical astronomer has Ikch able lo 
reap a rich harvest of ^cientihe mformation tluring the i-hort 
periods of the la-t two '•edar eclipses — that of 1879, visible in 
America, ami that of May last, wb^eived m Kiypt by I.ockyer, 
Schuster, and )*/ Continental (diservers of high standing. The 
result of this last eclip'e etpedition has been luuimed up as 
follow^ : — “ Different temperature levels have been discovered 
in the solar Atmosphere ; the constiiution of the corona has 
now the possibility of hcing detenidned, and it is proved to 
f-hine with U» own li;:ht. ' A su'-jiicioii has been aroused once 
more as to the exist, cm 0 of ;i lunar atmosphere, and the jjosilion 
of an important line has been discovered. Hydro-carbons do 
not exist clo“.e to the sun, l^ut may in space between us and it.” 

To me personally these jejxjrtcil results possess peculiar inte- 
rest, for in March last I ventured to bring before the Royal 
Society a eculation regarding the conwvaiion of solar energy, 
which was bftsi'd ui on the three following postulates, viz. : — 

I. '1 hat aqueous vapour and carbon compounds arc present in 
s elhir or interplanciary space. 

%, That these gascuu-- comjxiunds are capable of being disso- 
ciated by radiant solar energy while in a state of extreme 
attenuation. 

3. 'I'bat tire effect of «olar rotatit>n is to draw in dissociated 
vapours upon the polar surfaces and to eject them after com- 
bustion has taken place back into space emiatorially. 

It is therefore a matter of peculiar gratincati >n to me that the 
results of ohvervation here recorded give con‘<iderable support to 
that specularion. 'Phe Imnmous equatorial extensions or the sun 
which the American olDseivaiions revealed in such a striking 
manner (with which 1 wa>i not ftcc|uaiiUed whtn uTiting my 
Jumper) were absent in bgypt : bin the outffgwing equatorial 
Streams 1 ^xrpi ose to exist could only be rendered visible by re- 
fketed sunlight, when mixed with dust produced by exceptional 
solar disturbances or by electric di'icharge ; and the occasional 
Appearance of such luminous extensions would serve only to dis- 
pwe the hypothesis entertained by SK)me, that they are divided 
planetary matter, in which case their appearance sliould be per- 
manent. Prof. I^ngley, nf Pittsburg, has ihown, by means of 
his bolometer, that the solar actinic rays are absorbed chieffy in 
the solar imtead of in the teneatrial atmosphere and Capt. 
Abney has found by his new photometric method That absorj>- 
tion doe to hydrocarbons takes place somewhere between the 
iolir and terrestrial atmosphere ; m order to test this hitereatiisg 
rmult still further, he has lately taken his apparatus to the top of 
the Riffel with a view of dimiui hing the amount of terrestrial 
atmoapheric air between it and the bun, and intends to hrii^ a 
paper on this stthjj&cl before Section A. Stei^r space 611 ed with 
stt& matter is hydrocarbon and oqueotts vapour would establish 
a tnolerial eootmuity between the sun and his planets, and 
^tween the umnmerable solar systems of which the universe is 
composed. Jf cbemiool action and reaction can further be 
odnntted, we nmy be able to trace certain conditions of tfaermai 
dependence and maintetkaace^ in uhioh we may lecognise pHti- 
cl|^ of high perfeotioOf applicable also to comparaUvely 
humble purposes of humaa life. 


We shall thus find that in the great workshop of nature ttkm^ 
are no line.'t of demarcation to be drawn between the most exaltod 
speculation and common- place jirmctice, and that all knoW i ed to e 
must lead up to one great regult, that of an mtelligeiit reer>gw^ 
tion of the Creator through His works. Po then, we tuembers 
of the British A'^s-ociation and fellow-workers in every branch of 
science may exhort one another in the words of the Amerkau 
bard who has so lately departed from amongst us; — 

*’ Let UR then he up and doing, 

Wiih a heart for any fate; 

Still achieving, still pursuing j 
Learn to luD^ur and to waiL*’ 


SECTION A 

MATHEMATICAL AND PHYSICAL 

Opening Address ijy 'i iie Right TIon. 1 ohd Rayleigh, 
M.A., K.R.S,, F.K.A.S, President of the Section 

In common with some of my predecessors in tliis chair, f 
rccoi^iii'^c that pro 1 ably the most u-eful form w'hicb a president iat 
addre s could take, would be a summary of the progres*^ of 
ph\sics, or of some imjwnnnt branch of jihysic , during recent 
years. But the difficulties of such a task arc considernlde, and 
1 do not feel myself equal to grappling with them. The few 
remarks which 1 have to offer are of a general, J fear it n ay 
be thought of a commonplace character. All I can hof-e is 
that they may have the elfect of leading us into a frame of mind 
suitaldc for the work that lies before us. 

'I he rliverstty of the subjects which come under tiur notice in 
this section, as well as of ihe methods by which alone they can 
be adccjualely dealt with, nlthoui'h a sl(^ of the importance o! 
our worl , is a source of considerable difficulty in the coiichict of 
it. From the almost inevitable specialbation of modem science, 
it has come about that much that i» familiar to oiic meml>cr ot 
our section is unintelligible to ancther, and that detaiU whore 
importance is obvious to the one foil altogether to rouse any 
interest in the mind of the other. 1 must ap}K*al to the authors 
of papers to Jiear this difficulty in mind, and to confine within 
moderate limits their discussion of poiriLs of less general Hflterest. 

Even within the limits of those departments wh ^-e foundation 
is evidently experimental, there is room, and indeed necesaity, 
for gi-eat variety of treatment. One clA^s of mvestigattws relies 
mainly upon reiterated appeals to experiment to ro‘olvc the 
questions which apj^ar still to l)e open, while anolher prefers, 
with Thomas Young, to base its decisions as far as jrosnible upon 
deductions from experiments already made by others. It i« 
scarcely nccessory to !say that in the preKent state of '-cicncc both 
methods are indispensable. Even where we niay fairly suppose 
that the fundamental principles are well estahJished, careful and 
often troublesome work is necessary to determine wdth accuracy 
the constants which enter into the expression of natural laws. 

In many cases the accuracy desirable, even froni a practical ixniit 
of view, is liard to attain. In many others, where the interest 
ih mainly theoretical, we cannot afford to neglect the confir- 
mations which our views may derive from the Compmlsoti of 
mca-urements made in different fields and m face of different 
experimental diflkwUtes. Examples of the inter^dependence of 
measuremente apparently di-^tinct will occur to every pbysieiat. 

1 may mention the ab-iolute determinations of elettrical reidl- 
tance, and of the amounts of heat developed from electrical and 
mechanical work, any two of which involve nls'> the third, at^ 
the relation of the velocity of sound to the mechanical and 
thermal properties of air. 

Where a measurement is isolated, and not likely to lead to 
the solution of any open question, it is doubtless possiihlwto 
sj)end upon it time and attention that might with advahtage be 
otherwise bestowed. In such a case we may be propSy lie 
satisfied for a time with work of a ie'«s severe and acciiitt;le 
character, knowing that with the progrefis of knowledge tlje 
way la sure to be smoothed both by a better appreciarion of l3te 
difficulties involved, and by the invention of improved 
mental appliances. I hope I shall not be misunderstDod M 
underrating the importance of great acetmusy in it* proper ^ 
if I exprws the opinion that the desire for It has sometW^lb^ - 
a gejudicial effect In cases where a rouch result WouhT IMe 
sufficed for all immediate purposes, im ineasiWeitketit^t all ; 
been att^pted, because the cnreuiki^inees rendered h ttnllidy , 
thnt a high standard of precision cwW be Attaint. ; WNtltar 
our aim be more or less ombitloun, k feimpottant ' 
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the llmitAtioiij; to which our method^; Mt nttuQSJtarily tubjeot, atul 
lift iar aa possible to CHtlmatu the extent to which our re»uitx are 
unoertain. The comparison of estimates of uncertainty made 
befort and after the execution of a set of mca urements may 
fiometimeN humiliating^ bat it is always instructive. 

£ven vhen ow results show no greater dUcrepancies than we 
were originally pre]>aretl for, it is well to err on the side of 
modesty in estimating their trustworthiness, llie history of 
aclence teaches only Uw plainly the lesson that no single method 
is absolutely to be relied upon, that sources of error Tiurk where 
they are least expected, arnl that they may escape the notice of 
the most experienced and conscientious worker. It i*. only by 
the concurrence of evidence of various kinds and from various 
wurcch that practical cenainty may at last be attained, and com 
plete confidence jnstihed. Perhaps I may be allow ed to illustrate 
my meaning; by teferrnce to a sui^ject which has engaged a good 
deal of my aticiiticdi for the last two years — the absolute measure* 
meat of < lectrical resistance. The unit commonly employed in 
this country is founded upon experiments made about twenty 
years ago t)y n distinguished committee of this Association, and 
was intended to represent nn absolute resistance t>f to**. C. G.S., 
».r. one f^hm. The niethi'd employed by the committee at the 
recommendation of Sir W. "I Jiomson (it had been originally 
prw|X)ned by We', or) consisted in observing the deilection from 
the magnetic jocridian (jf a needle suspended at the centre of a 
coil of insulated wnc, which formed a closed circuit, and was 
made to revolve with unib^rm and known speed about a vertical 
axis. From the spet'd and deflection in combination with the 
m an radius Ihr c )il and the number of its turns, the abso^ 
lute resi'-laitce of Uic coil, ami thence of any other siandai'd, 
cau lie dcteimineil. " 

About len yeais later Kohlrausch attacked the problem by 
another method, which it W'uulil take too long to explain, and 
arrived at the result lliat the B. A, unit wav erpi.il to i’02 ohms 
— <ibnut two per cent, too large. Rowland, in America, by a 
Comparison between the steady battery cun*ent flowing in a 
primary toil with tlie liansient current developed in a secondaty 
coil when the pnniury current is reversed, found that the B.A, 
unit WAS ‘991 ohm . Lorentr, uning a ditfermr merhud again, 
found while H. Weber, from dii tinct experiments, arrived 
at the conthision thit the H. A. null was correct. It will be seen 
that the rtiults obtained by these higlily competent ob.servers 
range over about four per cent, 'fwo new dcierndnutions have 
Uteiy been mate in the Cavendish laboratory at Cambridge, one 
by myself with the method of the revolving coil, and another 
by Mr. Cloicbrook, who used a modification of the method 
followed by Rowland, with the result that the H.A. unit is *986 
ohms. I am now engaged Ufion a third determination, using a 
method V'hich b a niodiflcation i»f that of Lorentz. 

Ill another important part of the field of experimental science, 
where the subject-mader is ill understood, and the woik is 
qualitative rather than <juantilative, success depends more di- 
rectly upon sagacity and genius. It must be admit* ed that much 
labour siwntin this kind of work is ill directed. Bulky records 
of crude and uninter) reted obseiwations arc not science, nor 
even in many cases the raw material out of which science will be 
coustrucied. The door of experiment ^^a^d^ always open ; and 
^ea the question ia ripe, and the man is found, he will nine 
times out of ten find it necessary to go through the vvnrk again. 
Observations made by the way, and under favourable conditions, 
may often give rkse to valuable suggestion^ hut these must be 
tenMed by cx^bnent, ui which the conditions are ^implifted to 
the utmost* before they can lay claim to ncce] tance. 

When an unexpected efTect it^ observed, the question will arise 
whether or not an explanatiou can be found upon admitted 
principles. Sometimes the answer -can be qulcWy given i but 
mgife often it wiU hippen that an assertion of wbat to 

tove been expected ran only be made as the mult of an efaborate 
dheussirm of the circumstances of the case, and thl^ discussion 
md genorany be madiematical in its spirit, If nbt in its farm. 
In itpeatiug. at the beginning of the century, the well-known 
ek^bamt of the iasudihility of a bell rung mvantc, Leslie 
wde the intomtittg observation that the presenoe of hydrogen 
wasmimkal the production of sound* so t&t not merely was the 
than in air of equal pmsnm, but that 
thohpbial ftdditloii of hydrogen to rarefied nit ^uaed a diminu- 
teitt of Miund, How fa ^ts mmmkahle face to 

Sloes it pnove that* as Hetschel waa inclined to 
h »fa difterent danAitfae dlffbra sn 

ibi aaoifatkat properiiaa from n aingfa gas> Tliaie qbesdona 
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could searccly bo answered satisfactorily but by a mathematical 
investlcation of the process by which vibrations are communi- 
cated a vibrating s.did l>ody to the Rurrouuding gas. Such 
an mvet;tigation, founded exoludvely upon principTe» well esta- 
blfalned before the date of Leslie’s observation, was undertaken 
years aftei wards by Stoke«, who proved that w hat Leslie ob^ 
served was exactly what ought to have been expected. The 
addition of hydrojjen to attenuated air increai-es the wave-length 
of vibrations of given pitch, and consc iuenily the facility with 
which the gas can pass rmind the ed^e of the bell from the 
advancing to the retreating face, and ihus esca|>c ihose rare- 
factions and Condensations which are e^eutial V) ihc formation 
of a complete soimd wave. There remains no leason for sup- 
]X)sing that the phenomenon depends up m any odier elements 
than the d^nsny and pressure of the gaseous atmosi here, and a 
direct trial, a comparison between air and a mixture of ca**- 
boiiic anhydride and hydrogen of like detidiy, is almost su- 
perfluous. 

Kxamples such as this, which might be multiplied ad libitum, 
show how difficult it often is for an experimenter rightly to 
interpret his results witliout the aid of mathematics. It fa 
eminently desirable tliat the experimenter himself should be in 
a position to make the calculations, t<i wh.ch liis work gives 
occasion, and from which in re* urn he would of^.cn receive 
valuable hints for further ex|K;riineut. I .should like to .see a 
aiur.se of mathematical instruction arranged with eoecial 
reference to physics, with n which those who e be it was plainly 
towaids experiment mighi, more orlessc nnplctely, confine them- 
selves, Probably a year spent judiciously on such a cou-se would 
clo more to fjuubfy the student for actual work than two or tlree 
years of the uiual mathc 1 attcal curriculum. On the other side, 
it must be remembered that the human mind i . limited, and that 
few can cairy the weight of a complete uiatbcmatical armament 
v^itholU fiome repres-ion of their euergiei in other directions. 
With many of us difficulty of remember n;!*, i( not wuiu of time 
for acquiring, would imp )se an early liuiir. Here, as elsewhere, 
the natural advantagcH of a division of la!) nir will assert tbeoi- 
selves. Innate dexterity and facility of contrivance, backed by 
unflinching perseverance, may often conduct to succe-sful dis- 
covery or invention n man who has bttle taste for spe^ ulation ; 
and on the other hand the mathematician, endowed v^ilh genius 
and insight, may find a saflicient field for his energies in inter- 
preting and systemati ing the work of tit hers. 

The ditTerenl habits of mind of the two schools of physveistt 
sometime* lead them to the adoption of antagonistic viewa ou 
doutdful and difficult questions. The tendency of the purely 
experimental .school is to rely almost exclusively upon direct 
evidence, even when it is ()T)vtousIy imperfect, and to disregard 
argument* which they stigmatise as theoretical. The tendency 
of the mathematician is to overrate the solidity of his theoretical 
Structures, and to fgrget the narrowne^s of the experimental 
foundation upon which many of them rest. 

By dirct^t ob“ervation, one of the most tcx peri enced and suc- 
cessful experimenters of the last generation convinced himself 
that light of definite refrangibiiity was ca^ able of further aualysfa 
by absorption. It has happened to myself, in the course of 
measurement* of the absorbing pow cr of various incdU for the 
diflerent ray* of the spectrum, to c une across appearances at 
first sij^ht strongly confirmatory of Brewster’s views, and 1 can 
therefore imdersiand the perd tency with which he retained his 
opinion. But the possibility of further analyps of light of 
definite refrangibiiity (except by polarisation) u almo t ii re- 
concilable with the wave theory* which on the strungese grounds 
had been already accepted by most of Brewster’s contemporaries t 
and in coitseiKtence his result^, though urgently pressed, failed 
to convmce the sc entific world. FiJther experiment has fally 
justified this ?cepticis(n, and in the hands of Airy, lielmholtz, 
and others, has shown that the phenomena by vrhich Brewster 
was misled can l>e explained by the unrecognised iutru ion of 
difiased light The anomalies disappear when suflicient pre- 
caution is taken that the refrangibiiity of the light observed dball 
reidly be definite^ 

On similar grofaslds undulationiats early arrived at the con* 
viciton that phydcally Bght and invisible radiant beat are both 
vibrations of the samis kind, diflering merelv in wave-length j 
but this view appear* to hwo been octepted slowly, and almost 
relnctatatly, by the exphrimetnal achook 

^hen the faets wiieh appiear to conflict with theory are ureU’ 
defined and lend thenw^lve* easily to expe^ent and repetittois 
there ouglft to l>e no great delay in arriving at a judgment'; 
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Either the theory is upset, or the observations^ if not altogether 
faulty, are found susceptible of another interpretation. The 
difficulty is greatest 'when the necessary conditions are uocertain, 
and their fulfilment rare and uncontrollable. In many such 
cases an attitude of reserve, in expectation of further evidence, 
is the only wise one. Premature judgments err perhaps as much 
on one side as on the other. Certainly in the past many extra* 
ordiimry observations have met with an excessive incredulity, I 
may ins'ance the hre-balU which sometimes occur during violent 
thunderstorms. When the telephone was <ii>t invented, the 
early reports of its performances were discredited by many on 
quite insufficient grounds. 

It would be interesting, but too difficult and delicate a task, 
to enumerate and examine the various important questions which 
remain still undeci led from the opposition of direct and indirect 
evidence. Merely as illustrations I will mention one or two in 
which I happen to have been interested. It h.os been sought to 
remedy the inc invenience caused by exce sive reveberation of 
sound in cathedral 5 and other large unfurnished buildings by 
Stretching wires overhead from one wall to another. In some 
ca^es no difference lias been perceived, but in others it is thought 
that advantage has been gained. From a theoreiical point of 
view it is difficult to believe that the wires could be of service. 
It is known that the vibrations of a wire do not communicate 
themselves in any appreciable degree directly to the air, but 
require the intervention of a sounding-board, from which we 
may infer that vibrations in the air would not readily communi- 
cate tliem elves to stretched wires. It seems more likely that 
the advantage supposed to have been gained in a few cases is 
imaginary than that the wires should really have played the 
part attributed to them. 

The other subject on which, though with diffidence, I should 
like to make a remark or two, is that of Trout’s law, according 
to which the atomic weights of the elements, or at any rate of 
many of them, stand in simple relation to that of hydrogen. 
Some chemists have reprobated strongly the importation of 
a priori views into the consideration of the quedion, and main- 
taia that the only numbers worthy of recognition are the imme- 
diate results of experinxent. Others, more impressed by the 
argument that the close approximations to.rimple numl>ers cannot 
be merely fortuitou*, and more alive to the inevitable imper- 
fections of measurements, consider that the experimental 
evidence against the simple number, is of a very slender cha- 
racter, balanced, if not outweighed, by the a /nhn' argument in 
favour of simplicity. The subject is eminently one for further 
experiment ; and as it is now engaging the attention of chemists, 
we may look forward to the settlement of the question by the 
present generation. The time has }}erhap6 come when a re- 
determination of the densities of the principal gases may be 
desirable — an undertaking for which I have made some pre- 
pa'-atioDS. 

If there is any truth in the views that I have been endeavouring 
to imj^rcss, our meetings in this section are amply justified. U 
the pwogress of science demands the comparison of evidence 
drawn from different sources, and fully appreciated only by 
minds of different order, wliat may we not gain from the oppor- 
tu dties here given for public discussion, and, perhaps mote 
valuable still, private interchange of opinion ? Let us endeavour, 
one and all, to turn them to the best account. 


SKCTION B 

CHEMICAL SCIENCE 

Opening Address by Prof, G. D. Livking, M.A., r,R.S., 
F.C.S., President of the Section 

If 1 were asked in what direction chemical science had of 
late been making the mo it impoitant advance, I should reply 
that it was in the attempt to place the dynamics of chemistry ^ 
a satisfactory basis <0 render an account of the various pheno^ 
mcna of chemical action on the same mechanical principlei at 
are acknowledged to be true in other branches of physics*' | 
cannot say that chemishry can yet be reckoned amon^t what tip 
called the exact sciences that the results of bringii^ to|Ctker 
given matteta under given oircnmniances can yet be <wti«ed ha 
more than a few spem^ cases by mere mathematical prooetSes 
from mechanical principles^ but ^at some noteworfchf 
have'.in recent years been made ubich seem to bi&g a 
•olutimi of chemical problems more nearly within our 


To show how large a jjap In our ideas of che nlcal i^namleS 
has bemi bridged over within the last quarter of a cCotUry^ I 
will quote the words of one of the largest-minded pMl^pners 
of his time, who was one of the earliest promoters of this Asso* 
ciation, and its President in 1841 ; Whewell, in a new and much 
altered edition of his *'PhilosoiAy of the Inductive Scieuceo,*' 
published in 1858, says j — Since Newton’s time the use of tike 
word attraction as expressing the cause of the union of the 
chemical elements of bodies has been familiarly continued i 
and has no doubt been accompanied in the minds of many per* 
sons with an obscure notion that chemical attraction is in some 
way a kind of mechanical attraction of the particles of bodies. 
Vet the doctrine that chemical attraction and rnnhanical attrac- 
tion arc forces of the same kind, has never, so far as 1 am 
aware, been worked out into a system "of chemical theory ; nor 
even applied with any distinctness as an explanation of any 
particular chemical phenomena. Any such attempt, indeed, 
could only tend to bring more clearly into view the entire in- 
adequacy of such a mode of explanation. For the leading phe- 
nomena of chemistry are all of such a nature that no mechanical 
combination can serve to express them witliout an imihense 
accumulation of additional hypotheses.” And further on he 
says: — We must consider the power which produces chemical 
combination as a peculiar principle, a Sjwcial relation of the 
elements, not rights expressed in mechanical terms,” (Hist, 
of Scientific Ideas, H., pp. 13, 14). 

The influence by which oqr ideas have gone round so as to be 
now the very opposite of ihose of the illustrious thinker whom I 
have just qu )ted, so that we should ridicule the thought of looking 
for on explanation of chemical action on any but mechanical 
principles, U undoubtedly the progre-s which has been made in 
other branches of molecular physics. The indestructibility of 
matter has long been a formula familiar to chemists, but that the 
conservation of energy should be as universally true even in 
regard to chemical actions, has only in recent years been fully 
rccogni'ed. This is certainly no new principle, it was developea 
math' matically generations ago ; but the realisati m that it is 
anything more than abstraction, that it is the keynote of every 
rational explanation of physical phenomena, has been the 
foundation of recent progress in physical science 5 and if all 
cner^ be one, there can be but one code of dy^mmical laws 
whicn must apply to chemistry as well as all other branches of 
physics. The development of the mechanical theory of heat, 
and of the molecular theories which have p-own up in conse- 
quence of it, have done much to set our minds free from pre- 
conceived notions, and to induce us to build chemical theories 
on something more th xn unverified coniectur^ 

But how fax can we say that mechanical principles are actually 
recognised as the true basis of rational chemistry ? So far as I 
know DO chemist denies that it is so, and yet how little do 
our text- books, even the most recent and the most hi^ly 
reputed, show the predominance of this idea 1 How very small 
a portion of such 1x>oks is taken up with it ; how much seems 
utterly to imore it, or 10 be oouchea in lanmiage which is anta 
mnistic to it I We still find chemical commoaHons described as 
B they were statical phenomena, and expresrions used whf^h 
imply that two perfectly elastic bodies can by their mutual action 
alone bring each other into fixed relative positions. We still 
find change of valency describel as a suppression of bonds of 
affinity/* as if a suppreadon of forces were the usual courato of 
nature, or as it it were possible that the same two forces, acting 
at the same place and in the same direction, should at one tiaie 
neutralise one another, and at another time not neutralise one 
anoriier. We still find saturated compounds spoken of, as if the 
stability of a compound were independent of circumstances, and 
ehemiiil combluation no function of temperature and pressult^ 
Buffinners are sometimes helped by the invention of intermediate 
reactions in explanation of final results, without any reference to 
the dynamical conditions of the problem, without any considw^ 
tfon whether the fancied intermediate reactions imply a winding 
up or a running down of energy. In fact ourlont fisuifliar 
cnemical equations represent only the conservation of ynatter abd 
to keep always in mind the mebbanical pon^HOhs of a reauttou 
Is as difficult to some of ns as it is to think in a foreign 
Momover we still find in many of our text-books the old ^tlciu 
notion of chemical combination stereotyped in piettusea df 
molecules. I do not, of course^ to apcttse the 
gUinfaed inventors of graphic fiohnube of meauiog lo twp^ 
molecules, for I Believe that they wo^ld agree with tbe |h 
lag that these diagrams do not any more nearly rdpresilllft W«il 
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molecules tbaii diey represent the soUr system ; but unfortu* 
ptttdy tre cannot ptevent beginners from regarding them as 
pictoteSi and moulaiDg their Tdeas upon them. They present 
something easily gras|]^ by the infant mindi and schoolmasters 
are fond of them ; but only those who have each year to combat 
a fresh crop of misconceptions and false mechanical notions 
engendered by themj can be aa^are how much they hinderi I 
won't say the advance, but the spread of real chemical science. 

, If it be ^ue that the Ulostrations of an artist like the Late Hablot 
Browne give to our conceptions of the characters of a a 
more de Unite and permanent, though perhaps a much modified 
(brm of what the author of the story intended to portray, it is 
equally true that the illustrations by which some, even great 
names among us, have tried to make us fancy that we had a true 
conception of some natural proce^-s have become so fixed in our 
minds, aw to prevent our realising the true meaning of nature. 

What, then, is the progress which 1 think has been made in 
physical chemistry? In the first place, notwithstanding the 
slowness with which new ideas replace old familiar images, the 
molecular theories developed by Clausius, Clerk -Maxwell, llEoltz- 
mann, and by Sir W. 1 homson, have been long enough before the 
world to have greatly loosened the hold upon our minds of many 
old notions. The rigid, unbreakable, impenetrable atoms of the 
Epicurean philosophy made familiar to us by I.ucretius always 
presented difficulties whii h were only perhajM exceeded by those 
of the elastic atmospheres w ith which modem pbilosopbers fancied 
them to be surrounded ; but now the vortex theory, w hethcr we 
think it probable or not, at least gives us a standing ground for 
the assertion that the ^upJ■osed impenetrability of matter and the 
curious comiKiund of nucleus and atmosphere which has been 
invented to account for elasticity are nrt recessary assumptions. 
The kinetic theory of gases has analyjrcd for us the different 
motions of the molecules in a mass of matter, and has facilitated 
the conception of the part which beat plays in chemical action. 
Hence we have had of late several attempts to reduce to a form 
susceptible of mathematical calculation the problems of chemistry. 
Most of these attempts have proceeded on the veil-known 
mechanical principle tnat the change of %ns viva of a system in 
passing from an initial to a final configuration is indei)endent of 
the intermediate stages through which it may have parsed so long 
os the external conditions arc unaltered ; and on the pinctplc of 
the dissipation of energy, that is to say, on the condition that the 
state of the t^ysten^ if U be a stable one, must be such that the 
energy run down in reaching it is a maximum. These principles 
have oeen applied Buccessfully to the solution of some particular 
cases of the equilibrium between a mixture of chemicals by Wil- 
lard Gibbs, Berthclot, and others. By the first -mentioned 
principle, all consideration of the intermediate stages by which 
the final re ult is reached are avoided. Quite recently Lemoinne 
has attacked the same problem on another principle. His 
principle is that of an equilibrium of antagonistic reactions in a 
mixture of materials, a mobile equilibrium such as we are now 
familiar with, dependent on compensating effects ; but he does 
not seem able to solve the problem in any great number of cases, 
In fact, the difficulty does not now lie so much in expressing 
mathematically the conditions of the problem as in the defect of 
luiowledge which depends upon experiment. And it is just 
in this that 1 think the outlook most hopeful, in some cases the 

g atient w^ork of weighing and measuring and comparing, which 
i necessary to make our theoretic speculations of any stmstantial 
value, has been already done for us. The publication, three 
years since, of Berlbelot’s essay on chemical mechanios has given 
os in a collected form a large quantity of data of the first im- 
portence; and now I am glad to say that the long labours of 
another worker in the same field, Thomsen of Copenhagen, are 
m course of publication in a har^y form. I think these two in- 
, vrsttgators have done more than any one ej$e of late years 
Awards making it possible to give to chemUtiy the tank of an 
exact science. But besides the data which Aey have luppljed to 
ttS| there are others which are yet wanting. For itudnace, a]mo^t 
Jfpmj ^nation of chemical eqoiltbrlamluvolves an expresdon 
fiqpemw on the specific heats of t^e materials. At present we 
dp itpt know enough of law of specific heats to be able to 
^ Ul most cases a wohaUe vahte^ to those express^ t but 
a mtd other data of the kind do not seem ont ot ow reach, 
Iwe may hope that the same ingenuity imd patWttce , 

I gained fisr Us so xhuch firm ground m ttomalehemi^ will 
k to the unoerlal^ spots where we hffve yet no solid 
en. ' , , " ' ’ ' , 

ir, the laws of Olssootattou kc a% Do* 


vilte have taught us that the fori:e called chemical affinity, by 
which we suppose the atoms of unlike matters are held together 
in a compound molecule, follows precii^ely the same laws as the 
force of cohesion, by which particles of a similar kind are united 
in molecules. We have long known that the molecules ot 
sulphur vapour are broken up into simpler molecules by eleva- 
tion of temperature, and cor dense again when the temperature 
is reduced. Other elementary substances behave in a rimilar 
way. We have within the last two or three years learnt that 
iodine U in part dissociated by a high temperature from mole- 
cules consisting of two chemical atoms into molecules consUting 
of only one such atom, and the same is true of chlorine and 
bromine. That some Kuob change must occur in iodine and 
other metalloids was inferred as long ago as 1864 by the younger 
Mitscberlich. He argued that iodine is a compound body from 
the fact that it shows two spectra — one similar in character to 
those of metallic oxides, and the other .'-imtlar to the spectra of 
metals ; and from the analogy in the behaviour iff iodine to a 
metal Uc oxide tn giving the one spectrum at one temperature, 
and the other at a higher temperature, from this it would fol- 
low that iodine at ordinary temperatures and iodine at the tem- 
perature of a hydrogen flame must be conceived as two different 
compounds, l>ecause the spectrum of iodine formed at ordinary 
temperatuTcs ” ** i.r. the absorption spectrum of iodine vapour ” 
‘Ms different from that produced in a h>drogen flame. Also, 
“that bromine, though it gives no flame spectrum, gives one 
spectrum by absorption, and another by the electric spark, and 
must therefore in its ordinary state l)e regarded as n compound." 
Also that “the fpectra formed by the flames of selenium, tel- 
lurium, and phosphorus, and those of sulphur and nitrogen 
given by feeble electric di'-charges, nil have the character of the 
iod ne fiame spectrum, and these metalloids would therefore, if 
the above expressed supposition v ith regard to iodine be con- 
firmed, also be compound bodies" [PAiif Mag,^ 1864, n, 188). 
Since the paper from which the foregoing sentence is taken was 
published, not only the metalloids, but many metah have been 
found to give complicated spectra at one temperature, and much 
simpler spectra at higher temperatures. Such are the channelled 
spectra of sodium and potassium first described by Koscoe and 
Schuster, the channelled spectra of silver, bismuth, and other 
metals dc‘ cribed by Lockyer and Roberts, and the ultra-violet 
channelled spectrum of tin recently photographed by Prof. 
Dewar and myself. But Mitscherlich's hypothesis gives us a 
rational explanation of such multiple smetra produced by the 
same substance, and it has been accepted in one form or another 
by all spcctroijcopists since he wrote. 

Nevertheless, the exi-tcnce of multiple spectra cannot be 
taken as a 1 roof of allotropic modification, u dess the possU 
bility of a chemical combi i ation is excluded. The channelled 
spectrum which magnesium gives in hydrogen was mistaken by 
more than one observer for that of some modification of the 
.simple metal, until it was shown that magne>Lum in nitrogen 
and other gases does not give it, provided hydrogen be excluM, 
and that its persistence in hydrogen at high temperatures 
depends, as it should if due to a chemical combinational, on the 
prcfsure of the gas. If, however, homogeneous molecules are 
dissociated by heat, so also are heterogeneous molecule^, formed 
as we say by chemical combination, split up by elevation of 
temperature, to unite again on cooling or by increase of pressure 
within certain limits. Nor is there any essential difference in 
character between a chemical compound and an element beyond 
that of facility of decomposition. If we could not so easily 
resolve them into their constituents, end were to disregard the 
characteristic differences of the spectra, no one would s^uppose 
ammonium to be constituted differently from potassium, or 
cyanofl^ from chlorine. Indeed, chemists have long been in 
the habit of considering the union of two atoms in a molecule of 
ordinary hydrogen or (mlorltte as a species of chemical combina- 
tion, but when we find that the combinations of particles of the 
sante kind are as definite as those of policies of different kinds, 
aud that they are both sul^ect to precisely the same meohonioal 
laws, we are hardly justified in regarding the forces by which 
they are produced as essentially different. To get rid of a gra- 
tuitous hypothesis in cbemistry must be a neat nin. 

But St may be asked why stop here? Why may not the 
chemical ekments be fardur broken up by still hi^er tern- 
peraturm? A and from analogy, such a supposition is 

extreineV Wb^e. The notion that there Is but one elemen- 
tary kind of matter U at least as ^Id ^ Thales, and uuderliea 
Prout's bypotkesis that tke atomic weights of our dements^ are 
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all multiples of that of hydrogen* This fatnoug hypothcgis hag 
gone up and down in the ^cale of credibility nctany tunes during 
the present century* About geventeen years ego the pubUeaiioa 
of Stas’ new determinations of combtning numbers, rarrried out 
on a scale never before attempted^ and with all the rchikements 
which the growth of our Jknowt^ge could suggest, was thought 
to have given U its deathblow. But a reaction has get in 
si ce that time* The periodic recurrence of the properties 
of elements with regultr additions to the atounc weights, like 
octaves on a mu&ical scale, put forciNy licfore us by 
MmidelejefT, makes it difficult not to think that there U a 
simple relation between the atomic w^eight^, though there may 
be causes producing slight perturbations uf such a relation* 
Quite recently a fresh revision of the comixining weights has 
been made tm the other sfUe of the Atlantic by f'Tof. F. W* 
Clarke. He has collected all the determinations made by 
diffisrent observers, ai d after rejecting ^uch as from defective 
methods were untrustworthy, has applied to the remainder such 
corrections a> newer exi'ciieucfth have suggested, and then 
deduced from the corrected numbers the most proiiable values 
by the methods of the theory of errors. Prof. Clnrl-e has done 
a piece of work of the hi^^best utility, for which chemists must 
be grateful ; nevertheless he has not carnerl the revision so far 
ns it might be carried. He has, to begin with, rightly se[«irated 
the several sets of observation'-', and deduced the most probable 
number for each set by itself, t ut in comlniiing the varunis sets 
for the final determination of ihe uiimbeis adopted, be has 
treated the results obtained by different inethotK as if they were 
a set of ob-er vat ions all pre umably of equal value, «o that the 
most probable numbers cou’d be deduced by the method of least 
gquarts. He has not attempted any di'icussion of the different 
u etbods with a view to an estimate of the relative values of the 
rcfults obtained by thew, nor made any difference lietween the 
values of the figures deduced from operations on the large tcale 
employed by bias, and ^ho^e arrived at < n the small scales of 
other obervers. Any sort of handicapping of methods is no 
doubt a very difficult and delicate operation, and requires more 
than the judgment of an Admital Kou , but without it the 
qm*slioii whether the numbers adopted are the best obtainable, 
wUl always be an open one. It is, however, a very n tc worthy 
fact that in almost every ca e the nuu<bers deduced from Stas’ 
experiments taken by themselves, coincide very closely with the 
moat probable numbers derived by the method of lea.st squares 
from the whole of the recorded e-timate^. On the whole, Trof. 
Clarke concludes that Ptout's hypothesb, as moiJified by Hurnas, 
is still an open question ; that to J-ay, his final numbers differ 
from whole multiples of a common unit {7 quantities which lie 
within the limits of errors of observation and experiment. 

X-et us turn again to the evidence afforded by our most power- 
ful instrument for in'.pecringthe inner constitution of matter, the 
speciioscope, A few years ago Mr. 1/tckycr supposed that the 
coincidence of rays emitted by different chemical elements par- 
ticularly when those rays were developed in the spark of a 
powerful induction-coil and in the high temperatures of the sun 
and Stars, gave evidence of a common c.cment in the composition 
of the merals which produced the coincident ray.^^* Such an 
argument could not be drawn fnirn the coincidences unless they 
were exact, and the identity of the lines could only be tested by 
meana of spectroscopes of great re.solving |>ower. By the uxe of 
tile well-known Rutherford gratings, Young, in America, had 
found that most of the >oIar lines which had Ijecn ascribed to 
two metals were in reality double, and Prof. Dewar and I, 
working on the terrestrial elements in the electric arc, had fmnd 
tlw actual coincidences to be very few indeed. 1 hese obrerva- 
tions, even with a Rutherford grating, were delicate enough ; 
but quite recently M. Fievez, of the Bru.ssels Observatory, nas 
brought tu bear on this question a spectr>scopc of unexampled 
power* By combining two of the Astronomer- Royal’s highly- 
cliapersivc half- prisms with a Rutherford grating of ly.flpdlines 
to the inch, he has obtained a disper^lon quadruple that of 
Th combination of prisms* Bringing this to bear on the 
son, he has mapped the solar Kpectrum froiq a little below C to 
somewhere above F on a ^cale one-third greater than that of 
Vogel's map, and ha* not only confirmed the work of Young, 
Dewar, and myiAelf, but ha** resolved some lines which were npt 
divisible u'kh such dispersive power as we had at command. 
This result cannot fail to shake our belief, if we have any, in the 
exietence of any common conetiiuent of the cbumical elententi $ 
but ft does not touch the evidence which the spectro>cope afford* 
us that nuuiy of our dements in the state in which lye know 


them ma^t have a very complex okolecalar structure. I capnot 
iUiUttrate this pfdnt bettor than hy the spectra of two of 
eommonett tlementr, magnesium ard We have 

reason to think the molecule of magrteftinm to be as simpm a* ^ 
that of any of our elements, and its t^pectrum is one of the 
simplest, conshting of a scries r.f triplets which repeat each other 
in a regular viay and are probably harmonioally related, and of a 
comparatively imiall number of riffle lines, of which also some 
may be harmonics. The spectrum of iron, on the other hand^ , 
presents thousands of lines di>tributed irregularly through tho, 
w’hole length, not only of the visible, but of the ultra-violet 
region. Make what allouance you please for unknown har- 
monic relations and for line-* not reversible, which may pot be 
directly due to vibraiians of the molecules, we still have a 
number of vibrations *0 immense that we can hardly conceive 
any single molecule capable of all of them, and are almost driven 
to suppoxe them to l>e due to a mixture of differing molfculcF, 
thou^^h os yet we have no independent evhlence of lhi«, and no 
satisfactory proof that any of this mixture is of the same kind 
as occurs in other elements, 

M. Fievez’s combination is a great advance in resolving power, 
but Prof. Rowland, of tbe Johns Hopkins Univerhity, promises 
us gratings not only excec<Ung Rutherford’s, both in diiocnsions 
ai.d accuracy of ruling, but ruled ujion curved surfiioes, so as to 
dinpense with the use of telescopes and avoid all variations qf 
focussing the different orders of spectra. His instruoteiit'-, if 
they come uj> to tbe promise he holds out, will enable us to 
solve many questions which arc difficult to answer with our 
I restnl appliances* 

But to return to the chemical elements : the spectroscope ba.s 
in tbe last few years revealed to everal new ntctals, I will 
not venture to say how' many ; for when seveial new metals more 
or less clorety allied are discovered at tbe same time, the proces'* 
of sifting out their differences is ncces.sarily a slow (Uic* We 
cannot tell yet whether any of them are to fill gaps in Men- 
delrjeff’s tabic, and so add strength to the conviction that 
there is a natural relation between the atoude weigh s and 
the chemical characters of oor elementary substanvCs; or 
whether they will add to the embarras mrnt in which we already 
find our>elves with regard to the relations of the cerium grqupdf 
metals; whether we may welcome them as tbe itip]ortcr8 of 
order, or deprecate their coming as authors of confusion* 
Granting that the chemicnl characters of an element are con- 
nected with its atomic weight, we have, however, no right to 
assume them to be dependent on that factor al u e. Why may 
there not he elements which, while they differ as little in atomic 
weight as do nidel and cobalt, arc, on the other hand, a* 
similar to one another in all characters, that their chemical 
^cpalation may be a matter of the greatest diffictdl^, and thCir 
difference only distinguishable by the ftp«otro--cope ? ITie spectra 
may be tliomtht to suggest 50 much, and bow shall we decide the 
question? At any rale the conipliCnticn^ of the sp^troscopic . 
problem are such as can only be unravelled l>y the united efforts 
of chemists and phyricists, and by tfe exercise of extreme 
caution. 

I cannot dismisK the subject of chemical dynamics without 
alluding to the ingenious theory by which the President of the 
Association has proposed to account for the conservation of solar’ 
energy, i!e s-upposes planetary space to be peivedcd by an 
atmo.sphere which, except where it is condensed Hy the altiac- 
tion of tbe sun and planets, is in a highly attenuated shite. The 
sun and planets eommunicate some of their own motion of rota- 
tion to the atmosphere condensed about them, and he supposes 
that ill this way an action like that of a tilowing fan U set up, by 
which the equatoreal part of tbe fitn’s atmo-pbere acquires 
a velocity as t > stream out to distances beyond the earth** orbit, 
while an equal quantity of gas Ls drawn in at the }.olcs to mabita^ 
cquililn- um* The gases thus driven to a distance in planet*^ 
space will nf course be enormously expanded and hignly attei>- : 
uated, and in this state Dr. Siemens thinks that such of Iheaa ait 
are compound may he decomposed by absorbing the solar radia- 
tion, and thus the kinetic energy of solar radiation be cOnverittf^ 
into the potential enet^^ of chemical separation. ’ The sepa-' 
rated elements or partial compounds will, in the chculattott 
duced by the fanlike action of the solar rotation, be carried 
to the ^lar r«^on* of tbe sun as fiwl to maintain Iris tempimfi- ' 
lure by condensation and re-cotnblnatlod. I ^i\\ Dot dktettps ^ 
mechanical part of this theory farth^ ihan to remark that Ai v 
fan-like action can only be carried on at .th® eapW® ^ 
energy of tbe sun's rotation, whkh must be in eonseffiiencie'w^^ 
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dimioUhit^ And n»ut in time become too ilow to 
fmidnoe my *eniil:£ projectton of tbe atoio>ph6re into dia^atu 
iMglM of ^danetary space. As to the ohenUcal •‘iiie of the theory^ 
Dr. bifanm supposes the g;aies svhicb pemde the planetary 
apace to be not^uly of the same kind as the oomponenu of our 
own atmosphere, which, on the kinetic theory of gases diffuse 
throng that space, but also such gases as are not found in 
our lor, but sre found occluded in meteorites which may be 
supposed to have acquired them tn their previous wanderings. 
Amofi^ these he specially mentions hydrocarbons which form 
the scif-luinmoas ^rt of most comets. It is to these gases, 
together with, aqueous vapour, and carbonic acid, that he ascribes 
the prindpat part in the conservation of solar energy. That 
oom^und gases at the extremely low pressure of the planetary 
space are decomposed by solar radiation is not inconsistent with 
the laws of dUso.iotion, for it is quite posable that some com* 
pounds may be decomposed at Quinary tem^>eratures by mere 
reduction of pressure, and the radiatton ab^rbed will be the 
more effective, l>ecause it will directly affect the vibratory motion 
within the molecule, and may well |>roduce chemical decomposi- 
tion before it can, when the ^ee path of the molecules is so mnch 
increased by the atteituation of the gas, assume the form of an 
increased temi>crature. Dr, Siemens, moreover, adduces a 
remarkable experiment in confirmation of his i^upi>osition. We 
know, too, the power which our atmosphere, and c.specially the 
water v.it>our in it, has of absorbing the infra -re I rays, and that 
amongst the Fraunhofer lines some of the strongest groups are 
due to aqueous vapour, and the capital observation made )>y the 
spectroscopic observers at the la'tt total eclipse, that the group 
of lines known os “ B,^* which i-i one of ihose producwl by 
aqueous vapour, is greatly strengthened when the sun’t light 
passes by the edge of the moon an l so throu.jh the lunar atmo- 
sphere, may be taken as a contirmatioii of the theory that gases, 
like our atmosphere, are diffused through sjisce and concentrated 
about the planets. But if it be true that the com grounds are 
decomposed by absorbing the sun’s ray^ we ou^ht to fin i in our 
rntamphere the products of decomposition, we ought to find in 
it free hydrogen, carbonic oxide, and acetylene or some other 
hydrocarbons. The hydrogen from its small specific gravity 
would not be concentrated in the lower regions of our atmo- 
sphere in the saaic projwrtion as the den^-er gases, biU carbonic 
o^eand hydrocarbons could not fail to be detected in the air if 
they formed any seasible proportion of the gaseti in the planetary 
space. That a large portion of the solar radiation is intercepted 
before it reaches the earth, is no doubt true, for there are not 
only the dark lumds which are increased by our atmosphere, and 
may reasortably be attributed in part to the action of like gases 
petrading the space between us and the sun, but there is a con- 
tinuous absorption of the ultra-violet spectrum beyond the line 
U, and Cornu has found that this absorption is not sensibly 
slated by our atmosphere, so that the substance, whatever h 
may be which produces it, may be an agent in the process 
tataghed by Dr. Siemens, hut cannot be the means ot restoring 
to the Hun any portion of the radiant energy which reaches our 
dUatance from him. 

Dr. Siemens expldns the selMuminous character of comets by 
the theory that the streams of meteoric st mes, of which they 
are supposed to consi-t, bring from stellar space hydrocarbon 
ahd other gases occluded witlun them ; and that in c jnsequence 
of tlw rise of temperature due t j the frictional resistance of such 
a divided sues moving with enormous velocity, aided by 
Attractive condensation, the occluded gases will be driven out 
Md burnt, the Bame gl^dng the to the original light emitted by 
™ ^<dctw. Now the spectrum of most comets ^ows Only the 
prMIpaJ bands of a Bunsen burner, and i* therefore adequ dely 
hwptftiaed by the Bame of gas cootaimng hydr^carboua, such as 
Maim been found in meteorite*. But Dr. Hudgins has observed 
to spectrum of more thka one oomet not only hydrocarbon, 
^ bul eyanmn bands, end, although carbon and nitrogen com- 
btoe tbadffy in the eteetric arc, a coal gas fiatne to air show* no 
tipc.or the spectrum of cyanogen, and It would certainly put 
sente strain oh our credulity if it were averted that cyanogen 
were ottt of the gases brou^t ready-foroted by meteorites from 
Prof. Dewar and I have, however, recently show 
tbit if fwrogen already in comblnatloh, ais foir inatanoe, in am- 
, be brought into a hydrocarbon flame^ cyanogen - is pro* 
4 viiim in anmci^t amount to give in a photegraj^ (hut not 
iO At to be. directly visibly the dmraoteristto spectrum of eyano- 
ipekf as U hppeari to the eomets. ^ It is therefore hq tonger 

snpite^toii to acctovatldr the oyanogen 


bancU to the spectra of comet* than that ammonia or some such 
compound of nitrogen U piesenb as well as hydrocarbons in a 
state of ignition. 

Quite recently Dr. Huggins hu observed that the principal 
c»met of this year has a spectrum ot an entirely diflerent cha- 
racter, but he is nr*t yet ahde to say to what element* or com* 
pouutl* it is probably due. The notion that comeU may bring 
us news of distant parts of steUor space, towards whidi our 
system is driving, where the atmosptcre is not like ours, oxygen 
and nitrogen, but hydrogen azKl bydrocsrbon«, may fascinate the 
fancy, but the laws of occludoa oblige us to think tliat the 
meteorites have not merely wandered through an attenuated 
atmosphere of hydrogen anl hydrocarbons, but have cooled in a 
much denser atmosphere of these substances, which we can only 
conceive as concentrated by the presence of a star or some large 
aggregation of matter. They may perchance have come from 
some nebulous mass, for Draper and Huggins tell us that in the 
great nebula in Orion, hydrogen is dense enough and hot enough 
to show some of Us ctoiracteristic lines, besides the F line, which 
is seen in other nebulae, and is the last to disappear by reduction 
of density. No comet on visiting our system a second time can 
repeat the exclusion of its occluded gases unless its store has 
been replenished in the interval, and it will be interesting to- 
see when Halley’s comet next returns, whether it shines only hy 
rcBccted light, or gives us, like so many others, the banded 
s})ectram of hydrocarbons. 
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JBRACKENBURY rROFKSSOR OP PHYSIOLOGY IN OWENfj. 

College, Manchester, President ok the Section. 

On the Growth of our Knowledge of the Function oj Secretion^ 
to which h frt fixed a Brief Sketch of the Writings of the late 
Professor Francis MMand Wlicn the Council of the 

Britiiih ANSOciatton did me the honour of asking me to preside 
over ihU section, it occurred to me that a suitable subject for the 
presidential address would be a Survey of the Growth of o.tr 
knowledge of the Function of Secret! >11 ; for no subject, which 
has recently been the object of minute study by animal physi- 
ologist*, U more likely to interest all devoted to biological 
pursuits, however diverse. I accordingly propose to direct your 
attention, for the greater part of the time at our disposal to-day, 
to what api^ears to me to be the mo^t important and the most 
iiucreating of the researches bearing on this subject. 

Before, however, entering upon the proper subject of this 
address, it would ill become me a* president of this section were 
I not to speak to you, however imperfectly, of two great losae-* 
which we have sustained, and which have saddened, and still 
sadden, the hearts of many of us. llie year 18S2 wifi long be 
memorable, and sadly memorable, as a year during which 
English biology sustained irreparable Io^ses, So much l^s lately 
been wi'itten concerning that veteran in science, Charles Darwiu, 
who will figure m the histi>ry of the human intellect with such 
men as Socrates and Newton, thit I feel no words of mine are 
needed to add to your sentiment* of admiration and respect. He 
has made for himself an imperishable reputation as one of the 
subtlest, moat patient, and most truthful olwervors of natural 
|ihenomena. His powers as an ob erver were, however, almost 
surjxused by his ingenuity as a reader, and his power to frame 
the hypother^ea most apt, in the actual state of science, to re- 
concile all the facts which came within the range of hU observa^ 
lion. We remember the time when the name of Charles Darwin, 
and the mention of the theories c'lnnected with his name, 
awakened, on the part of many, sentiments of antagonism knd 
of unreasonable opposition. Hut we have lived to witness, what 
1 may term, a great reparation. Even those who did not know 
the man, and the qualities of mind and heart which endeared 
him to so many, have come to recugnise that in his work he was 
actuated by a slt^le-hearted desire to^ discover the truth ; and, 
after calm reBection# they have conceded that his studies and 
his views like adl atodies and aM views which are baaed upon 
the truth, not only are not irreconcilable with, but add 
to our conceptions of, the dignity and glory of God. 
And here I may be altowed to remark that it is impossible 
to study the writings of Darwin, and especUlly the one 
to which he treats bf ”Tbe Descent of Man,^ withqat 
recognising an undercurrent of reverent sentiment, which In on e 
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or two plaoes finds expression in words telling ns thnt man 
differs from the animal creation, if not in phy>.iau characteristics 
which cannot be bridged over, at least in moral al tributes and in 
the “ ennobling belief in God,** by his power of forming that 
conception of the Deity which, to use Darwin’s own words, is, 
‘"the grand idea of hating sin and loving righteousness.*' 
("The Descent of Man and Selection in Kelation to Sex." 
Second edition (1874), page 144.} 

We cannot help mourning for our great ones, though they be 
taken from us in the fulness of years, and when their labours 
have been so numerous and so productive that wc marvel that 
they have been able to achieve so much within the span of a 
single life ; but our grief is immeasurably greater w hen the man 
of genius is taken from us in the plentitude of strength, as 
it were upon the threshold of a life full of extraordinary 
promise. 

Francis Maitland Balfour, whose sudden death has so recently 
cost a gloom over us all, was a man who appeared destined to 
advance our knowledge of animal development more than it had 
been advanced by the labours of any one of his predecessors. 
His death recalls the train of thought which we have pursued 
when reflecting upon the lives and works of such men as Mayow 
and Bichat, Gerbardt and Clifford. If so much could be achieved 
in so short a life, what great benefits would science not have 
derived, what remarkable steps in advance might not have been 
made, had it been given to these great minds to work on for the 

g ood of their race daring a lifetime of ordinary length. It must 
e sufficient for us that it was destined otherwise ; and, in 
mourning for our departed friend, we may at least reflect that 
we would not have him less worthy of our admiration in order 
that we might mourn him the les«. 

The Researches of Francis Maitland Balfour. 

At the risk of having to be somewhat brief in my discussion of 
the subject proper of this address, I must yield to the impulse 
which leads me to give you some account or Balfour’s work.* 
Having been educated at Harrow, Balfour entered Trinity 
College, Cambridge, in the year 1870, His friend and master, 
Michael Foster has told us how, from the very first, besides 
engaging in systematic studies w hich he was able to pursue with 
no small degree of Bucce^8, he devoted himself with passion 
to original research. At the very outset Balfour engaged in 
work which led to speculations of a fundamental and far>seeking 
nature, and of the three embryological papers, (Studies from the 
Cambridge Pkysiotogkal Laboratory, Part I., 1873. Quarterly 
Journal of Microsopkal Science^ vol. xiii,, 1873.) which he wrote 
before taking his degree, two related to questions which occup’ed 
his attention in a special manner to the end. One of these, " On 
the Development and Growth of the Layers of the Blastoderm," 
contains several statements not afterwards maintained ; for in- 
stance, as to the independent origin of the mesoblast in the 
chick, where it is said " neither to originate from the epiblasi 
nor from the hypoblast, but to be form^ coincidentally w ith the 
latter, out of apparently similar legmentatlon cells." lire other, 
"On the Disappearance of the Primitive Groove in the Chick," 
calls attention to, and corroborates Dursy's discovery of seven 
years before, and closes with a sugge-tion of the great hypothesis 
Ifaftcrwards elaborated) that the primitive streak is a lingering 
remnant of the blastcmore. Balfour also w rote whilst an under- 
^oduate ^‘On the Development of the Blood-vessels in the 
Chick," but it may be doubted whether be advanced our 
knowledge of this obscure hubject 
The " Elements of Embryology," by Michael Foster and 
Balfour, appeared (1874) shortly after Balfour had taken his 
-degree (1873), PoHerhas generously recorded how great was 
the part his pupil took in the production of this book, llie 
month after taking his degree he made his first journey to Naplci*, 
and it was whilst w orking there that he entered upon bis remark- 
4d>le investigation on the development of Elasmobranchs. The 
nataral outcome of Gewnbauer's exposition (Gegenbauer, " Pas 
Kopffikelett der Selachier," 1873) of the ytinuuve character of 
this group, was that increased interest should attach to all re- 
aearcEcs on iU embtyology. To an introductory account of the 
'Cmiwyology of Elasmobranchs [Quarterly Journal of Microstop- 
kalSci^e^ VoJ. xlv., 1874,) Balfour owed, I believe, hii fellow-- 
ahip at Trinity College, and f^m that time onwards until 1^8 
he parsued the investigation at Naples and in Cambridge, The 

* la the preparailon of this part of my address I have been vejy greatly 
Jiided by ow of fialft-ur's pupils, my nephew, D'Aroy W. ThompeonT 
Scnolat- of Trinity Colle|;e. 


collected results appeared in 1878, as "A Monograph on the 
Development of Elasmobranoh Fishes." No rcseaieh nptMi a 
limited group ever contam^ more numerous or more vride 
generalisations, extending over the whole domam of vertebrate 
embryology. 1 may dw& for a few moments upon some of its 
moBt interesting sections. 

The structures which we are now fiuniliar with as "head- 
cavities" are described for the first time, and named; their 
reUtion to the cranial nerves and their resemblanoe or equivifUenoe 
to the muscle plates of the body are pointed out ; and Balfottr 
seizes upon their value in throwing light upon the great problems 
of the segmentation of the head and the segmental value of the 
cranial nerves. In particular the 5th nerve and the 7th, with the 
auditory, are specified as the segmental nerves of the manditmlar 
and hyoid segments. The ^hort, but very important, notice of 
the sympathetic system showed that its ganglia developed on 
branches of the spinal nerve, and that it w as therefore a product 
of thccpiblast (" Elaamobranch Fishes," p. 173.) Ihe primitive 
features of the mesoblast and notocord and their hypobleatic 
origin arc de!^c^ibeU, (" Elasmobranch Fishes,” pp. 49, 85, p2, 
104.) and furnish material for the comparison afterwards ioi tftu- 
ted in the " Comparative Embryology" (vol. ii., pp. 243, 346.) 
bctw'een their development in Elasmobranchs and their still mote 
primitive origin in AmphioxuK, as diverticula of the archenteron. 
A very able chapter on excretory organs concludes this monograph. 
This subject had engaged Balfour’s attention very early, and bis 
introductory account of Elasip^branch Development contains his 
discovery of segmental organs in Elasmobranchs, — a discovery 
made independently but simultaneously by Professor Semper. 
The%e organs ore shown to develop in the mesoblast, and are 
compared with the segmental organs of annelids. 

A paper published in 1876 givesa singularly dear and thorough 
risumf of our knowledge of the development of the arino-geuital 
system ; and the diagrams there given, illustrating the homologies 
of the male and female urino-genital organs, are wonderfully 
simple and instructive. Shortly after the publication of this 
paper, Balfour l)ecame a Fellow of the Royal Society, for which 
he received a Royal Medal in 1881. 

Among the interer-ting points that Balftur bad made dear in 
connection with the spinal nerves of Elasmobranchs, was the 
fact that the anterior and posterior roots arise alternately, and 
not in the same vertical plane. He sought for an explanation of 
this in Amphioxus at Naples, in 1876. Owsjannikow and Stieda 
had dificovered that the nerves of the op^x^-ite sides in Amphioxus 
arise alternately, and Stieda further slated that the nerves of the 
same side arise ^temately from the dorsal and ventral comers of 
the cord. Stieda considered that two adjacent nerves were 
together equivalent to a single spinal nerve of higher vertebrates. 
Balfour [Journal of Anatomy amt Physio/oj^, vok x., 1876.) 
found no trace of diflerence of level in the origin of nerves on 
the same side, i,e. he denied the existence of ventral or anterior 
roots ; and afterward^, in inveHignling the cranial nerves of 
higher vertebrates, and being unable to find any trace of anterior 
rooti», he framed the bold hypothe--l8 (" Elasmobranch Pishes," 
P- * 93 » "Comparauve Embryology," vol. ii., p. 380.) that the 
bead and trunk Wd been differentiate from eacn other at a liioe 
when mixed motor and rensory posterior roots were the only 
roots present, and that cranial and spinal nerves had been Inde- 
jwidenlly evolved from a common ground-pUn. 

Balfour's investigation of the development of the ovary was 
incomplete when his work on Elasmobranchs appeared ; and be 
continued to work at this subject, both in Elasmobranchs ana 
Mammals, publishing upon it in 1878 (QuarisHy yonrmf 0/ 
Muroscopital Science^ voJ. xvlii, 1878.) A paper publirixed in 
the fame year, on the "Maturation and Imprecation of the 
Ovum,*' contained the very ingenious suggestion that the casting 
out of the polar bodies prevents the ovum developing by Bacff 
into a new individual, Lu prevents parthenogenesis j Belfottt 
points out that parthenogenesis is practically confined to 4 be 
arthropoda and rptifera, which are the only two groups in which 
polar bodies are not known to ooctir. 

Balfour still coutimied, now in conjunction with SedguM, his 
researches on the urino-genital tystem, and described, anting 
many other new points, the existence of a head-kidnffy 
(pronephros) in the chick (/VaeMuh'iMvof the Royal Society^ vol 
xxvii., 1878). . . 

In this year, Balfour also iaves^tod {Qmrteriy Jommitjof 
Mkroscopkal Scitfue^ vol. xvL,^ ^879.) the early develapii|i»|g^ «rf 
lAcerta, and pointed out (he preience pf a primitive streak and 
of a neurcnteric canal. This idvesdgation conhrmed his benef 
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Im the hypothesis prcviou^y Quoted that the primitive streak U 
the relic of a blastopore. 

At this time Balfour was working hard at his text-book of 

Comparative Embryology/’ His published papers were no loss 
nomerous than before^ but consisted in part of extracts from the 
more speculati ve chapters of the forthcoming l>ook . H e, however, 
pablUhed a paper, {Quaticrfy yournal of MUroscopicai Sciettct^ 
vml. xa.| i8to.) containing the renuUs of a-ork scattered over two 
years, on thet development of Spiders, He also publtshed a 
paper {Pr 0 ct 4 diHgs of the Zoological Society, iS8z.) on the 
skeleton of the paired tins, based u^o i his work on Ela'^mo- 
brancha In this he contests th; vi-iws of Gegcnbaaer and 
Huxley, tb t tlie iirtmitive hn consists of a central muUi aegmented 
axis with m'^ny lateral rays, and is mo^t nearly retained in 
Ceratodus ; he rather considers the primitive form to be a 
longitudinal bar running al mg the base of the fin (basi|>terygmin), 
ana giving off at right angles a series of rays which pass into the 
6n. He adheres to the view expressed in the ’* Elasmobranch 
Fishes," (p. loi.) that the vertebrate limbs are remnants of two 
continuous lateral hns. 

Another imp irtant paper of the same year dealt with the 
placenta, Balfour supposed that in the primitive Placental ia, 
simple fcL'tal villi, IIkc those of the pig, projected from the 
dificoidal allantoic region of the chirion into uterine crypts. 
Hie deciduate dlscoUlal placenta of Rodents and Insectivores 
is the hr^t stage in advance of this primitive type. Then alon^ 
difTcreiii lines diverge the zonary placenta of Carnivora, and the 
diffuse placenta of Suidm, Ixiniurid^c, Ac. ; and the latter 
becomes contracted down to the di coidal placenta of man, a 
form in no way to be confounded with llie prim tive discoidal 
placenta of Rodents. 

He engaged also, in conjancti >n with Mr. W. N, Parker, 
in a very important research; to be published in full in the 
•‘Philasophical Transactions," on the “Structure and Develop- 
ment of Lepidosteus.” This paper contains an immense amount 
of new matter, both anatomically and embryological, and shows 
that Lepidostcu^^i though a <true ganoid, has very marked tele* 
ostean afifinities, 

Balfour's la^t published paper, {QuarUrly Journal of Micro- 
Hopkal Science^ vol. xxii., 1882.) wdiioh appeared during his 
recent illness, was written with the ns istance of Mr. Deighton, 
and related to the germinal layers of the chick. This paper 
describe^, in a very beautiful way, the d )ublc origin of the 
mesobhut, partly from an axial strip of epibla^t in the line of 
the primitive streak, ani partly as two lateral plates differentiated 
from the hypoblast in front of the primitive streak. 

Before his last, fatal journey, Mr. Balfour was engaged in 
prepf^ing a new edition of the **ElemcnU of Embryology,” 
and in producing a very elaborate memoir on the “Anatomy 
and Development of PeripatU'*.” He had previously investi- 
gated that animal, in 1879, and hod cleared up the matter of it4 
aegemental organs {overlooked by Motley), and demonstrated 
the presence of ganglia on its ventral nerve-cords. 

Mr. Balfour became a mem 1 >erof thi^ Association in 1871, 
the year after he entered Trinity College. At the brilliant 
Belfast meeting in 1874 he read his first paper before the 
Association on Klasmobmuch Fishes; and this paper and 
Balfour’s share in the keen discussion which followed ore Mill 
temeinbered with admiration by many. In xSSo, at Swansea, 
he delivered an address, us Chairman of the sub-section of 
Anatomy and Physiology, dealing with the mutual services 
rendered by the evolution theory to embryolo^, and by embryo- 
logy tj the evolution theory, with special reference to the 
developmental hi^bry of the nervous system. In 1881, he was 
appointed one of the two General Secretaries. 

But the great text-book of comparative embryology (“Com- 
parative Embryology,” vol. i., 1880, vol, li. l88t) w the real 
monument of BUfour'a fame. It is Im^Kwible to convey an 
Id 4 a of the merits of thU book. It grappled with the enor- 
moiu mass of scattered literature upon the subject, and formed 
it ell into a consecutive account, clear and accurate. Discordant 
stalements were welched and esliinated, fre^aebUy brought 
Into Harmony by an ittgenMs explanation or by a new and 
erodal observation. Countless inveatigations were repeated 
verified! and countless sugge tiona of important work, that 
etiH remain^ to be dOnti make the book os valuable to the 
aeoewf ns to the tilie chapters (*^ComLiarative 

EmHryology/ vol. ii., qhop. xi, xh. xhl.) mokt ttmovkable f >r 
and pHtlosophic go^alisaUoas ore those dehUng with the 
; ^AaceVtnil Form of the 0 ordau^'’ ” Lary^ and the 


“ Origin and Homologies of the Germinal iAyer.f,” Balfour 
accepts the gostruta as a stage in the evolu'ion of the metazoa,, 
and leans somewhat to invagination, as the more primitive pro- 
cess than delamination io the production of the gostnila. He 
sbow.4 distinctly that the mesoblast arose in the nr t instance^ 
not independently, Hut as a differentation from the other two 
layers, and that the mesoblast is a homologous structure 
throughout the triploblastic metazoa. In the chapter on 
“ l.arval Forms ” he gives numn-ous reasons and arguments for 
a larval development repeating the ancestral histoiy, l^etter and 
more fully than a fa**al development ; he reviews the types of 
larvfc (di'icriminating six type.^;), the coses tending to produce 
second^ changes in iarvse, and suggests, as a hypotheri^ for 
the passage from the radial to the bilateral type, that in a 
pilidium-ilke larva the oral face elongated unequally, an 
anterior part forming a prfc oral lobe, and a posterior outgrowth 
the trunk, while the aboral surface became the dorsal surface. 
He suggests that uduU Echinodermata have retained, and not 
secondarily acquired, their radial symmetry, and considers a 
radially symmetrical organism, like a medU'^a, as the prototype 
of all the larval forms above the coelcntcrates. Balfour does 
not admit the specially close relationship of the Chordata with 
the Chietopods, whtch Dohrn and Semper maintain ; but con- 
siders that the Chordata descended from a stock of segmented 
worms derived from the same unsegmented types as the 
Chselopois, but in which two lateral nerve-cords like those of 
thenemertines coalescetl dorsaily instead of ventrally. He con- 
siders that the mmth in anceiitral Chordata was suctorial, and 
was not formed, as Dohrn supposes, by the coalescence of two 
visceral clefts. Finally, Balfour draws up a scheme of the 
phylogeny of the Chordata, according to which the hypo- 
thetical protochordata, with a notochord with a suctorial mouth 
and very numerous gill-slits, acquired one by one, vertebrae, jaws, 
an air-bUulder, a pentadaciyl limb, an amnion ; each new acces- 
sion characterising a hypothetical protogroup, from which some 
existing grrmp is supposed to have diverged. 

Tho.e of my hearer -i who had not followed Balfjur, scientifie 
labours, but who merely knew him as one of the most respected 
Workers in the field of biology, will 1 trust, even from my brief 
sketch, have formed some idea of the activity and originality of 
bis mind, and will understand how hi-> death has occa^oned a 
feeling almost akin to despair, in that he occupied a place which 
it appears to us now impossible to fill. “ How are the mighty 
fallen, and the weapons of war perished ! ” 

On the Growth of our Knowledge of the Process or 
Secretion in the Animal Kingdom. 

The Views of the Ancients , — It was known to the ancients 
that organs of the 1x)dy cxisi whicli are concerned in the 
separation from it of excrement itious substance-', although the 
greatest doubts prevai'ed as to the organs to which such functions 
shmld be ascribed. Thus we find Hippocrates defining it os 
characteristic of glands that they occur in moist parts of the 
body ; but showing hi-; ignorance of the true relations of glands 
to seiretion by connecting them with the formation of hairs, and 
discus^'ing the question which we find our own Wharton debating 
again in the seventeenth century, and which he formulates^ 
“Num cerebrum ad glandnlarum numerum vel viscenim 
accedat.” The general opinion of the ancients, and the opinion 
which was adopted and by Galen, was that the glands were 
sieves or &}llanders (coU), which served to strain off from the 
blood purely excrementitious substances. The liver and kidneys 
w'cre straniely enough removed from the group of glands and 
placed amongst the viscera. The first writer a ho appears 
syitemoticallv to have t-eated of the glands was the lieibre-^ 
mentioned Wharton in bis “ Adenographia sive glondularum 
totius corporis descripti Although this author certainly added 
to the existing knowledge of the descriptive anatony of secreting 
organs, hi^ views on the functions of glands were strangely 
fanciful and erroneous. 

The glands' he considered to be especially reUted to the 
nervous systent, the viscera, so-called, to the blood-vessels ; such 
lands as the pancreas, and the salivary and lachrymal glands 
eing engaged in separating excrementitious snbstanoes from the 
nervous system. It was in 1665 that the, great anatomist' 
Malpighi Exercltatio Anatomica de Renibus”) first attempted 
to investigate the structure of glands in a truly scientific spirit, 
endeavommg to ektahiish a relationship between simple gliMu- 
lar follicles m such complex glands as the liver. AIJ gtaods He 
believed p cintslo a$ ummate elements bodies which he termed 
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a word \>hich in its primitive clasiical eensehMbeen 
used to designate the stone or seed of the grape or the grape 
itself. The conception, indeed, which Malpighi formed uf un 
**aitnus'* was rather that of a iccrcting nodule than of an 
ultimate saccular or tubular recess. The ** acini,** however, he 
believed to be in communication with the efferent ducts of the 
glands to which they belonged, and throu^i which they poured 
out their proper secretion, derived in the first instance from the 
blood contained in minute arteries supplied to the gland. Kuysch 
(i6g6), known as the first celebrated injector of blood -vcsbels 
finding that frequently the fluids which he forced into ihc blood- 
vessels of glands escaped through their ducts, or made their 
way into the surrounding tissues, concluded that the blood-vessels 
communicated directly with the interior of the glands ; these he 
held to be organs which, according to the views that had long 

J >revailed, merely strained off from the blood certain of il.s more 
iquid constituents. The view's entertained by the most eminent 
of the supporters'Vjf Ruysch, the illustrious HaJlcr were expressed 
by him as foUow's. After defining the term * ‘acinus " to signify the 
ultimate division of a gland, he remarks that “the acini consists 
of congeiies of vessels, bound firmly togetlier with the cellular 
web, containing an excretory duct m their interior, which com- 
mences from the most mimite arteries by small ducts imi>ervious to 
the blood. , . . So that >ecretion differs from the ordinary circu- 
lations of the blood in this particular, that the smallest arteries are 
continuou-i with veins of equal or greater sue, capable therefore 
of receiving the blood, whilst the excretoiy ducts are much 
jimnlJer, in order to effect the separation of the secretion.*’ 
(Haller, p. 275.) The advocates of the Ruyaehian theory 
W'crc compelled to have recourie to the most improbable hypo- 
theses to explain the diversity of the seerttions of different glands, 
for example, ihai different glands secrete different liquids, 
because of the difference in the diameters of the pores by which 
the blood-vessels communicate with the glands ; that the different 
arrangement of blood- vessels, the mode in which they divide, the 
resistance wliich they offer to the flow of blood thi ough them, by 
modifying the pressure and velocity of the blood- flow through 
the organ, induce secretions varying in character. It is strange 
to learn from Halley as was influliiiably the fact, that the great 
majority of his contemporaries, such men as Peyerund Vieusvens, 
and even Hoerhaave, adopted the Kuyschian view of the .struc- 
ture of glands. 'I’he opposition to Ruysch came first from 
Ferreiu (FVrein, “Surla ^structure des Glands,*' < 5 icc., Mimoires 
cie i*A(ad» Ray. dts Reieners dt /bm, 1749I, who maintained 
that the kidneys e>scntially consist of an assembU eof convoluted 
tubes, which he looked upon to lie the seat of the renal -eerction 
— tubes which a subsequent investigator, Schumlansky (Schnm- 
lansky, “ DKserlatio Inaugur. Anatomica dc Kenum structurd, 
A gcntoreli, 1880), looked udon as taking their origin in the 
acini of Malpighi, to w'hich he referred the active part in secre- 
tion. Then followed the researches of Mascagni and Cruickshank, 
who found, by injecting quicksilver into the mauimiry glands, 
thab the ramification of tlie ducts of this organ terminate in 
racemo.'C follicles; though Ma-cogni still admitted a connection, 
by means of open pores, between the sides of the glandoUr blood- 
vessels and the interior of the glands themselves. It was 
unquestionably Professor E. 11 . Weber, of Leipzig, w'ho 
completely demoli; lied the Kuschyian hypothesis, and who by 
numerous researches on the salivary glands of birds and of 
mammals, and on the ;«ncreas of birds, established the general 
fa<it of the terminatio 1 of gland ducts in blind extremities, 
though with modesty he pot lorward his opintom as confirming 
the mductions of Malpighi, expressing himself as follows : 

Admirably did Malpighi avail himself of the structure of the 
liver in the lower animals, and to the embryo of the higher, - n a 
foundation-stone for his opinions ; for the arraugement of the 
whole glandular system speaks for itself, inasmuch a$ it simply 
■Consists of single, compact, holl iw, blind canab, more or lets 
numerou , floating in the fluid which surrounds their organs ; and, 
■allbough these ramifications are drawn out between the branches 
of the blood-vessels, there is no immediate passage from one to 
the other." ^ 

Thr Researchm of Johannes *M irn.ER, 

Such was the state of knowledge in reference to the structure 
of accreting glands and secretion at the time when the great 
Johannes MUUer uudertook the iDye>tigation of which the re-ults 
were first of all published in the memorable work entitled “t>e 
<ilandu|ariim secementium Structuri penitiori earumque prima 
Fbrmatione ** 1S30). It is impossible not to sympaiMse 


with the reflection of Professor Hetdenhain, recently made hi 
reviewing the researches of Johannes Miiller in connectien wRb 
this sumect (Heidendain in Hermann’i “Handbuch der ^Phy- 
siologie,^’ vol. v., 1880, P. 6.), to wit, that the physiologists of 
to -day may be accused of ingratitude for havi^ allowed thegTeat 
name of Johannes MUller to have well-nigh disappeared from tile 
pages of physiological literature. We forget that this ittan-~ifaiS 
giant in the field of biolo^ as he is approj^riateJy termed by 
Ileidcnhain, the last man of whom perhaps it will ever be eaJid 
that he Was at once the greatest comparative anatomist of his 
.time and tlie most philosophical and original of allcontemporiilry 
physiological writers — by his own researches, and particularly by 
the one which concerns us to-day, influenced the progress of 

f hy&iology, at a ti.ost critical period, more than any other man. 

Ic was not, like his contemporaries Mngcndie and Klourens, a 
great physiological cxj>erimenter, though he shovied that he well 
appreciated the value of cxj-ieriment in advancing our science ; 
but he was prc-euiinenlly a physiologist who recognised the 
immense iinj orbince of a cluse study of Biructure, not only 
because of the interest which it presents to the pure and philo^ 
sophicnl morphologist, but because of its absolute necc sity, if we 
are to penetrate at all deeply into the secrets of animal function. 
Midler, in the first inKtance, had convinced himself, by the study 
of the circulation (if oigans sufficiently transparent to ]">crmit of 
it, especially the circulation through the liver of larval sala- 
manders, that, in glands, arteries never end in any other mode 
than by capillaries leading into veins, lie then set himself to stody 
in the case of most glands ^^^^d in a large variety of animals, the 
relationship of gland ducts to the truly secreting parts of the 
organ, and the relation of the blood-vessels to these. Hasing 
himself upon these anatomical studies of adult organs, andu|>on a 
careful study of the development of glands — a study which had 
been attempted ^i^ghtly by Malpighi, nod more satisfactorily in 
the case of the parotid by E. H. Weber (E. H. Weber, 
Bcobachtungen libcr die Structor ciniger conglomerirten und 
eiufachen Driisen und ihre erstc Entwickelung,” MicRel's Anhiv 
for 1827, p. 274)— Muller came to the conclusion that all glanda 
possc^secl of a duct are only iiivoiurions more or le^h complex of 
membranes, the largest number being involutions of the external 
investment of the liody or of the meinl»ranes opening upon it* 
surface. The following are the general results relative to the 
structure of glumh which Miiller deduced frem the anatomical 
study of individual organs :*r * 

1. However various the forms of their elementary parts, all 
secreting glands without exce|>tion (not only those of the hturmn 
body, but all met with in the animal kiogefom) follow’ the same 
law of conformation, and constitute an uninterrupted series from 
the .simplest follicle to the most complex gland. 

2. No bne of demarcation can be drawn between the secreting 
organs of invertebrata and those of vertebrate animals; not 
merely do we meet with the simplest sacs and tubular secreting 
organs, like those of insects, in the higher animal-, but there Ss a 
gradual transition from these simple fiecreling organs to the 
glands of the most perfect vertelx-ata, 

3. All glands ogree in affording by their interior a Urge 
sutface for secretion. The varieties of internal surface by which 
the great end— extent of surface in a snrall space — is attained, ate 
very numerous. 

4. Acini, in the hypothetical sense in which the term has been 
us^ by writers-* in the sense viz, of secreting granules— do not 
really exist ; there are no glomeruli of blood-vessels with ducts 
arising from them in a mysterious way, as has been supposed, 
whatever notions may have been held regarding them. 

5, The parts described as acini ore merely masses formed hy 
the agglomeration of the extremities of the secreting canals) 
frequently, indeed, they are formed of raimitc vesicles aggregated 
together in grape-like bunphe.s which may be injected ^wttb 
mercury, and are often su'^ceptible of inflation. 

6. In many glands which have been inoonvectly dtkaibod to 
have acini or seaeting granules, there ace not even the hoUow 
vesicular acini; the ^secreting tubes, instead of termteatliw Jh 
vesicles or cells, form long Convoluted canals or straight tidw or 
short casca, ' 

7. It has been demonstrated in the case of all glands that thO 
Hood-vesf els are not continuous with the secrettng 
the minute vessels bear the same relation to the coats of ' ^ 
hollow secreting canals, and their closed oAttewdtiesj as to , 

• TbU ahstract-of aenwal oone lw dens h as heiti 

^ sMdpBS living op thw «^(X In bis 0 pS 
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delicate aecrettng membrane^ such as, for example, the 
miootts membrane of pulmonaiy air cells, 

S, The arborescent ramilication of the blood-vessels acootn- 
lidi^ the duets in their development, and the reticulated 
oapdiaries in which the blood vessels terminate are extended 
om all the closed elementary parts of the gland and supply them 
whh blood. In the chick we may observe the simultaneous 
development of the two systems ; in proportion as the develop- 
mcfnt internal surface from a plain membrane to caecum and 
ramihed cneca proceeds, the vascular layer of ihe originally simple 
membrane is raised on the exterior of the elHoresocncc. 

9f The ramihed canals and tubes, which when the stracture is 
simple, as in insects and crustacea, and even in some glands of 
the mammalia, lie free and unconnected, become more aggrega- 
ted together, and acquire a common covering, iu proportion ss 
thfltr evolution k carried further ; and thus k produced a paren* 
chymn or solid organ. 

10. The capillary blood -veft'tehi are for the most part much 
more minute than the smallest iTnutches of the ducts of secreting 
canals and their ca^'cal extremities, even in the most complex 
glandular organs, I'he elementary parts of glands though 
minute, are of such a size that the capillary blood-vessels lorm 
around them a neiwork which invc'^ts them. 

11. The formation of the glands in the embryo displays the 
same jwogressivc evolution from the simple to the complex state 
as is observed in ascending the animal ^cale. The most perfect 
and complex glands of the higher animals, when they first appear 
tn the embrycj of thc'ie aiiimab, cond^'t merely of the free efferent 
ducts williout any branches, ami in lliaf state exactly resemble 
the secreting organs of the lower ani mills. The glands are 
formed from the unbrajiched tubes by a kind of efllorc^cencc or 
ramification. 

12. The mode in which the extent of internal secreting surface 
of a gland is realised is very various ; and no (Uic kind of con- 
formation iri peculiar to any kind-of gland. Perfectly differcnl 
glands may have a similar elementary stfucturc, a^ Is the case, for 
instance, with (he testes and the cortical sub-tancc of the kidneys. 
And similar glands have often a perfectly different structure in 

eat animals ; of which the lachrymal glands, examined in 
the chelonia, bird-, and mammalia, afford an example. 

, Johannes Midler, recogmi^ed thoroughly, as we have fcen, that 
the character of a secretion cannot be deduced from thcs'ructure 
of the organ which produces it. Was he able to throw any 
light upon the mystery which bad baflled his predecessors and to 
explain the caiue of the specific endowments of the different 
glandular organs? Let us allow Mlillcr t(> speak : — 

"The peculiarity of setu’etions does not depend on the internal 
conformati m of the glands ; for, as I have sufficiently demon- 
strated, each ‘ccrction is in different animals the product of the 
most vorioU'^ glandular structures, aud very different fluids arc 
secreted by glands of similar organisation. The nature of the 
secretion dei^nds therefore solely on the peculiar vital properties 
of the organic sulwtance which forms the secreting canals and 
which may remain the same, however difforont the conformation 
of the secreting cavities may be ; while it may vary extremely 
altbongh the form of the canal or ducts remain the same,” It 
was the living lining substance of the gland which, according to 
Johannes MfiUer, formed the secretion, at the expense of mate- 
rials which it obtained from the blood of contiguous capUlarie*. 
Thk living suiwtance lining the inner recesses of the glands bad 
not yet been differentiated Into its constituent unit*!, the accreting 
oelk, and therefore MuUer’s statement wanted a certain definite* 
news, though, so far os he went, ho waa perfectly accurate. 

The RESEOJicitts of Johk Goodshl 

Tlie Hucoess with which that eminent pupil of Johannes 
ICUUer, Theodore Schwann, hid extended the generalisations of 
^kidefi (on the port taken by the cell in tl» formation of 
etiwrtatm) to the ehicldation of' the anitnia tissues, had 
the fii^eet impulse to the study of onhnal Wstblogy, and 
• W number ^obwrrew, eepeckdlyin Cernmy and England, 
^dire^i^ die*r to the abcovery and study, in all 

%$am and oogotts, of the aU-Hnpoftant .0^; 

^ womcad the hypothesis that Ute nneteated 
which he dboowed to Kne iIk ^and duels might 
uMOroise Heirte had deserfbedertth great 

!|aiiiutene«»(!teeptth^«meelbe^teh^l^^^ theprin- 

eM gland* and MMm, whkdi fdpm the tapst eupdifekl 

stig^ed 

(ftnft tJiU epithdlfim probably played a port in the tut of eecre- 


tion. It was however, unquestionably the Scoitish anatomist, 
JohnGoodsir, tp whomwa^f reserved the merit of establishing ia 
an indisputable manner the fact that the essential and ultimate 
secreting aiructures in glands are the morphological units, the 
gland cells, Johannes Miiller had examined the arranga*' 
ments atul coarser structure of glands throughout the animal 
kingdom, with the result of discovering the general plan of 
gland -structure, and the analogic-* existing between glands, how- 
ever diverse, so John Good Jr passed under review the histologi- 
cal characters of the cells of different glands in a large variety of 
animals, vertebrate and invertebrate. His first results w'crc pub- 
lished in the “Transactions of the Royal Society of lulinburgh” 
for the year 1842 ; his more matured views were developed in a 
{xipcr entitled “On Secreting Structures,” ubich foraied one of 
a collection of papers which saw the light in 1845. As a result 
of his survey Cioodsir came lo conclusions of which the most 
important may be stated, almost in hia own words, as follow s 

“ 'JTiC ultimate secreting structure is the primitive cell en- 
dowed wdlh a peculiar organic agency, according to the secretion 
it is destined to )>rodace. I shall henceforward name it the 
primary secreting cell. 

“ Each primary secreting cell is endow ed w ith its ow n 
peculiar property, according to the organ in which it w situated. 
In the liver it secretes bile, in the mamma milk, &c, 

“ The primary secreting celU of some glands have merely to 
separate, from the nutritive medium, a greater or less numlter of 
matters already existing in it. Other primary secreting cdls are 
endowed with tlie m-^re exalted property of elaborating, from 
the nutritive medium, matters which do not exist in it. 

“ The discovery of the secreting agency of the primitive cell 
docs not remove the piincipal mystery in which the function has 
always been involved. One cell scci'etes bile, another milk ; yet 
the one cell docs not differ more in s*ructurc from the other than 
the lining membrane of the duct of one gland from the lining 
membrane of the duct of another, llie general fact, however, 
that the primitive cell i. the ultimate secreting structure, is of 
great value in physiological science, inasmuch as it connects 
secretion with growth, as phenomena regulated by the same 
laws.” 

Goodsir was unquestionably wrong in certain of his sj>ecula- 
tions concerning secreting cells ; as, for instance, in attributing 
at one time the chief part in the process of secretion to the cell 
wall, at it later period ascribing the same function to the cell 
nucleus. He certainly hail not grasped the modern idea, which, 
as I shall afterward.s more particularly point out, considers the 
act of secretion as one of the results of the activity of the living 
protoplasm of the cell. His nssum)>iioD, too, that tlie secretimr 
cell invariably contains^ preformed, the characteristic matters of 
the secretion, is one which is by no means generally true. Never- 
theless, it is impossible to study GtHidsir’s researches on the 
jsccrcting cell, w ithout ascribing to him the merit of having been 
the one who made the most important general] ■nation, connecting 
cell life with a definite org-rnic function. 

I may be permittetl, as it were parenthetically, to refer f.*r a 
moment to Jcdin Goodsir, with the veneration which is natural in 
one who was his pupil. If it l)c true that the rapid march of 
scientific discoveiy has caused us well-nigh to forget the great 
debts which we owe to Johannes Mtiller, it is no leas true that 
John Goodalr's name has paftsed into premature and undeserved 
ohUvioin. Goodsir^a was a mind which in some respects, especi- 
ally in Its tastes, resembled that of Muller. He was a devoted 
anatomist, and studied raorphology in the first instance for its 
own salre, but also because of the light which it slieds on organic 
function. He hod a powerful mteUeot, an insatiable thirtt for 
knowledge^ a sympathy wHh all branches of inquiry wlWch could 
throw li^t upon the s^enoe to which he devot^ hu life, and a 
devout and reverential spirit, which was not the less strong be- 
cause it only rarely foand ai»dilde» though then it was emphatic, 
ntteranoe. In the earlier part of hi* scientific career, numerous 
papers, for the most part short, bat characterirnd by remarkable 
originality of od^senmtion and fteshneos of thought, seen^ to 
promite that Goodsh would be one of the tn»st Droductive of 
the workers of his tame- A Ungering illoess which, wkhout 
altogether disabling him. enlleeblea his physical powers, and cost 
AgkioranpdBalUevrtndilwd so much, almost put an 

end to in so fisr as the scientific world^ at large wan 

Conceined, and henoalorword he devoted hU remaining energies 
to stedies of whtcH Ihe rosiilU were for the most nart not p»h- 
lUhed, '^t Sspertall^ to the task of teacHrag. Goodsir was a 
master who. if judged of by the low stand xrd of fitness to in- 
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struct the great majority of his pupils in ^uch a manner as to 
enable them successfully to pass examinations, would occupy no 
exalted position. He possessed, however, the far rarer power of 
instilling into the minds of the best of his pupils that love of 
ori^naljnquiry, and that deep regard for truth which are the 
c^f incentives to all scientific research of any real value. 

The investigations and Theories ok Bowman. 

At the time when Goodsir was engaged in hU investigations 
and speculations relating to cells, Mr. Bowman was making 
researches which were to give him a lasting place among the 
great histologists of the century. 

His investigations on the structuic of the kidney, ^ which was 
published In the ** Philosophical Transactions for the year 1842, 
surpassed in completeness as an anatomical study, no Jess than 
by the deep insight into the nature of the function discharged by 
the organ, any investigation of like kind whicli had preceded it. 
It not only led to a more complete knowledge of the structure of 
the kidney than was possessed of that of any other gland, but tt> 
far-seeing generalisations concerning the structure of mucous 
membranes, and of secreting organs generally, which found ex- 
pression in a ma'-terly article on mucous membranes, publi'^hcd 
in the year 1847, in the ** Cyclopaxlia of Anatomy and 
Phy^iolofy.*’ 

Ti'ne will not permit of my giving a complete analysis of the 
(to use a German expression) epoch-making research upon the 
kidney ; but let me remind you that Jt led to a complete under- 
standing of the relations of the Malpighian bodies to the urinary 
tubules ; to a description which, so far as it went, wtls ):>erfcctly 
accurate of the tubules tliemselve®, though the scheme upon 
which these tubes are arranged has, since Bowman’s time, thanks 
to the labours of Henle, Ludwig, and Schwcigger-Seidel, been 
roved to be more complicated than he had imagined, and to a 
nowlcdge of the distribution of blood-vessels, not only in the 
kidney of man and other mammalia, but also in that of certain 
reptiles, 

llis study of the structure of the tubuli uriniferi had led Mr. 
Bowman to di'^cover that in these, a layer of epithelial cells lies 
upon a fitruclurelesR membrane, to which he gave the name of 
the basetmnt mmbram^ and which intervenes between the 
epithelium and the blo^ capillaries, whence the materials of 
secretion are primarily derived. His examination of the mucous 
membranes of the body led Bowman to the concluvion that the 
relationship so easily observed in the case of the kidney between 
cells, basement membrane, and blood-vessels, is one which holds 
true, not only in the case of that organ but in that of many other 
epitheliated structures. 

“ In the mucous tissue,” said Mr, Bowman (Article, Mucous 
membrane^ in Todd’a “Cyclopaedia,” p. 436), “there are two 
structures which require to be separately described, vir., the 
basenmtt membrane and the epithelium. The basement membrane 
is a simple homogenous expansion, transparent, colourless, and 
of extreme tenuity, situated on its parenchymal surface and 
giving it shape and strength. This serves as a foundation on 
which the epithelium rests. The epithelium is a pavement com- 
posed of nucleated particles adhering together, and of various 
size, form, and number. The following general observations on 
these elementary parts will receive illustration as we advance. 
Neither the one nor the other is peculiar to the mucous tissue in 
the sense either of being invariably present in it, or of not being 
found elsewhere* There are certain situations of the mucous 
system where no basement membrane can be detected, and others 
from which the epithelium is absent. Both, however, are never 
absent together. Again, a structure apparently identical with 
the boaement membrane is met with in numerous textures besides 
the mucous, and all internal cavities, whether serow, synovial, 
or vascular, or of anomalous kind (as those of the thymus and 
thyroid body), are lined by an epithellnin.” 

As a result of his anatomical studies on the kidney, Mr. 
^wman was led to frame a theory of renal secretion, which, 
though opposed for a time by a master mind, has, by the pro* 
grets of research, received complete con$rmation, and which 
was based in no small degree up^n the new views of the fonctioft 
of epithelial cells in glands. The Malpighian body, Bowman 
showed, is the dilated commencement of a convoluted tubule, 
and, like it, presents a delibate, structureless, basement mem- 

’ W. Bownan. On the Structure and Um of the Malpl^lan fiodiei of 
the KUIqw, wlm ObMrvadons on (he Circulation throu^ tha Gland,*' 
PkiUse^tkat TremsMtioHt for the year 1842, Part 1., p. 57. 
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brane. Into the Malpighian body projects a tuft of capStlary> 
vessels, continuous, on the one hand, n ith on alferent vessei 
derivetl from a branch of the renal artery, on the otheij wUh an 
eflferent vessel of suialler size than the afferent ; both afferent and 
efferent vessel*! itiercing the cap^uIe of the Malpighian ^dy j 
after leaving the glomerulus, the efferent vessel breaks up int^) a 
scries of capillaries, which are distributed to the walls of the 
convoluted tubes. The tuft of blood-vessels projecting into the - 
Malpighian l)ody, Bowman described as being perfectly bare, 
that is to say, not covered by a hapement membrane, or by a 
layer of epithelium cells. This part of hia description has not 
been confirmed by recent work, the more delicate methods of 
modern hiriology allowing of a ready demo- s (ration of a layer 
of cells of extreme tenuity covering the glomerulii"'* 

The basement membrane (T the convouited Lule was described 
as lined by a nucleated epithelium of a finely granular opa<^ue 
aspect ; the neck of the tube, where it joins the Malpighian 
capsule, and the contiguous portions of the cap^ule uere described 
as covered by a layer of cells, differing altogether from the first, 
being much more tram parent, and possessing in certain animals 
vibratile cilia. In ^ome cases the whole interior of the capsule 
was lined by epithelium cells of great delicacy and tenuity ; in 
others, these cells could not be traced over more than a third of 
the capsule. Basing himself upon the altogether excei^tional 
arrangement of the Idood* vessels of the gloirerulus Bowman 
advanced the theory that this is a stiucture desrined to separate 
from the blood its watery portion. I hc epithelium of the con- 
volute<l tubes on the other hand, which Bowman pjinted out to 
be eminently allied to the best marked examples of glandular 
epithelium," he believed to be concerned in ihe separation of the 
characteristic solid matters of the renal secretion. 

I shall for the present conclude my remarks u^H)n Mr. Bowman's 
invcstigal ions and theoretical views by stating that, by his inyesti- 
ations of the blood-supply to the kidney of the boa constrictor, 
e gave the strongett proofs vluch could be derived firmn 
anatomical evidence of the correctness of his views, and fnmUhed 
great part of the knowledge required for the subsequent re- 
searches which Nussbaum made on the secretion of the newt’s 
kidney, and uhich afforded the most conclusive experimental 
evidence in favour of the theory which Bowman had imvanced. 

The Discovkxies of Carl Ludwig, 

If to Johannes Miiller we must ascribe the greatest share of 
merit as a discoverer of the general affinities, relationships, and 
functions of glands, it appears unquestionable that to Carl 
Ludwig belongs the credit of having, above all others, brought 
the light of experimental physiology to bear upon the subject of 
secretion. 

Ludwig is one of the most eminent of the physiologists who 
have endeavoured, as far as possible, to apply the ooncepti<ms 
derived from a study of physical and chemical processes in 
general, to the tluci^tions of the functions of the organism. 
More than anyone else has he $ucces> fully adapted the methods 
of research or the chemist an<l of the physicist to the investigation 
of the problems which lay before him. Above all others he id 10 
be spoken of as the great teacher amongst all of the great 
teachers of physiology which this century has produced. If we 
try to find one who, from the fertility of his mind and the in^ 
fluence v hich be bad upon men of ability, affected the progress 
of his science in like measure to Ludwig, we revert to the name 
of Liebig. When I say that phyt^iology owes as much to Ludwig 
as chemistry to Liebig, I shall, I feel sure, be doing but scaikt 
justice to the great man, who at Marburg, at Vienna, and at 
Leipzig, has a on for himself the right to be called at once the 
greatest physiologist, and the greatest teacher of phys-iology, of 
bis time. 

I. Ludwigs Discov^ of SoertHm^ Ntrvis^'^Xi was in the , 
year 1851 that Ludwig first announced to the soientlfic worid. 
(Ludwig, “Ncuc Versuebe iiber die Beihilfe der Nervea wir 
Speichelabsondenmg," Henle & Pfeiferis ZeitscM/tt New Ser„ 

! voL i. (1851), p. 2$$) the fact that the secretion cl the salivary 
glands IS under the inflaence of the nervous mtem. C- O, 
Mitscherlich, as Ludwig points out, had surmised that the mens 
tion of saliva only ocenra as die result of a idmnludon of < 
certain nerves. f,v., the nerves of taste and the nerves suppMig 
the muscltt of matiicatipn. No attempt had, howoferK been 
nrnde, before Ludwig's, to aioeriain eapenmentally whether 
sitimulatipn of nerves sttppfying gUnds inffueuced directly f 
secretion. As a subject of » tudyXudwIg chose the subUMunJIiaf; h 
gland. He found that on stimukHug hy a succession of 
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ticjm the nerve proceeding from the Ungual branch 

m fifth nerve, and wblw hcpompany Y^arton'a duet to the 
aeeretloii of ectiva oocnmdf mo long ae the excltabiUty of 
m nUrvee perMhted, 

HI eapertmenU performed in conjunction with his pupU Rahn, 
lAdudg found that seoretion obonrs on direct stimulation of the 
nerves, even when the circulation has been arrested 
m a timo, as for instance, when the contractions of the heart 
are eidtibited for some time. 

a. tudwig's Diu&very that Stcrttion is not a ProcfiS dirntly 
upon the Artmal Pressure. — In the paper which I 
hate already quoted, Ludwig published the results of the 
following experiments. A mercurial gauge was placed in ^m- 
mUnication with the duct of the subm axillary glind, the height 
of the mercury in the guage being recorded (by means of a 
float to which was attached a writing point) upon the traveling 
aitrface of the kymographton, the instrument which Ludwig had 
contrived for peimiancntly recording the amount and variations 
of the blood pressure in arteries and veius. At the same time, 
another gauge placed in commxmication with the carotid artery, 

' or one of its branches in close proximity to the gland, records 
the height of the blood pressure on the same travelling surface. 
On stimulating the secretory nerves, Ludwig found that saliva 
was poured out long after the pressure exerted by it upon the 
interior of the gland (as measured by the height to which the 
mercury was raised in the gland*duct manometer) exceeded the 
pressure of blood in the arteries. Tha« in his first recorded 
experiment the mean pressure of blood in the carotid artery 
amounted to io8'5 milUmetres of mercury, whilst daring a 
stimulation of the nerve filaments going to the gland, the 
pressure in the gland-duct manometer rose to between 190*7 and 
196‘S millimetre^, «.r., indicated that the pressure exerted by 
the fluid, secreted under the influence of nerve stimulation, 
exceeded the arterial pressure by an amount corresponding to 
a column of mercury about 3| inches high. It is obvious that 
the experiment at once and conclusively proved that the secre- 
tion or a watery liquid like the saliva may be brought about by 
a prooess altogether different from a process of filtration ; for in 
filtration the passage of liquid through the minute pores of the 
filter necessarily depends upon a difference in pressure on the 
two tides of the filler, the movement of liquid being from the 
side of greater to that of lesser pressure. 

In this brief sketch I have only time to refer to the most 
salient of the early discoveries of Ludwig on secretion, and 
must pass over without comment the first experiments by which 
he showed the influence exerted by variations in the strength 
of the stimulus of secretory nerve upon the amount and chemical 
composition of the secreted liquid. 

3. Ludwig^s Discovery that during Secretion Heat is evolved 
in Glands. — Pursuing his researches on the salivary glands, 
Ludwig, some years later, (Ludwig u. Spiess, “ SiUungsbcr. d. 
Wiener Akad, Mathem. u. Naturwissenchaft : Classe,” voL 
(1857). p- 548.) in conjunction with his pupil Spiesst dis- 
covert that, when a gland is thrown into action by stimulation 
of its nerves, heat is evolved. In the case of the submaxillary 
gland, for instance, he found that the saliva which was secreted 
might have a temperature nearly three degrees Fabr, (I'S'C.) 
atove that of the blood going to the gland. Important as was 
this result because of the light which it threw upon the source 
of animal heat, its value as tearing upon the nsture of the pro- 
cess of secretion was even greater. From the fact that the 
saliva is a liquid containing fiit three or four or five parts of 
solid matters to one thousand of water, it would scarcely have 
been surmised, upon a merely physical hypothesis, that its- pro- 
d^on would have been attended by any considerable evolution 
of heat The evolution of hM is indeed one of the strongest 
proofs we have that the act of secretion is the result of the 
livliig activity of those ultimate units of the glands, the gland 
cdU { but to this 1 shall tevert hereafier. 

^ The Researches of Schipf, Eckhardt, and CUude 
Bernard, on tm Secretory Nerves of theSauvary 

. OtAKDS, 

Th» study of the innervation of the taiivary glands which had 
bm oontmen^ by Ludwig and Ridm was continued with great 
MktooeM by other observers, and pattioulariy by Claude l^inazd 
and fiekhardt The first of these observers proved the correct*^ 
ndEfr of SchiirU supposition that the abundant seorbtion vvhich 
fdlldwed file stinsulathm of fibres of the fifth eranial nerve tvea 
due to the presence of fibres of the diorda fyttipaiu mixed 


with them. It was Eckhardt, however, and afterwards Claude 
Bernard, who established the remarkable fact that, in the case 
of the submaxUlary gland, and, as has since been shown, of 
some other glands also, the gland is under the direct control of 
two orders of nerve fibres. The first are contained in branches 
of cranial nerves, and in the case of the submaxillary gland are 
derived from the facial nerve, and, when stimulated, lead to an 
abundant secretion of watery saliva, relatively rich in saline and 
poor In organic constituents ; the second are contained in the 
so-called sympathetic nerve trunks distributed to the gland ; 
and these, wnen stimulated, occasion an exceedingly scanty 
flow of very concentrated and highly vUdd raliva, containing a 
relatively large quantity of organic constituents, particularly of 
mucin. 

Claude Bernard now pointed out that stimulation of the 
above-mentioned nerves leads to changes in the circulation of 
blood through the gland, in addition to the changes in the 
amount and quality of the fluid secreted by it 

Thus stimulation of the cerebral fibres fupplying the chorda 
tympani was found to produce a great dilatation of the arteries 
of tlM gland ; so that the amount of blood pas-ing throuj/h it v as 
very largely increased, that passing out through the venous trunks 
of the gland presenting a florid arterial colour instead of the 
broum venous hue observed wlien the gland was not secreting. 
Stimulation of the sympathetic fibres, on the other hand, caus^ 
a great contraction of the glandular arteries, consequently a 
diminution of the flow of blood through the gland and into the 
veins, the blood presenting under these circumstances an intensely 
venou'^ hue. 

The facts just referred to appeared reconcilable at first with the 
view that the secretion of saliva, as a result of nerve stimulation, 
was primarily dependent upon changes in the circulation of blood 
through the gland ; though, upon reflection, the surmise was 
negatived by some of the facts discovered long before by Ludwig, 
and particularly by that, already referred to, of glandular secretion 
following fitimulation of glandular nerves, even where the 
circulation has been stopped, as by cardiac inhibition. 

Bernard’s experiments had unquestionably established that 
in addition to nerves which, when stimulated, occasioned 
the contraction of arteries — “the vaso-motor or, as we now 
sometimes call them, the “ vnso-constrictor nerves — there are 
others which when stimulated occasion, on the contrary, the 
dilatation of arteries— the so-called “ vaso-inbibitory ” or “ vaso- 
dilator’* nerves. That it was not stimulation of the va^o 
dilator nerves, which, by increasing the amount and the pressure 
of the blood flowing through the capillaries, occasioned the 
Mccretion of saliva, was shown by several experiments, but 
especially by an observation of Keuchel. This observer found 
that the alkaloid of the deadly nightshade, viz. atropia, when 
introduced into the system, exerts such an action, that on stimu- 
lating the chorda tympani no secretion of saliva follows ; whilst, 
on the other hand, dilatation of the arteries is produced exactly 
as under normal circumstances. Other drugs have since been 
discovered which exert a similar action to that of atropia in 
paralysing secretory nerves, whilst some are now known which 
antagonise the action of atropia, and restore the suspended 
activity of the secretory nerves. From these studies has un- 
questionably resulted a knowledge of the conclusion, that 
suthough the process of secretion is favourably influenced by the 
vascular dilatation which follows the state of activity of the 
vaso-dilator nerves, the actual process of .*?ccre[ion is not due (o 
them, but, so far as it is controlled by the nervous system, is 
directly under the influence of certain nerves which may be 
termed secretory. 

Discoveries which show that Secretion, though in- 
fluenced hv, IS NOT NECESSARILY DEPENDENT DPON, 

Stimulation of Nerves going to a Gland. 

A knowledge of the facta which I have brought before you 
hitherto would 'of itself lead you to suppose that glandular 
secretion is a process which is in abeyance except un<& the in- 
fluence of stimulation of nerves which throw the gland into 
activity, in the same manner as the quiescent muscle passes into 
activity normally^ only when its motor nerves are stimulated. 
But this supposition, though it may be in some measure true in 
the case of certain glaads, is not borne out by a study of se- 
creting glands in general— a study which teaches us that whilst 
the activity of the glAnd eells may be, and often », remarkable 
under the control of the nervous pystein, it is bv no mem 
necessarily dependeut upon it, Tlie activity of the gland de- 






petidft upon tlk« tctiviiy 6 f iti mdtvidtMl uniu, tlie glciKl cell»; 
and these units may discharge their fbnction so lonig as they con- 
tinne to Uve aini mrt sepidied with the nutriment-— mineral 
organic, and gaseous, whit^ they require. 

Leaving aude, at least for the present, any reference to the 
arguments which may be derived, by analogy, from a study of 
cdi life in geneial, 1 would caU your attention to the physio- 
logical facts which prove the truth of the proposition jwt enun- 
ciated. L^e first of these facts was discovered by Claude 
Bernard ; to wit, that when all the nerves Knpplying the salivary 
glands are divided, there is at first a temporary cessation of 
Secretion, soon fallowed, howerer, by an abundant flow of very 
watery, so-called paralytic saliva. 

Tb(s result is fully confirmed by similar observations made in 
the case of other secreting organs, and which establish very fully 
the greater or less independence of the secreting elements from 
the control of the nervous .system ; though unquestionably, in 
a normal state of the or^i».m of higher animal«, the nervous 
system is continually intervening, both directly by its influence 
on gland cells, and indirectly by the changes which it produces 
in the circulation, so as to control the operations of gland cells, 
and especially to bring them into relation with, and subortfinate 
them to, the work of complex processes of the organism. 

What the exact relations of nerve fibres to gland cells may be 


is yet a matter involved in great doubt. The discovery made by 
Pniiger of the terminations of nerve fibres in the Keereting cells 
of the salivary glands has not been conflrmed by any observers 


in any vertebrate. KupflTer has, however, unquestionably done 
so in the case of Blatia orient alis^ and although as yet objective 
j;»roof is wanting, we cannot entertain any reasonable doubts 
that a connection between the ultimate fibriJlcu of nerves and 
secreting cells actually exists. We feel confident that physical, 
as it were accidental, difficulties have alone hindered the precise 
determination of the fact. 

The Immediate Source of the Nutriment consumed 
B v THE Gland Cell. 

In the original scheme of a secreting gland, developed first of 
all by Bowman, then' adopted byGoodsir, Carpenter,' and many 
other writers, the osential structural clcraentn taken into acc >unt 
were the following:—!. Epithelial cells lining the secreting 
. cavity of the gland \ a. Sub-epithelial tissue, usually presenting 
superficially the form of a ba*iemeiit membrane, upon which the 
ceils were placed j and 3 . A capillary network in closer relation 
to the basement membrane, or mote superficial part of the sub- 
epithelial tissue. In harmony with this scheme, the glandular 
clemenU were always spoken .of aa drawing their supply from 
the blood in the capillaries. The one element which was wanting 
in that acheme, ana which we are able to fit into it, thanks again 
to the labours of the great physiologiRt of Leipzig, is the relation 
of so-called lymph spaces to the other elements. As was first 
shown by the researches of Ludwig and his school, amongst the 
modes of origin of the peripheral lymphatics, the most numerous 
are to be found in connective tibue, and nowhere more abun- 
dantly than in the connective tissue of glands, which is 
everywhere interpenetrated by irregular spaces containing 
lymph, from whence spring the minutest lym(diatics. If we 
consider, then, the imtnediate environment of the secreting cell, 
we find that in close proximity to it is the lymph, which is a 
transudation from the blood, and upon which the gland cells ore 
direotl^r dependent for all the matters which they require. For 
« certain time, then, the gland cell will be indepenaeut of the 
supply of blood, that is, no long os the lymph surroemdiog h con- 
tains a sufficient quantity of essential matters, of which oxygen is 
ooe of the chief, to support its life, or until it becomes so charged 
with waste products derived from cell life, CO^ as to inter- 
fere with the functions of the latter. It certainiy appears that, 
at least in the majority of caws^ it is the secreting cell which 
modifies, in the first mstance, the composidan of the lymph 
wMcK bathes the UsMues in proximity to h, rather than the com- 
poskiou of the lymph which modifies the activity of tiie gla^ 
eelL There are some case.*; navectheles; ia which it would 
appear that the presence o£ certain constfhienta in lymph is 
fhe dhtd cause of the activity oc Increae^ activity of the ocBsw 

Bjmvnm CittLe mmxn diffbeekp aweaeawcssi, cok- 
xHSK»NDtitt> Ta DunrESfKWT States of FimcnoKAx 
Activity. Twb Riseakchik of Heidehhaiw, 

Aibongit the physiologists of Ehrope who have most enriched 

Csrpcnttf In hi# admhabU. aitlrifl oh Seoratton** in "Todd^s 
Cycinpwdhi of AiMtoiey and Ifliysiology/^ 


wienw br thcic loewri^es durinf t)>« Iwt Oiirtr b 
tionably I^f essor Heidenhain of Bieshui, who has exhihltea hw 
mastery of the physical side of physiology by his t^assteal 
search on the relations between the heat evolve in and the weik 
done by muscle, and as a biologist aUe to use in the bestmammr 
all the resources of modem histalagv in the elucidation bod% 
fnnetion, by the researches to which I wish to direct ypwr 
attention for a few momenta. 

The glands imbedded in, or the ducts of w hich open upom^ 
surface of the mucous membrane of, the alimentary ca n a l , w 
the most part, are characterised by periods of iiK)re or lem com* 
piete cessation of activity, as judged by the diminutian, oe 
abiiolute cessation, of the secretion which they prepare. ThU 
is true of the salivary glands and of the liver, Imt particuUriy 
true of the gastric glands and the pancreas. 

Certain of these glands, f.a the salivary glands in some 
aniznalv, and the stomach and pancreas in all in which they 
exist, have the task of preparing juices which contain certain ao^ 
called unformed or unotganisert ferment* or ensymetf upott 
which the properties of the secretions in great measure depend* 
Heidenhain in a long series of invest igatioiui, which have been 
taken part in by certain other scientific men, as by Ebstein and 
GriUzner, by Klihne and Lea, and jiarticularly by Mr. langley 
of Trinity College, Cambridge, has shown that tlie secreting 
ceils of a particular gland, as for instance of the submaxilloiy 
gland, of the gastne glands, and of the pancreas, exhibu 
diff •rencc'i in ^ize, diflercJiccH in the form and appearance of the 
nucleus, and differences in the cell contents, correspondii^ to 
varied States of functional activity. 

Time will not permit my mentioning in detail the results of 
the^e observations from which, however, certain general con* 
elusions appear derivable. Thus, a gland cell at rest is usually 
larger than a similar cell which has been engaged in the process 
of secretion ; from its behaviour to reagents, it usually appem 
to contain within itself an abundant store of the body or hodies 
which are chiefly characteristic of the secretion, or closely related 
antecedents of these, and the amount of undifTerentiated pr )to« 
plasm surrounding the nucleus app<ars to be at a minimum. On 
the other hand, the gland cells, which have been secreting for a 
greater or less period, often, though not invariably, present a 
diminution in their size, a diminution in the amount of the 
characteristic bodies previously referred to, and an increase in 
the protoplasmic constituents of the cell. All facts, histological 
ac well as physiological, seem to point to the following con* 
elusion : that during rest, the cell forma, at the expense of; or as 
the product of the difTerentiation of, the cell protoplasiA^ the 
bodies characteristic of the secretion ; that whilst secretioit 
going on these leave the gland cell ; and that, at the same titt^ 
die protoplasmic con^ftituents of the Utter increase at the expense 
of the lymph, to be converted secondarily, either at a later period 
in that particular act of secretion, or in the succeeding period of 
inactivity, into specific constituents. The researches of Heidan<» 
hain have been conducted upon the glands after these had under- 
gone processes of hardening and straining, the appearaaeei 
observed indicating changes which, though not identieal wit^ 
at least corresponded to various conditions of the gland, Ktihne 
and Lea and Langley have, however, studied glands in a living 
condition, and though the appearances were not identical wiUi 
those observed by lieldenhaio, they entirely Confirm these, 

I have not time to do more than refer to the fact that in omam 
at least, though probably in all of the cells of glands which pro- 
duce secretions containing ferments, there arc formed at 
bodies to which the generic term of ** ** may be applied, 

Le, ferpunt sifn^rat&rs, from which a ferment i» ofterwoi^ set 
ftm^ 

In connection with this pert of my subject 1 may refer h» the 
view, whi<^ was at one time held by somcv that in eecveriitg 
glands the gland cell having produced the matter of rim aeemriOB 
was thrown off, discharging 2 u contents into the secretlota. Thu 
process, when it does occur, must be looked upon as exeepriom 4 , 
and as it were occidental. 

Amongst the most striking examples ol the sucous with whV^ 
i&yiuologieal experiment and subsequent histoJo^lchl mmirah 
nave be^ pursued in combination so os to throw light npem the 
fimetioni of porticttlar ctllv f mu rder first the ohsenmtkini 
of IleMenhoin, secoiHly to thou of hhublMm on tltt 
of oaiouring matters, artifieiaUy introduced Into the blooi>.hy 
the secreting epiriidinm ee!b Of the renal tuhulesk 1 ,hwue 
preiviouftly referred to the riwpry oC Bownmo^ eccordipg to uring 
the wiUery and saline cnoriltaeats. «l the xmal Meem wn* 






lo be etpmted by the te^oatM **gi9nuruHt^ erhitvi 
ilhlif^ offKsic aoUcU of tbe secreti'^tn were supposed to be jiepsrated 
byj^e epUhelinm lining the convoluted tu^, 

To this theory was opposed that of Ludu^y. according to 
iehkfh the whole bP the constituent^* water y , fraline, and organic, 
trifre supposed to be poured but of the vessels of the glomerulus 
the amount of water nowever Y«tng far in excess of that cootained 
in the liquids when it reaches the pelvis of the ktduey* Ludwig 
suppos^ that as tbe secretiou pasj^ed over the surface of the 
epitbelium lining tte complex tubule*, processes of diffusion 
occUt^ between it, oii the one hand, and the lymph bathing 
the tiasuefi lying outddc of the basement membrane of the tubules 
on the other, the direction of the current of w afcr being from 
Without inwards. The anatomical evidence adduced by Bowman 
was of itMlf well-nigh efficient to prove the accuracy of bis 
views, which have hov\ ever been placed beyond all dispute by 
the following observations : Heindenhain introduced into the | 
blood a solution of gulphindigolate of sodium, u uaUy some time : 
after having divided tbe spinal cord in the cervical region. On 
killing tbe animal some time afterwards and subjecting the | 
kiney to caretul examtuanon, it was found that the colouring 
matter had been accumulated by the epUhcHum of the convoluted 
tuljtjlei from ibe }yiiij>b bathing the iMsue*, and W'hieh contained 
ao little colouriiifi; matter as to appear colourlc'S. If a sofRcient 
time had elapsed after the injection, the colouring matter was 
■found in the form of granules or inttiiue crystals l^ing on the 
inner, side of the cell in the Inmen of the tubules. 

Bowman, as 1 have already mentioned, had in the case of the 
boa constrictor studied in detail tbe blood supply to the organ, 
which, as Jacobson had i>hown, differs in fisJies, birds, and 
reptiles, fiom the mode of arrangement prevailing in mammals. 

Bow'mon had showoi that in ihe boa the glomeruli derived 
their blood exclusively from the renal artery, and the convoluted 
tube exclu ivciy from the common iliac vein, NussVaum gave 
absolute completeness to the proof of Bo woman’s theory by the 
following remarkable experiment. Kxi>crimenting on the newt, 
in which the blood jupply of the kidney i» similar to that of the 
b *a, be found that, when he tied ihs renal artery, he arrested 
almost entirely the secretion of water in the kidney, but that the 
excretion of urea cad other solid matters, and atuongst other-< of 
the colour ng matter already used by Heidenhain, viz., indigt) 
carnilne, continued. Ligature of the renal branches of the com- 
mon iliac vein stopped the secretion of organic solkU without 
impeding that of water, 

TR* most recent TttBORlES ADVANCED IN EXPLANATION OF 
THE Phenomena of Glandular Secretion. 

Having brought bcfcjre you the most salient facts with which 
we are acquainted, which appear to throw the most light upon 
the general physiology of glandular secretion, I wi^b, bel^rc 
concluding, to speak of the theoretical views which have been 
advanced m explanation of a large number of the facts. 

In the first place, I have to confess that oUr ignorance is 
absolute as to the cause of the specific endowment of d*flRtarcnt 
secreting cells, in virtue of which they produce new bodies at 
tlje expense of certain of tlie materials supplied to them by the 
lytlnpb, or Fcparate particular constituents <rom the lymph, to the 
exclurion of others which are equally abnndoivt in the liquid. 
We express the full meaaure of our ignorance when we state 
that (he difference in function of different gland cell* is due to 
differebces in endowment of the protoplasm of the cell, which in 
no CM is explained by any objective cnoracters of the cell. 

, , phenomena of tbe secretion of water, which forms so 
iorge a part of every secretion, hove given rise, however, to 
numeenua speculationf, concerning whicli I may make a few 
remark*. 

primitfve Wcw that the glands are organs in which is 
attained off from the htood water holding certam oubstanoes in 
ot^tion fms. in a modified mamter, found fovonr with someeven 
TO our own day?, and RPPeaVs indeed, at first ^^ight, to be borne 
o^t b^y certain facts. Thus within wide limit* the amount of 
secreted by the kidney depends upon the ptowhiw of Wood 
ifp'i^gkomirtili; A^mremRstmkeet widch will W to an in- 
of preesttre in tnc«e veseel^ (oa iootoaea of b)bpd pressure 
smeoliy, divmon of renal nerves, division of the splanchnks, 
ppeeiklly when combined with stimidatfon the s^nol cord), 
prdflatfi^ the branches of the renal artery, w^! htod to tms 
At font this would seem to show Chat the proew 
frf wOfov, til Ihe kidney »l leasts ia bid « ptoeess of 
pMohy tefgh a tooembrarice of the fomous expe^mant of j 


Lodwig, referred to at %n earlier period, on the relation between 
the preiiisttre of secretion of saliva and that of the blood in the 
orteriee, would jtn|x>*e caution in drawing tbe conclusioiL What 
are the lacts, then, relating to the blood pressure in veseeU 
in other organs of the body, and the transudation of liquid frcmi 
them ? 

If an increased arterial pressure led ipso f^sto to an increased 
transudation through the capU ary walls, it would follow 
that tbe amount of lymph and tbe pressure of the lymidi- 
stream would rise wita tne rise of the arterial pressure, but 
direct experiments on this matter have led to an opposite con- 
clusion. The exj^riments of Paschutin and Emminghau s carried 
out under Ludwdg’s direction, have shown that when the arterial 
pressure in the extremities is increased, there is no corresponding 
increa'se in the lymph produced. Again, when the chorda tympani 
is stimulated in an ammal into whose blood atropU has been in- 
troduced, the vascular dilatation which is produced, and which 
is produced, and w hich is then unaccompanied by secret ion, does 
not lead to an increased production of lymph, which would 
noake itself evident by the gland becoming cedematous. How 
then are we to account for the flow of water through a gland ? 
By awribing it to an influence which Is exerted by the gland 
cell, in tile first place, ujKjn the liquid which environs it, viz. IJic 
lymph. And accordingly, even in ibe case of ihc glomeruli of 
the kidney, wt conclude that the water is separated as a di-^ect 
result of the activity of the layer of transparent epithelium cells 
which cover them. Hering ha.s advanced a strictly physical 
theory, which wou'd account for the mode in which certain cells 
exert this influence, by supposing that there is produced within 
them bodies which, like xnnein, have a great affinity for w^ater 
and which then pass into the secretion ; and which therefore lead 
to a current of water passing through the cell ; but the theory is 
one which cannot ]yc admitted, because, ns Heindenhain points 
out, the passage of water through a gland occurs in case* where 
there is no constituent in the cells, at all reseuibling mucin in its 
affinities or behaviour tow'ard.s water, 

I feel inclined it) say that tbe speculations, necessarily indefinite 
though they are, of I’rofessor Heindenhain afford the best 
explanation of the phenomena. Heindenhain starts from the 
fund* meat a! fact that during secretion only av much water 
passes out of the blood-vessels of the gland as ap^iears in its 
secretion, seeing that, however long the process of secretion 
may continue, the gland never becomes a'demalous, nor docs the 
current of lymph from it increase. 

The volume of liquid filtered through ihe blood capillaries 
adjusts itself exactly to the volume of liquid separated by the 
cells. Ihis equality in the amount of liquid secreted and 
filtered appears only explicable on the supposition that the act 
of secretion h the cause of the current of water — in other words, 
that the water which the cells lose in the formation of the 
scerction generates changed in them w'hich can only be com- 
pensated for by an abstraction of ^vater from the immediate 
environment. 

Within certain liniit-s, Heindenhain continue^, we may form 
purely physical conceptions of the process. We may conceive, 
for instance, the whole protoplasm of the cell to have a certain 
affinity for water. The cells nt their contact with the basement 
membrane may he supposed to be able to abstract winter from it ; 
the loss which the membrane sustains will be made up by the 
lymph, and this again will influence the blood in the capillaries. 

The passage of water into the cells w ill go on until a period of 
equilibrium is attained ; but at that time the current of water 
from Ihe capillaries through the lymph to the cells will cevse. 
We may conceive further, reasons Heidenhain, that the passage 
of water out of the cell is hindered by such obstacles to the pro- 
cess of filtration as are represented by resistance opposed to it 
by the superficial border layer of protoplasm. If we now conceive 
that, for example as a result of nerve stimulaticm, the gland cells 
pour out water, the condilion of equilibrium whlSi existed 
between cell, basement membrane, lymph, and capillary will be 
disturbed, and a current of liquid set in from the last to the 
first, ^d continue as long as the activity of the cells contmun. 

It ‘is not difficult moteover, Heidenhain remarks, to form 
physical conceptions of the processes whereby water may be 
sepomced from tito’ cell hoetf. It it eoncembK £ov 
tbat the protoplasm of the cell may contract after the manner 
which oceM in many infusoria, and which in them leads to the 
acaHttalotion of water in droplets, forming vacuoles, except thst 
in tbe cose of theeecrefcing odU the water is poured out on the 
outside and not on the inside of the cells- Or, again^ it U pomi^ 


4*4 


naturjs^ 


\Avgus 4 34 , , 


hit that on the gland cell pasidng into the condition of activity 
an increased pr^nction of COg may occur, leading to an 
increased diflfusion of water outwards. 

So far, I have quoted Professor Hedenhain, for the most part in 
his own words. Let me add, however, that the two hypotheses 
which he advances as possible explanations of the mechanism of 
secretion of water by the cell rest upon the most probable grounds, 
as upon the presence of the intra-cellular protoplasmic network 
whi(m has been so beautifully demonstrated by recent researches, 
and especially by those of iTofessor Klein ; or, again, up m the 
fact, proved by the analyses of Professor Pfluger of the gases of 
the saliva, that there is (luring secretion great production of CO« 
fts shown by the amount of this gas in the saliva being much 
greater than in the blood, and upon the fact of the remarkable 
diffu ibiliiy of acid solutions. 

Keasoning upon a large number of facts, which I have not 
thnc to refer to, rrofe->sor Heidenhain has come to the conclu- 
, aipn that, quite apart from the nerves v hich control the vascular 
♦^upply to a gland, there exist two distinct sets of nerve* fibres in 
retation to tbe glandular elements. The first of these, which he 
terms ^‘secretory,” when stimulated, lead to the secretion of 
water and saline constituents ; the second, which be terms 
** trophic,” influence the tran>formation$ of the protoplasm of 
the cell, and thus affect the organic constituents of the .secretion. 

I do not w i^h to pronounce a definite opinion concerning this 
hypothesis, but would remark that the nomenclature proposed by 
Heidenhain appears to me to be an unfortunate one, especially 
because it attaches a new meaning to a word which had pre* 
viously been u^ted by physiologists in a different sense. 1 refer to 
the adjective trophic ^ which ha^ always implied governing 
natritioD.” It appears to me almost inconceivable that if there 
exist two sets of secretory nerves, the action of each should not 
profoundly affect the nutrition of the cell protoplasm, though, 
of course, it is conceivable that they should do so in very 
diHerent manners. 

General Conclusjons. 

The complicated studies, of which 1 have attempted to give 
you a brief sketch, have led to our forming certain clear general 
conceptions in reference to the process of secretion. They have 
brought into greater prominence the dignity, if 1 may use the 
expression, of the individual cell. The proctss of secretion 
appears as the result of the combined work of a large number of 
these units. Each, after the manner of an independent or- 
ganism, uses oxygen, forms CO„ evolves heat, and derives its 
nutriment from the medium in which it lives, and performs 
chemical operations of which the results only are imperfectly 
known to us, and which depend upon peculiar endowments of 
the cell protoplasm, of which the causes are hidden from 
us. So lung os the protoplasm is living, the gland cell 
retains its power of discharging its functions, and in many 
coses does so, so long as thc 4 ntsrcellular liquid furnishes it with 
tbe materials required. In some cases, however, the gland cells 
are specially sensitive to a variation in the composition of the 
nutrient liquid, certain constituents of which appear to stimulate 
tbe protoplasm to increaised activity. In the mgher animals the 
cells, particularly in certain glands, are in relation to nerves 
which, when stimulated, affect in a remarkable manner the 
transformations of their protoplasm, leading to an increased con- 
sumption of oxygen, an increa-sed production of carbonic acid, an 
increased cVblution of heat, and an increased production of those 
matters which the cell eliminates and which constitute its 
secittion. 

This historical survey of the growth of our knowledge of the 
pocess of secretion exhibits the characteristic features of 
biological advancement. Comparative anatomy has been the 
foundation of observation of facts and phy ical expenment» the 
road to physiological research. At various stages the value of 
hypotheses has been well illustrated, and, whenever they have 
hud to make way for the broader and truer i nterpretations sug* 
^t>ted by the accumulation <tf facts and grea'er precision of 
observation, it has been demom traced that the process of ob- 
servation is not one of simple sight but of complex ratiuduation. 


mTES 

A Medal and Price, of the annual value of twenty 
guineas, has been founded by Br. Siemens, F.R.S., ** with the 
object of stimulating the st^ents of King’s ljoitdon« 


to a high standard of proficiency in metaliUrgicsl lolenOe.** 
It is open to those who hkve, as Matriculated Students, 
studied in the Applied Science Department for two ymra, 
and who, either in their third year, or, if they ron^ in 
the Department for three years, in the succeeding year, ntake^ 
metallurgy a special study. The first award will be made at the 
end of June, 1S85, and will depend partly on an essay on some 
(lerticular subject, partly on a written examination on the metaU 
. lurgical lectures, and partly on actual work done in the Labom-^ 
tory. The subject fjr the essay for 1883 will be the '^MonufaO" 
ture of Steel suitable for Ship and Boiler Plates." The essays 
are to be illustrated by freehand sketches and mechanioal 
drawings to scale, and must be sent in to Prof. Huntington on 
or before June 3a 

Sir WooDiiiNE Parish, K.C.H. and F.R.S., died, towards 
the close of la.st week, at Quarry House, St. Leonords-on-Sea, 
in the 86th year of his age. Sir Woodbine was long engaged in 
the diplomatic service, though hU name is also known in the 
scientific world. As far hack ns 1824 he had been elected a Fellow 
of the Royal Society, and was a member of several learned 
societies both at home and abroad ; he had been a vice-president 
both of the Geological and Geographical Societies. His name 
is w'cll known in the scientific world as having brought to this 
country the remains of the megatherium, the glyptodon, and 
other fossil monsters from the plains and valleys of South 
America, and his work on the natural history, &c., of Buenos 
Ayres and Rio de la Plata received a high encomium from no less 
an authority than Baron Humboldt. 

The death is announced of Count Lutke, well known in 
connection with Russian Arctic exploration, especially in the 
Novaya Zemlya region. 

The next Congress of Electricians will meet in Paris on 
October II. The Members will have to deliberate, as we have 
already stated: (i) on the determination of the length of the 
mercury column equivalent to the practical ohm ; (2) on the con- 
struction of lightning conductors, and influence of telegraphic or 
or telephonic wires on thunder-storms; (3) on the means of esta- 
blishing a general system of observations for atmospheric elec- 
tricity ; (4) on the opportunity of using the telegraph system for 
establishing constant communication between a certain nunber 
of meteorological observatories. At the same time a Diplomatte 
Congress will meet on the protection of cables. It U Eurmised, 
moreover, that the former will be' presided over by M. Cochery, 
Minister of Postal Telegraphy, and the latter by M. Duclerc, 
Minister of Foreign Affairs. 

We learn fri>m the MrM China Herald that Sir Robert Hart, 
the Inspector-General of the Chinese Maritime Customs, has 
fully granted his assistance to the project of a China cOast 
meteorological service. Formeriy a certain Minister of the 
Customs Officers voluntarily made observations and sent them to 
M. Dechevrens, the head of the Siocawei Observatory at 
Shanghai ; but these were frequently interrupted by the observent 
being transferred to other ports. Sir Robert has now direoted 
that the observations at all the ports and Hothouses be sent to 
Shanghai regularly. A storm warning service is also bdng 
otganised in Japan under tbe superintendence of Mr. Knippiiqj;^ 

The equatorial coudi (bent equatorial) inVeoted and derigned 
I by M. Loewy, is in full operation at the Obserratory of Purit. 

I Observations are conducted with it, although the ebek'U dot yet 
I in place. The peculiarity is that in consequence of tbe bendiiti 
I and the u^ of two reflecUug mirrors, the astronomer canobi|rte 
I ail the celestial bodies wiioul moving from his inblo. “the ‘ 
reflected rays are sent to the eyepiece through t^ axial part : 
the refractor by a fixed mirtof. The objeot-^glaas U plueed sd 
the end of the movable part, v^bdeh revives rt>ttnd ihc aaW purt 
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In an nquatorUl direction. The rays fr6m the stars ore received 
hy ;« reflectltkg mirror movthie with the object-glass and rotating 
at will, so that it may reflect any celestial object placed in the 
som^ K.A. cb'cle. The two motions of the ttibe in declination 
an 4 of the mirror in R.A. are given by ipedal handles at the 
di^;io«ition of the observer. 

On Monday night there was anUmportant instoUation of the 
Edison electric light in the **Pre.^s Depaxtment ” of the Tele> 
graph Office, St. Martin's-le-Grand, and the work thus carried 
out solves what have hitherto been considered some difficult 
problems in the question of electric lighting. The first Interest- 
idg fact U that the lighting part of a ''system*' supplied at a 
distance from the place lighted, the Edison Electric Light 
Company having Its centre on Holborn Viaduct. The exten- 
sion to the top room of the General Post Office, which was 
accomplished last night, is the greatest yet made from one centre, 
the distance from the dynamo-room of the company's office to 
the "Press Roum" of the General Post Office being 1950 feet 
The " Press Room” to which the F-dison electric light has thus 
been supplied is a very busy ])arl of the telegraph department 
(1200 persons being employed there), which occupies the whole 
upper floor of the western building in St. Martin's- le- Grand. 
The Post Office authorities have long been alive to the necessity 
of replacing gas by electricity, and have tried more than one 
80-callfd "system.” Under the advice of Mr. Precce, the 
electrical engineer of the Po,st Office, the Edison system was 
attached, and last night commenced its working. The first 
lighting was soon after 8 o'clock, and when the gas in the Press 
Room was extingnUhed, a turn of the switch lighted up fifty- 
nine incandescent lamps of the well-known pear-shaped pattern, 
with the carbon of the shape of an elongated horse-shoe. The 
eftect of the change was very marked. In the telegraph room 
the atmosphere was heavy and heated. In the room Ughted by 
the Edison lam})s an light without any shadow was thrown 
all over the tables, the atmosphere, previously healed by 
gat, sensibly diminished, even in the hort space of about twenty 
minutes. 

The Italian Minister of Public Instruction has agreed to the 
proposal made to the Government to participate in the intcr- 
mttional scientific expedition to the Marquesas Islands, in 1883, 
to observe the solar eclipse which will take place in May of that 
year. Prof. Tacchini, director of the Astronomical Observatory 
bf the Collegio Romano, has been entrusted with the necessary 
preparations, and will go to London to purchase various instru- 
ments for the study of the important phenomenon. 

Trk arrangements for opening the new Univcr>ity College of 
Dundee arc so far forward that Mr. William Peteison, B.A. 
Oxford, as^^uitont to the Professor of Humanity in the University 
of Edinburgh, has been elected Principal. It is expected that 
the College will be opened in January next. 

The Marquess of Ripon has telegraphed his acceptance of 
the PresideDcy of Yorkshire College. 

The SdUtHMo of the Italian Geographical Society, alluding 
tb the wreck of the ve^oel hired by Lieut. Bove for the purpose 
of exploring the channels of the Ar^ipelago of Terra del Fuoep, 
calls attention to the feet that it was only a ship temporarily 
hIM* itnd not the vessel fitted out for the Antarctic Expedition. 
I 4 ettt Bove left Punta Arenas on April ^5, and, three of the 
membm of hi* ezpedhion remained behiiMl to undertake varioos 
eauWTfijona on land, 

I WHlileT Western Europe and Western Siberia have been 
b^plaining of a cold summer, Russia has been grumbling over 
i^hot ireather; and the rmnarks on ^is jubfect which the 
Ph^^slcal OlMvuto^ St Petersburg has just puMished 
k (August 15) are very interesting^ Tb^e tontperiture, 


noticed during July last at St. Petersburg, by thermometers in 
shade, were certainly a1>ove the average, but not so much as 
might have been supposed from the painful impression produced 
by the hot weather. The average diurnal temperature ftmn 
July 1 to 28 was 28**6 Cds. (i7*"3 at 7 a.m.), and as high as 
23*’ 2 during July 16 to 26. It reached its maximum, 27®*! 
on July 18, the thermometer showing 32® at x p.m. Now, 
the average temperature of July, as deduced from 137 years* 
observations at St. Petersburg, being 17'* 71, it does not dififer 
very much from that observed in July last. It is true that such 
continuous hot weather as in July last occurs very seldom, but it 
W’as experienced in 1761, 1763, and 1774. In 1757, the average 
diurnal temperature of thirty -two consecutive days was above 
20* with one single interruption, when it was but 19**3. The 
maximum for July last being 32**0, it also does not much exceed 
the average maximum for July, w^hich reaches 29*, whilst there 
w'cre years when it was noticed at St. Petersbm^g, ns much as 

36** I. As to such days as July 18, when the average diurnal 

temperature reached 27**1, they are rare indeed, as such days 
have occurred only five times since 1757, On the contrary, the 
temperatures measured by the radiation-thermometer exposed to 
the sun’s rays were exceedingly high if compared w'i'h those 
measured during the last few years. Their averages for July I 
to 28 w'cre, 33*'4 at 7 a.m. ; 44**3 at x p.m. ; and ai 

9 p.m. ; that is, 12**5, **'9i respectively, higher than 

the averages for preceding years. There w’ere in July last nine 
consecutive days when the radiation- thermometer showed more 
than 40“ Cels, at so early an hour as 7 o’clock in the morning, 

reaching as much as 42**8 on July 26 ; and eight days when the 

temi^erature shown by the same thermometer at i o’clock was 
more than 50*, reaching even 57^^ *8 on July 18. In consequence, 
the temperature of the surface of the earth rose as much as 
23“’6 instead of 18“ *7, which is the normal average ; it reached 
even 45®'3, and the average for July 16 to 26 was as high as 
41*2, The evaporation was accordingly great, reaching an 
avei'Oge of 2*46 millimetres per day instead of the normal 
average of 1*89. The average cloudiness in July w as only 50 
per cent, instead of 56 per cent., and on July x6 to 26 it was 
only 36 per cent. During these ten days an anti-cyclone was 
blowing through Russia, its centre being above Northern Russia, 
and the prevailing winds being from east and soutlt-east. With 
the appearance, on July 26, of a c>*clone in North Western 
Europe, the temperature immediately fell, and at many places 
there were rain and thunder. 

The dynamo-magnetic engines which killed two young men 
in the Tuilerics Garden on the occasion of F$te dc la Jeunesse, 
were not fed by the Brush system os was mentioned not only by 
us, blit also by the several Paris electrical papers. The fact is, 
we are informed, that during the f6te of July 14, the light had 
been given by the Brush system, and that the magneto which 
had done splendid service had been replaced by others of 
another system, the Brush Company having declin^ to accept 
the terms proposed for the F6tc de la Jeunesse, But the actual 
cause of the catastrophe -was the nakedness of the wires used. 

In the sitting of the Paris Academy on August 2i details w ere 
given, by an observer who chanced to be on the spot, of an 
eoxthqnake which was felt at Dijon on Augt^t 13. The duration 
of the commotion was only x second, a slight noise for ^ second 
was beard previously. The direction of the shock was south- 
west to north-east. The area was only 200 metros in breadth, 
but it could be followed along a distance of more than X2,ooo 
metres in lengths 

Mr. Stanford sends us a useful map of Lower Egypt, on 
the of 14 miles to an inch. 

In reference to otir recent article on Frederic Kastner, a 
reipondent inf onus u| that his fath^ was not merely an AUaeian 
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composer of some merit, but a learned thinker atid writer who^i 
numerous works are latgfel/ consulted in France, and which have 
rendered great service to the art, hihtory, and literature of 
music. 

The Report of the Chief Inspector of Mines (Mr. Couchman) 
to the Minister of Mines for the Colony of Victoria, for the year 
iSSi is both an interesting and instructive document. It appears 
that there were altogether 38,436 miners employed in the colony, 
and, of these, part were engaged in alluvial mining, and part in' 
quartz mining. The total number of accidents was 157, by 
which 72 men were killed and to8 injured. Forty of the deaths 
and 43 of the cases of injury were caused by falls of earth or rock 
at the surface nnd underground. More than 50 f)er cent, of the 
whole were thus due to a class of accidents which claim a similar 
proportion of the victims in our mines at home. I'he remaining 
accidents arose from : falling down shafts, winzes, and shoots ; 
falls of material down shafts ; cjige accidents ; machinery in 
motion; explosion of lirhofracteur, gunp iw'cler, dynamite, &c. ; 
and miscellaneous causes. After describing the nature of the 
principal accident'* Mr. Couchman discusses at comiderable length 
the dangeis due to the use of nilro*glycerinc nmpounds, and he 
quotes the remarlss of Lieut.-Coi. Mnjmdieupon an accident that 
occurred with dynamite and bla'^ting gelatine in the Minera lead 
mine near Wrexham, on Marcli 23, 1881, He also shows that 
the Miners* Accident Relief Funds are in a fairly healthy condition, 
'^and be says that the l>alance sheets which were sub nitted to him 
^^aff'Ud clear proof of the great good effected by judiciouR com- 
bination for the relief of distress and of the large amount of 
bct efit distrihuted by these praibeworihy associations since their 
establishment. The whole of the details of each accident, both 
fatal and non- fatal, ore set forth in tabulated form ; and five 
appendices show : (a) the number of accidents that occurred in 
the several divisions of each district ; (d) the names of persons 
kilted, whether married or single, and the number of children 
left by tlicni ; (r) the prosecutions under the Regulation of Mines 
Statute, 1877; (D) a schedule of the amounts jjaid to persons 
injured and to the relatives of jiersons killed ; (K) the causes of 
the mining accidents which occurred in the several mining dis- 
tricts. The Report is thus very complete in every imaginable 
kind of dcuil. 

The addiiions to the Zoological Society’s Gardens during the 
past week include five Wild Roars {Sus scra/a), Furopenn, pre- 
sented by the Count de Paris; an Egyptian Cat c/mus) 
from North Africa, presented by Lieutenants FLher and 
Farquhar and Mr. Basset, H.M.S. /^acc/iaffU ; a Black Rat 
(Afus ratH4s)t British, presented by Mr. W, E, Hryant ;a 'rWeknee 
{(EtHcn^mus erepi/ans), British, presentetl by Mr. C. W. I larding ; 
an Indian Python mo/ufus) from lj)dia, prcscuted by 

Capt. Laws ; two Blue- faced Lorikeets httmatodes) 

from Timor, reoeivwl on approval. 

SOCJETJES AND ACADEMIES 

Paris 

Academy of Sciences, August 14,— -M. Blanchard in the 
chair. — The following papers were read -Note on Dr, Andries* 
theory of cyclones, by M. Faye. This German observer takes a 
similar view to M, FayeV Cyclones tornadoes, and inmbes 
are one and the same mechanical phenomenon, and their power- 
hil action is due to the force in upjter currenttt. Dr, Andrics 
furnishes experimental evidence from liquids.— On the appear- 
ance of manganese on the surface of roclw, by M. Boufwingault. 
He found on quartz pebbles carried dow n by Venezuelan streams, 
a thin dark iieliicle of bioxide of manganese. A sitnikt colora- 
tion of fcanite on the Orinoco, Nile, and Congo, has been 
observed. The natives of the Andes aay that it w only the white' 
(colottflesB) rivers that produce the dark banks ; they regard the 
black granite rocks as unhealthy (and with reason^ In the 
Andes M. BjfaaaingaaU found a spring containing a good deal of 
tUiD.'anCse, and forming depo^^iu like those just referred to ; the 


dark pellicle is probably due to Muoxidation, iu air, of' the 
protoxide <if manganesic carlioiiatc,— Experimental reswchesott ' 
the mode of formation of craiers of the monrt, by M. Berg^tt. 
He sends hot air through a brass lube into a melt£l but 
griulnalfy coolma" mass of Wood*s Alloy, The bubbling forces 
the forming pellicle aside in a circular space, givinif the aspect 
of a circus, then of a crater ; ere long, the mass l>ecoming pirnty^ 
the gas no loniijcr clears the pellicle, but forms a cone Jn the 
middle. Some slightly different effects are had with other alloys f 
the sides of tlie c one may have a more broken-up ap rarawce. Ah 
interruption of the current gave two conceal ric craters, the inner 
the higher (comyiarc the lunar Copernicus, &.c.). — Terms of 
short fieriod in the earth’s motion of rotation, by iM. Rozd,— 
On the cure of saccharine cliabctes, by M. K^lizet, Bernard 
showed that irritation of a part of the mcdvlla obionji^atii causeft 
glycosuria. M. Felizet serkv to sup* ress irrita'ion in the same- 
quarter (the cau-'-e of diabetes), by tbc^edalive action of bromide 
of potassium, and in fifteen cases he has thus effected a cure,-— 
On a new process of insulation of electric wires by M, Geoffroy. 
He wraps them in asbestos fil>rcs and end se'^ in a lead tube. 
The wire may be quite volatilised uifh mt a ‘^park being emitted. 
The lead shows no trace of fu^ion, — Discovery of a small planet 
at Paris Observatory, by M. Paul Henry. — iJcscription of the 
Manger Prjesepe in the Crab, and miciooiCtric measures of 
relative positions of the principal stars compo.sing it, by 
M. Wolf. — On the theory of uniform function- of a vari- 
ble, l>y M.’ Mittag-I.efller. — General method for solution 
of problems relative to principal axes a ml moments of inertia ; 
oscillation balance for c-timation of moments of inertia, by 
M. Brassimie.— On the lou ntudinal vibrations of elastic bars, 
&c. (continued), by MM. Sebertund llugoniot. — Hydrodynamic 
experiments; imitation by liquid or guseotis currents, of mag- 
netic figures obtained wiih electric currents or with magnets 
(sixth note), by M. Decharme. Iftifr alia^ water r)r air is forced 
through a tapered glass tube against a plate coveted witTi a thin 
layer of minium diluted with water. — On the su^fac^" tension of 
some liquids in contact with carbonic acid, bv M. Wroblewskl. 
The decrease of the superficial tension of the liquids depends 
solely on the fact that the superficial tension of the carbonic 
acid with which they are compres''ed is extremely small.— On 
some arseniates neutral to litmus, by MM. Fdhol and Senderens. 
— Fcrmcniatioii of starch ; presence of a vibrlon in the gcrml* * 
nating grain of maize and in the stem of this plant, by M, 
Marcano, This inquiry relates to chuha^ a -trongly ale »holic 
drink prepared by American Indinn.s from msize, '] lie vibrh^nN 
presence is regarded nb clearing up '•cveral p diits hithcrt » 
obseme. — On five new parasitic protozoa, by M. Kiiitsllcr, 
These wei-e found in the larva of MMonthus and of Oryctes^ and 
in tad])oles. — Ke«earches on the organs of flight in insects of the- 
order of Hrmiptera, by M. Moleyre, The appar.atus connecting 
the anterior and posterior wings is here studied; M. Mpleyte 
considers that in the sub-order Hetcroptera, w^ho*-e bemclylra (or 
anterior wings) fulfil best the rbUof protective >heaths, the con- 
necting apparaius appearj?, with a remarkable fixity, in its moat, 
perfect form. — Pierre Breton and the binary nomenclarure, by 
M. Cri<^. — On a disease of beet, by M. Prillicux. This disease, 
uuknowTi in France before, and due to a IWonmpera^ ht*s 
appeared at Joiuville-le Pont (Seine) —On the coal t>f Muartwre, 
in Zamlicsia, by M. Guyot. “ Exploiiation*' seems ^inpo^slbVe. 
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TJ/£ LimRATURE OF BOTANY 
io the Literature vf Betany, 3 emg a Classified 
..Selection of Worlcst inGla 4 ing nearly 6000 

titles not gwcn in Priteel's Thesenrus.” By Ben- 
jamin Daydon Jackson, Secretary to the Linnean 
Society. Pp. xl, 636. (London : published for the 
t^ixidex Society by Longmans, Green and Co., and 
Dulau and Co,, 1881.) 

Vegetable Technology. A Contribution towards a Biblio- 
graphy of Economic Botany, with a comprehensive 
Subject index. Pp. xii., 355. (Same Author and 
Publishers, 1882.) 

W E have here two books of unequal importance 
which nevertheiess have so much in common 
that they may fitly be noticed together. Both are pro- 
duced by the same author, and under the auspices of the 
same Society -a Society, by the way, which has not 
escaped severe criticism of the cui bono order, but which 
goes far towards justifying Us raison (Titre by the publi- 
cation of works like those now to be considered. The 
Guide to the Literature of Botany ’'was issued about 
a yeai* since, but has not been noticed in these pages ; so 
that the appearance of the later work furnishes an oppor- 
tunity for some reference to the former. 

We have referred to the two volumes as unequal in 
importance — seeing that one offers itself as a guide to the 
whole of botanical literature, while the other only occupies 
a small portion of the same wide field. But the inference 
that Vegetable Technology’' was merely a portion of 
the larger work would be very incorrect j the two volumes 
are quite distinct, and are treated in a different manner, 
and neither covers the ground (Kcupied by the other. The 
arrangement of the two books is also different. The Guide” 
is a list of bocdcs classified under headings expressing dif- 
fenent branches of the subject, the index consisting of the 
authors* names, with reference to the titles (abbreviated) 
of their works. By the time Mr. Jackson had completed 
the “ Guide/’ he was fully conscious of the inconveniences 
of this plan ; and formed a resolution that, if again 
engaged in any similar labour, he ” would steadily adhere 
to the practice of ranging the works under an alpha., 
betical sequence of authors’ names” ; this resolution 
he has carried out in Vegetable Technology.” There 
can, we think, be little doubt as to the advantage of ibis 
Jatter pkn. It is by no means easy to classify some 
:works ; and Mr, Jackson’s grouping in his cariier volume, 
although at least as good as could have been expected, 
is sometimes not quite satisfactory. One does not quite 
know what to expect under such headings as ^Maturiza- 
tion” (p. lOi), "What is a Species?” (p. 97), or " Sundry 
Phenomena’* (p. J07), A reader searching for references 
to works on the iiamboos would find one such treatise 
uMm Somhusat but he would handly think of searching 
lurthir under the heading Plants,” where, 

rieverthelefis, is 4 second bOok on the object, "Bamboo 
and its U^es,” by S. Kurz. A cross vefemnee jmre, as in 
'Other esseiitkl) s^tem i 

4 ^ 4 epM 4 in " VegetkWe hrijp of this kind 

{a sqp^ied by the index of subjeOti of St j 
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Croix is not in Oceania (p, 404), but ki the West Indies^ 
Ellis's "Directions for bringing over Seeds” woald.be 
better under "Plant-collection” (p. 217) than under 
"Botanical Gardens” (p, 405) ; Crdpin’s "Guide du 
Botaniste,” if placed among "local Floras,” should cer- 
tainly be also referred to under the first-named beading ; 
Lemaire's Tiore des Serres has so much in common with 
the Bolanical Magaetne^ that it seems strange to find the 
former under " Botanical Gardens ” (p. 406) and the latter 
under " Serial Publications ” (p. 473). Criticisms of this 
kind might, if needed, be almost indefinitely extended ; 
but probably enough has been said to show that a classified 
list is open to considerable objections, of which, as has 
been already shown, the author himself is fully aware. 

We have alluded to cases in which a cross-reference 
would have been of great use ; this is very noticeable in 
the section devoted to ” Monographs.” Under Com^ 
positcp^ for example, only two memoirs are noted ; but in 
the same section arc at least twenty papers or treatises 
devoted to plants belonging to the same order. There 
are four entries under Solaftacecv ; references to Capsicufn^ 
Dtth 4 ra^ and Nicotiana would have been useful. 

But allowing that there are matters of detail whl$h 
might have been improved, there cannot be two opinions 
as to the great value of Mr. Jackson's work. The mere 
fact that it includes ” nearly 6000 titles not given in 
Pritxel's * Thesaurus ’ ” testifies not only to its useful- 
! ness, but to the industry of its compiler in hunting up 
omissions ; for although many of the works have been 
issued since the publication of the " Thesaurus ” (1871), 
the proportion of treatises omitted from that invaluable 
work is very considerable. There may be some who 
regret that Mr. Jackson did not give us a new edition 
of Pritzel while his hand was in ; but as he tells us that 
"the Guide is meant to be suggestive, not exhaustive/' 
we have no right to compkiin that he does not give more 
than he intended; and indeed the general feeling will 
be one of satisfaction that he has given us so much. 

In the preface to his second volume Mr. Jackson tells 
ui that "a complete bibliography of Economic Botany 
would need the labour of years ; ” and this seems at least 
probable if we accept his previous statement that "the 
bibliography of the vine in all its bearings would require 
a lifetime for its compilation.” As we hope to have much 
more good work from Mr. Jackson — notably the new 
edition of Stcudel's ” Nomenclator,” upon which vast 
undertaking he is now, with characteristic energy, en- 
gaged-— we do not blame him for putting the exacting 
vine on one side. Besides independent works, "Vegetable 
Technology” includes the titles of papers in the Journal 
of the Society of Arts and the Phetrmaceutical Journal ^ 
with some from the Journal of Applied Science^ and the 
Technologist We could have wished that the many 
excellent papers in the vaiious botanical journals edited 
by Sir W, J. :Hoofeer/ as <well as others published in the 
Journal of Botany during recent years had been in- 
cluded ; the tlardenerf Chronicle.^ too, is only quoted 
at secondrhand, when papers have found their way from 
its pages into ^a>e of the JoumaL In 
many 4 a««s iMg has added the scientific Aame of 

« It U witch to ht rQfffMvd thw there in ind«x worthy of th« aWttO to 
xooy thoM jyuroait, wiU chotoin o viL‘<'t of U»^l nottor. WUl 

the ZnM Society at oom* bttr dote ploce botaniKCt ander atill turthor ehlU 
fotioci* to th«SL by ubdortaklog this work f 
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the plant under discussion, and this is very useful; not 
every one knows oflf-band that ‘‘ Kafurkachri « Hedy- 
^um s/tcafutn, or that “ Tinde ^SiropMantkus hispidus. 
Of course these are omissions we do not find in Mr. Kurz’s 
book on the Bamboo, mentioned above ; the volume on 
the ^'Eatable Funguses of Great Britain” illustrated by 
Mr. W* G* Smith, is not referred to, although Mr, Bad- 
ham’s Esculent Mushrooms” is mentioned; while on 
the o'.her band such books as Loudon’s “ Hortus Britan-' 
nicus ” seem hardly to deserve a place. The Index, to 
which reference has already been made, is all that an 
index should be, and fully justifies Mr. Jackson’s belief 
that “ these entries supply a very fair starting-point for 
almost every question in vegetable technology.” 

Space will not allow us to enter further upon the merits 
of these Guides. Enough has, however, been said to 
direct attention to their importance and practical utility, 
and to encourage the happiest auguries for the success of 
the ptagnufH opus upon which Mr. Jackson is at present 
engaged. 

James Britten 


OUR BOOK SHELF 

Talks about Science, By the late Thomas Dun man. 

(London ; Griffith and F'arran.) 

Under an unpretending title areliere collected a number 
of lectures that were delivered to popular audiences, 
chiefly in and about London, by one whose decease, 
recently, in the early prime of life, has been much de- 
plored. At the time of his death, Mr. Dunman held a 
post of tuition in Physiology and Animal Morphology in 
the Birkbcck Institution, and his labours there and else- 
where were attended with growing popularity and suc- 
cess, The biographical sketch by his friend, Mr. Charles 
" Welsh, with which the book opens, tells of the zeal and 
well-directed energy with which he applied himself to 
overcoming the obstacles that for some time barred his 
path to what he considered his true life-work, viz. the 
teaching of science. These lectures— thirteen in num- 
ber, deal with a considerable variety of topics, the me- 
chanism of sensation,, the star-lit sky, prehistoric man, 
volcanoes and coral reefs, atoms and molecules, and so 
on. The style is terse and lucid, and appears to have 
been carefully formed on the best models. The happy 
gift of relieving the strain of which many minds are 
conscious under mere scientific exposition, by some 
passing allusion to a familiar human experience, by the 
homely figure, the apt quotation, the play of imagination 
and humour, Mr. Dunman seems to have possessed in 
rich measure. 

The lectures entitled '*Two Life Histories” and '*How 
the Earth is Weighed and Measured,” may be taken as 
good examples of abstruse matters expounded without 
technical language, and made clear for a working-class 
audience. Mr. Dunman’s going down a coal-pit in order 
to qualify himself more thoroughly for his lecture on 
“Coal,” is typical of much of his work, which in this 
respect (the “ testifying that which he had seen’OmaiiJ- 
fested, no doubt, the insjpiration of his admired teacher, 
Huxley* Exception might be taken to a few passages in . 
the lectures, e g. to the account of ocean temperatures, in 
“ Depths of Ocean ” which seems inadequate ; and occa- 
sionally the author seems to affirm more confidently than 
the facts warrant. But as a whole the book is a good 
specimen of sound popularised science, and eminently 
engaging. As a present to a young artizan with a 
nascent love of science, it could not fail to be much 
appreciated, 


letters to the editor 

f The EdUor dm mt hold Mmtelf respmi^U far opinions 

by his correspondents. Neither ean he nnOertake io retnmt 
or to correspond with the writers Of, refected mtmmcr^s. 
No notice is taken of anov^mous eommumcations. 

{The Editor urgently requests correspondents to hup their le^n 
as short as possible. The pressure on his space is sogrrai 
that it is impossible othtnoise to ensure the appearance even 
of communications containing interesting and novel jpitts.] 

The *‘Eira" Arctic Expedition 

T AM confident that the anticii ation. contained in your article 
on Mr. Leigh Smith’s expedition (p. 387), that he has been able 
to make some addiMon to our knowledge of geography, has been 
realised. 

Jhc object of Mr. Leigh Smith’s voyage was a rcconnai'sahce 
to accumulate evidence respecting the advantages offererl^ by 
Franz Josef Land as a V)a5^eof operations for future explorati<m. 
He dni not intend to winter ; but the accident which forced him 
to do so had the useful result of enabling him to extend his 
valuable oliservations over two seasons. The knowledge he thus 
acquired of the movements of ice, of its character alon^ the 
shores and in (he fiords for sledging p»r])oses, of the prevailing 
winds and cunents, of the amount of animal life to he obtained 
in the different months will he very useful. This knowledge 
will be welcomerl by the geographical student, and wrill aLo be 
of great value to future explorers. The Ios>i of natural history 
collections is to be regtetted, but the main object of Arctic 
exploration is geographical, and that object has been fully 
secured. 

The crew of the Eirn passed through the winter in perfect 
health. Yet they had no lime juice and, from want of warm 
clothing, comparatively little exercise during the coldest period. 
This fact must modify the theories based on the report of the 
Scurvy Committee. Here we have additional proof that it is 
fresh meat, and not lime juice, which is the chief preservative 
of health. 

Another interesting point which the cruise of the Eira will 
throw further light upon, is the directs n from which the icc- 
bcaring currents come. In a former letter I called attention to 
the evidence of Sir Edward Parry on this point, and to the fact 
that his conclusions had been corrob wated by suKsequent obser- 
vation. Mr. T^igh Smith’s voyage will furnish additional evi- 
dence upon this geographical question. As regards the advanta^s 
of Franz Josef I^nd as a base for future discovery, Mr, Le^ 
Smith has shown that in iSSi and in 1882 that land could easily 
be reached ; so that u e now have proof that in five consecutive 
years Franz Josef Land was accessible, that it has suitable bays 
for winter quarters, that the shore-ice in the fiords offer* good 
sledging surface, and that there is abundance of animal Jife. 
Mr. I.eigh Smith’s voyage will be found to have been most 
useful to geographical sdence, and fully to have secured the 
object of a reconnaissance, for which it was undertaken. 

CLEMrNTs R. Markham 

21, Ecclcfcton Square, S.W,, August 28 

Markree Magnetic Dip 

1 HAVE made the following determinations of the magnetic 
dip by aid of one of Dover's excellent Kew-pattern dip-circlea 
(No. 67). As I am observing on a pier in the open air I am not 
able to always use both needles simultaneously, On August I 1 
observed within a few feet of the wall (.f the meridian room. 
I’he other observations were made at a di taitcc of over too feet 
from any wall : — 


Date. 
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h. m. 
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The Qeature Speech of Man 

The valuable paper of Col. Mallery {Nature, voI. xxvi. p. 
333) is deserving or much attention, t ut his de cription of the 
rdwions of gesture -language and speech- langoa^re is calculated 
to cause uiiKconception^ on account of the view be has taken of 
tike origin and propa^a' ion of speech. Admitting the general 
accuracy of his description of the ges ure-Unguage or dialects of 
man, then that descripti n is really applicable to speech. 

Setting aside all theories and looking at facti>, all spoken 
languages have psychological relations, as gesture- languages 
have, and in their early stages are founded on the s'lme pnn- 
ctples of having several reprerentaiions for one idea, and several 
ideas for one representative 'sign. With regard to sounds 
applie<l as representative signs, as a general law these are the 
same for all language>>, and the diversity observable arises from 
the diversity of selection and distribution. 

It can be seen by the commonest observer that among the 
.remotest languages there are like words, but as it is assumed 
they cannot related, these identities are put down to chance 
and disregarded. On the other hand, many are led astray by ^ueb 
identities to set up relationships and to form schemes of classl- 
hcation between languages, which are not justly admissible. 
Nothing has lieen more ridiculed than the identities of words 
set forth l>etween Quicluia, for instance, and various languages 
of the old world, and yet nothing can be morejust than the 
identities;, which speak for themselves to the unprejudiced. 

A great argument against the relation ^h ip of languages has, on 
the other hand, been derived from the diversities which are 
equally apparent as the identities among such languages, and the 
supposed negative evidence derived is used as concludve against 
any relationwk|). 

The phenomena are very complicated, as are the phenomena 
of gesturedanguage, but the solulijn i< to be found in those 
remarks of Mr. A. R. Wallace, of which 1 have given the 
aoplicalion as the Wallace formula {Natubh, vol. xxiv. pp. 244, 
380). I repeat th'is, becau c further observations and a long 
course of in\c^tig^t^tm leave no dmibt as to the facts and their 
application. 

Proceeding on the Iwsis of a system of sign -languages generally 
«xisting in the world, we obtain the explanation of the engrafting 
of Bounds in defined series. Mr. W^lace's labial for mouth, 
nasal for nose, and dental for tooth, (vovides labials for every 
idea based on the round form of mouth, or on its openiim and 
ckming, as head, face, eye, ear, sun, moon, egg, &c. The-e, 
a^in, were in relation with defined m)thologicaI and numeral 
characteristics atToiding abstractions. 

Tht^ a whole apparatus of speech was provided, but It was 
cotnpUcated first by the conditi >0, imparted from gesture 
language of plurality of signp, and next by the faculty of apply- 
ing various labials, &c. What Col. Mallery states to have taken 
place in ge ture language is precisely thst which took place in 
speech language. In ihe process of selection, the Ap|xaratus of 
each class was ultimately diminished no far as the common stock 
was concerned, and each language acquiring only a por ion of 
the common ; tock, has at preseitt the appearance of a separate 
^ indiscriminate vocabulary in relation with all, but not 
identical with any except its own immediate eongeners. 

Thus the cHeotive comparative phUology of any language 
oHlUttteiy defends on its relatiomhip to all, and not to one 
Atmily. 

A« all speech U^uages are of common origin, so we must 
admit a common dilmsion' of them over the workL The result is 
seen In the relationships of the languages of America iwith those 
of AMca^ for uutanoe, but [t k attested hy a community of 
veml forms in traditions ahd in mythylcgy, «hd even in geo- 
Krtphlotl nomenclature. It Is the hraMlliioxis bf this diffusion 
of speech which nndtrhee many of the ^oge Wends, 

epoch of this difMoti k solheiendy (d«|r, for the words 
uddtdy dlstdbnted fdiow that it was In an of, oonaidemble 

Col Mollery aOcdmlely states that there la 4 rektiomhip 
hamen the languages and some of the aheim^ eba^ 

* and uU supposes that characters mhy have co^mdsted 

MturebefOrOthodi^lonorsi^ Admltdng 

L^^:^;ehiye t.> rrgarci net only the tOlletkas geatpre 


and speech languages, but between the characters and speech 
and the manner in which characters were applied to the s^ken 
langaages, and modified by them. < 

Among my later investigations liave been those relating to the 
applications of Mr. WalhceV formula to characters, sylUbaHe^ 
and alphabets. It may be remembered that one means by which 
I was enabled to apply Mr. Wallace* s remark was liy means of 
previous observations on the O and + series in 'he Chinese and 
other ancient characters. Speaking, c )nci9ely v e have for labials 
O, (0)1 O* ([* &c. ; for na^aK (which are male) 

+ » X, T, lA N, Ac ; for dentab, A, A, t, &c. 

If we examine a sylla'^mry or alphabet, more i articularly one 
of ancient form, then we Khali cenerally find that the labials, &c., 
conform They are, howeve *, oe.ide* transla ion < of the original 
word, subject to interference, becau-e where the general idea 
involves a labial, the labial may have been excluded by a dental. 
Doorway is a lainal, but door, as in EngU‘-h, a dental, doorway 
being taken from the mouth, and the door from the te^ within, 
and although the words are distinct in many hnguages, yet in 
some one only has Kurvived. The character for mountain, 
country, ficc., tooth, A or A A A , but other relations for 
mountain are navel, drum. 

In its application for the examination of characters this 
Wallace formula is very useful. Tbuf the Korean conforms to 
it, and the Vy or Vy, sup, o<d to be mfxlern, conforms to a test 
of antiquity. 

Nothing can be n^iore true than Col. Millery's description of 
the rapidity of gesture-language. Any one who observes the 
mutes of the Seraglio at ConKianlinople, who in my opinion 
transmit the system of the ancient pantomimes, will at once 
perceive how quickly thought is portrayed under conventional 
representations. Much of their conver-ation is naturally on 
poliiical topics, and they have not only signs for each indi- 
vidual, but It is reputed for each city of the empire, as they un- 
doubtedly have for foreign countries. Incidentally I may men* 
tion that they apply lip-reading for giving names, as in all pro- 
bability they have for esenturies. 

C )L Mallery supposes that gesture -language in its pre ent shape 
originated spontaneously and sporadically, but in legend there is 
the suggestion of a dififusion of gesture-language as of speech, 
'llius we have two ejjochsin tradition, that of creation, and that 
of the propagation of speech, which appears under the form of 
the deluge traditions. Some interesting illustrations of the 
whole matter will be found in Mr. Man's monograph of the 
Andamanese, now being published by the Anthropological 
Institute. 

With the great advantages of gesture -lan^age^. Col. Mallery 
has not explained how they have succumbed to speech-language, 
nor is his su^gentiun of their value as a common language among 
spoken dialects adequate. Where a speech-language l^comea a 
oommon language it also extirpates the sign-languages, and a 
great language swallows up the numerous smaller brood. Europe 
was at one lime as thick with languages as North America or 
Africa, and now a few of one family dominate. 

32, St. George's Square, S.W. Hyde Ciarke 


Orange Culture in Florida 

In reply to the inquiry in your columns regarding orange 
culture ill Florida, 1 venture to recumm^ nd an agreeably written 
account of that State, entitled Florida : for Tourists, invalids, 
ami Settles ; containing Practical Infurmution regarding Climate, 
Soil, and Prcductions ; Citie*?, Towns, and People ; the Culture 
of the Orange, and other Tropical Fruits ; Farming and Garden 
ing ; Scenery and Roorts ; Sport ; Routes of Travel, by 
G. M. Barhour (New York : Appleton and Co., iSfia.) I had 
this volume in hand during a stay of a few days in Florida last 
Mimt, and found it» so far as 1 could judges fully entitled to the 
*• Testimonial *' from the State officiala which graces its opening 
pages. It has a chapter, of thirteen pages, <kvoted espimully 
to ** Oran^culture," besides oonstant reftfenoes throughout its 
pages to this brooch of the liaing Industry and development of 
that delightful attb*tropleal region. In the asm* chapter there 
U a note as follows t ** Mumi the best work on the subject is 
Rev, T, W. Moops’s * Treatise and Handbook on Orange Culture 
in Florida,’ of whfoh a new revised and enlarged editm has iut.t 
been published by E. R. PcUon and Co., 25, Bor.d Street, New 
York, identlon alio oectfirs of a ** Guide to Grange Cnlture 
by ** the Manvi^ Brothers -but 1 do not find a more prodse 
ittdlcAtfon. }* HmcHKi 

CoUing^voed^ Augu t od 
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WILLIAM STANLEY JEVONS 
WILLIAM STANLEY JEVONS, whose tra^kal 
death was recorded in oiu* issue of the 17th inst., 
(p* 377 )» horn at Liverpool in 1835* A® 

CK most men of Intel lectvial work, the facts of his life are 
few and simple. He was educated partly in Liverpool, 
portly at University College, London, where be particu- 
larly distinguished himself in the classes of matl\eniatics 
and natural science. For University College Jevons ever 
retained feelings of the warmest loyalty. He was proud 
of his connection with it and with the London University, 
and doubtless these feelings weighed with him when in 
1876 he resigned his chair at the Owens College and 
accepted that of Political Economy at University College. 
Before completing his career as a student, J evens accepted 
an appointment in the Sydney Mint and spent five years 
(1854A59) in practical work abnwd. At the close of that 
time his disinterested detennination to devote his life and 
energies to intellectual work of the highest kind prompted 
him to return to England and to resume his interrupted 
studies. He graduated at London in 1862 with the 
highest distinction in logic and political economy, and a 
year later began his active career as a teacher in the 
capacity of general teacher at the Owens College, a post 
he occupied for three years. Even at this early period of 
his life, however, he had already produced not only an 
earnest of his great powers but the germs of all the bci>t 
work he afterwards accomplished. A pamphlet on the 
Fait in the Value of Gold, and an important work on the 
probability and consequences of the exhaustion of coal 
sufficiently attested his mastery over concrete problems of 
economics. But of even greater significance was the 
short paper presented in 1862 to the British Association 
cm quantitative reasoning in economical theory and the 
little noticed volume on Ptere (1864). The one 

contains the fundamental notions of the author-s later 
work in theoretical political economy, the other the first 
principles and outlines of the development of his well- 
known symbolical logic. In 1866 Jevons was appointed 
to the combined chair of Philosophy and Political 
Economy at the Owens College, and for ten years he 
discharged with the greatest ability and success the 
onerous duties of the oihee. During this time his practical 
activity wns incessant and bis intellectual labour con- 
timimis. In political economy his occasional contribu- 
tions in the shape of papers in the StatisHcai Soiiet/s 
/oumal, addresses dr reviews, his important treatise, the 
Theory of Politn a! Econovty (1871), and his excellent 
manual on logic, his tract Money; or^ The Substitution of 
Similars^ his Elementary lessons on Logic ^ and his great 
work, the Principles of Science (1874), raised his reputa- 
tion to the highest point, and it may be confidently said 
that no man ever obtained or deserved so thoroughiy to 
obtum more widespread recognition as a master in these 
departments of knowledge. In 1876 the feeling that his 
time might with greater advantage to himself and the 
public be devoted to continuing his original researches, 
prompted his resignation of the laborious chair at Owens 
College, in that year he migrated to London and to 
University Collie, and for five years ho continued to hold 
the chair of Political Economy in that institution, Tire 
aaine desire for more time induced him in 1881 to resign 
^ cempAsatively light dnties of his LoikIoh chair, and 
he 'wes dottbtlm enjoying the feeling of perfect freedom 
to dewte hwnself to his beloved work when the abhorred 
cut the thin spun thread of life; A* great 
ftwto'fbr good and a noble type of th^ man of sekwee h»s 
twh lost to ih Jevcmft. 

The whiph perhaps impresses oneinost iitrevtcw- 
i«« theproductstrf sobosy. a life, apart altogether from 
tke fine meat lovable chmetor of the man^ is the 
cnudwtatipn ^of multifarioue interests with uncomason 
tenacity in working oat certain definite limea of thought 


It is a feature peculiar to what ia called geniui Jtbd itta 
presence, even when itv less than a prt-etttiOewt doRMU 
stamps the mind, exhibiting It as one of the highest 
order, Jevons^s scientific Coining was excellent, his 
knowledge of the details of scientific work in many 
diverse branches truly universal, his interest in scientific 
questions and his love of scientific research of the 
keenest. A full record of the many contributioiis nEladk 
by him to the great dictionary for the library of Chemistry 
and Philosophical Society in Manchester, to the PhUesO’^ 
phical Ma^asine^ and to emr columns, it is hardly possible 
yet lo produce, but it may be said that the character of 
his work, whether it be upon gold assayings upon the 
forms of clouds, upon the motion of minute particles in 
liquids fa phenomenon named by him pe^sts and 
examinta with long continued and loving care), or upofi 
the connection of sun-spot periods with economic changes^ 
is such as to prove him amply endowetl with the fine«t 
qualities of the investigator of nature. Indeed there can 
be little doubt that had Jevons devoted himself to 
physical inquiry he had all the ability to secure a reputa- 
tion po'^sibly not inferior to that gamed by him in other 
departments. He was an eract thinker, in the best sense 
of that term, and brought to bear uj^n great and 
economical problems a power of methodical, patient re- 
flection comparable with that displayed by any of his 
contemporaries in the field of physical research 

In logic and political ecornmiy his numerous and varied 
writings have secured him a very distinct place in the 
first rank of writers. In botth subjects he united, to a 
quite unusual extent, wicle and comprehensive knowledge 
of details, with rare origiiAiity in handlmg scienti^ 
principles. His treatment of queetions of dmil, ;i^rt 
from his original contributions to the theory of ettber 
subject, would alone have secured for him a high reputa- 
tion. 'J'hus the Principles of Science coatains a most 
exhaustive and penetrating analysis of the methods of 
scientific work, illustrated from all branches of scientific 
reseanh with a fulness and precision that leave little to 
be desired, while his various works and papers on 
economic and social problems, in the tr^tiuent of wlucb 
he exhibited a most happy talent of effective exposition, 
constitute a contribution of very high vakie to tM litera- 
ture of political economy. 

The permanence of his fame as a writer of tbe first 
order in his special subjects, however, must natmUy 
depend upon the character and vahte of his original re- 
seaicbes in the first principles of logic and pofitical 
economy. As was above said these researches occupied 
J exons throughout the whole of his active career as a 
writer, and his successive works are but the amplification 
and development of thoughts which had presented them* 
selycb 10 his mind at a very early period of bis life tn 
political eronomy this thought was the reference of the 
laws of complex phenomena, such as prices, interest, aihd 
so on, to the simpler laws of pleasurable and parnfui fisel- 
ing, the subjection of their simpler laws to quaartitative 
treatment and the consequent application of exact, wm 
of mathematical, methods to ccoflomic& Hc was tdo fa?^ 
seeing and too judicious to overlook the enormous gtfif 
that separates abstract economics from the Of 

practice, ai d hc was under no delusion as to 
cabibty of applying exact methods to phenoOtexSia so im- 
mensely complex as those of society, but wjtkfe. dte 
domain of abstract theorv he perceived tho^xici^.ftwr oftSP^i 
more vigorous mtthtod mm tl»t w^ly 
his contnhiition is of rare volufr.. mdeeti Jte;^ 

^ogic, Jevons to eifiibr a fatw com to df 

no doubted orig^litjy, t^ae rf dloaorvo^ 
principles and new methods are hot hbwdutrfy 
I in either science, it may be sflfitly* sirfd that 
1 emmt claint tioyefty, th^ lin 

I ^igtnaJity in the. honefft . Tfciey vteto 

his own and werte hitfi 
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ed^MstiveiM^ tm amply to estalaliah his title to 
theiAv No man^ it may be added, was over more^inxiotts 
trap Jevows to do jostice to tho labours of his prede- 
eosoors) md he was ever ready to welcome in the most I 
g^eroMB IsShion any indication of an anticipation of I 
some favourite thought. His work was good enough, 
and he knew it was good enough, to stand upon its 
own merits. 

In logic the system of formal or mechanical reference 
which Jevons Worked out in great detail, was founded 
upon the antecedent researches of Boole. The processes, 
however, were presented by Jevons in such a fashion, the 
principles were so simplified and the ca^bilities of the 
method &o ingeniously developed that his work has a 
secure place of its own alongsiae that of Boole. This is 
not the place for discussing the permanent worth of the 
new analysis of inference, but it may be said that hardly 
sufficient justice ha* yet been done to many of the specu- 
lations into which Jevons was naturally led in the 
development of his analysis. His treatment of the rela- 
tions of logical and numerical quantity, and his attempt 
to deal with induction apart from all quasi metaphysical 
principles arc bold and subtle contributions to logical 
theory and, in connection with his other ^work in this 
department they sufficiently establish his place as an ^ 
original and thoughtful logician. 

For philosophical speculation, in the wider sense, Jevons 
had little inclination, and possibly from the character of 
his intellect, little ability. Dealing with ultimate logital 
and economical questions he was often driven to the verge 
of inquiries such as fall under the designation of philoso* 
phy, to problems of tho theory of knowledge and ofeUiic&f 
but he never crossed the boundary, and indeed seemed 
somewhat impatient of the existence of a land beyond 
the focmol relatioutt of logicsd terms or the quantitive 
variations of pleasure and paiiL This lack of interest in 
problema to the root of logical and econowiical 

theory niakies itself apparent ht alnoM ail his works, amd 
pro^biy, for ma^ reasonw, deprives them of some of 
their vakie. It is impossible to say, however, what 
^uinc contribution to Ei^Hsh philosophising might not 
neve been made had so original and well endowed a mtnd 
been spared longer to us. 


TNE BRJTJSH ASSOCiATJON 

ALTHOUGH the numbers at the Southampton meet- 
ing have little exceeded 120^ still so far as the 
esernttwl work of the Association is concerned, it has 
beeo upto a fair average . The New Forest excursion 
wa« an especklly «f\joyatble<Ae, though that to the Isle 
of Wight was most mteresting from a scientibe pOiat 
of vjiew. 

During iho meeting theTecoption rooms and the rooms 
in which tixfi Sections have met have been connected by 
teljt{ihottes. In each room was a tmard on which were 
minted ih. a Ut^ the kUm indicating the Sections. 
Bfdow^each letter thet« vtas space fof a^gare to be in- 
serted to indicate the nauMiQr of dm paver m the day's 
irnt^imne tha^was under dkenssien; if it were Na 3 
m Geoks^, U»e akaedant there , am Ose number to the 
reception leoisk Here the attendane marked the; boardi 
aedtbeo semilm to ah tim other Seaioiiei 

idtUit it ewidhe htMiww in aU theeo^ the 


pm was a shatp dkots^bn w Jthe miestioiir whethtr 
|^mociation.shotild>neet id Ceoadh next yearyaeencifi 

S : h<k its kvitiklowi tneetkg 


vote taken was adverse to crossing the Atlantic, though it 
was kit that if this were done it would be specially 
sirable to do so while the Marquis of Lome is Freeident, 
as he has done much in founding the most important 
scientihe institutions in Canada, and his tenure often 
terminates next year. When Southport gained the 
majority the larger number of the Committee left the 
room, not being aware that the place of meeting for 
the following year, 13 ^ 4 , was going also to be determined, 
and the supporters of the Canada invitation, led by 
an able tactician, Capt Bedford Pirn, secured an easy 
victory, it is worthy of note that the Members of 
the General Committee, who contributed to this result, 
with few exceptions, did not include Presidents and Secre- 
taries of Sections, or indeed many of the working 
memberB of the Association, and it is therefore greatly 
feared that should the proposed visit be made, the 
meeting will not be a representative one. 

It is satisfactory to learn that the Council arc taking steps 
to learn the real wishes of the Members, by lulring every 
Sectional Committee to send up three or four representa- 
tives to constitute a committee to confer with the Council 
as to the mean!? of carrying out the proposal, if found to 
be feasible. It is worthy of note that prevtous to the 
meeting at Southampton, the Council sent out a notice to 
the whole of the General Commitice, inquiring their 
views on the subject, and that the replies obtained from a 
far larger portion of the Committee than that attending 
the meeting was distinctly adverse to leaving the British 
Isles, it was felt that the proposed departure would be 
uufair to Life Members, who had purchased a right to 
attend meetings in that area, and would prevent the 
greater number of sectional offi'-*er* and workiog mentbers 
from attending, their movements being controlled by 
considerations of time and expense* 

The khowing is th« list o€ gmnSs voted for next 
year ;-r- 

_3iifhM^a/Av and PAyiics 

Scott, Mr. R. TL — NyncqXic Chiirt of Indian Ocean ... ^50 
Darwin, Mr. G, H.— Harmonic Analysis of Tidal Ob*er- 

vationii - 5° 

Brown, Crum — Meteorological OKservatious on Ben Nevi* 50 

Chftnistry 

Tilden, Prof, W. A.— Investigating Isometric Naphthalene 

. Derivatives *5 

OdUttg, ProL^rhotographing the Ultra-Violet Spark 

Spectra 2 t> 

Pye-Smiih, Dr,— Elimination of Nitrogen 30 

C~^Ge 0 logy 

Etheiidgp, Mr. R,.— Earthquake Phenomena of Japan ... 50 

WiiliaiiUKMi, Prof. W, C.— Fossil Plaivls of Hahkx ao 

Sorby, Dr, H, C.— BritUH Foasil Polywia to 

Etheridge, Mr. R, — Fossil Phyllopoda of the Palicoxoic 

Rock* ... ^5 

Hawkjshawj Sir J ohu — Erabionof the Sea Coa$t3 of England 

and Wale* lo 

Hull, Prof. E.^Clrcnktion of Undetgmand Watera ... 15 

Evanv Hr. L —Geological Record S® 

Ball, Pjcuf. V.— Carboniferous Umefitone Caves in the 

South uf Iffchmd ^0 

Ethefldge* Mr. R,— ^Llandovery Rocks of Central Wales ... to 

Fin-Rivers. imn- 

cipajlCk^sos k the Bribah ltlfft to 

SkiAtaNih Record of Literature too 

at dusJSoolgsipcal Statiou at 

Py»ig>wtl» 7 o^,^l StatoBM ... ... ,... 

Si, <he.«dj(»tomg:. 


Mr. of 

SicfkMi^ Mr.' 



NATURU 


G — Mei-Zianics 

Bramwell, Sir F, J. — 'KeUtion between the Pre9>ure at 
diHierent Points of a Stnictnre on which Water and 

Air impinge £2^ 

Whitworth» Sir Joseph — Screw Gauges 20 

Bratnwell, Sir F. J. — Patent Legislation 5 


SECTION C 

GEOLOGY 

Opening Address by Kobert Etheridge, F.R.S., F.G.S., 
President of the Section. 

For some years it has been the rule or practice that the 
Presidents should oj>en the sectional meetings with an address, 
selecting any subject which may seem to them best adapted to 
the occasion. This custom I believe had its origin in this 
Section, when the Association met at Aberdeen, and was due to 
Sir C, Lyell, who was the first to deliver an opening address. 
He selected for his theme the di'-coveries of M. Boucher dc 
Perthes, chiefly with relation to the occurrence and association of 
flint weapons with the Ij.mcs of extinct animals in the gravels of 
the vall^ of the Somme. 

The Geological Section, over which during the pre'-ent meet* 
ing I have the honour to preside, embraces a wide field of 
research, and therefore allows selection from a large range of 
subjects, so large indeed that it would be difficult to choose an 
original one that would be acceptable and useful to those mem- 
bers of the Association who may be present. It is thirty-six 
years since the BritiNh Association last met in Southampton, and 
protiably not half-a-dozen members who attended the meeting of 
1846 are now present, if living. We are, however, fortunate in 
having with us to-day one or two who contributed papers to this 
Section thirty-six years ago. 

The Geological Section may be congratulated on its place of 
meeting this year. Hampshire presents a w'idc range and field 
of research to the practical, as well as the less advanced student 
in geology. Truly may it be said that this area is classic ground. 
No leas than six distinct formations, with their sul^i visions, occur 
in the immediate neighliourhood and within reach of those mem- 
bers who have honoured the Association with their presence this 
year. IJe it remembered that it is thirty-six years since the 
British Association met in this city. Since then, or the year 
1846, geology has indeed advanced with strides unsurpassed by 
any other science. The Tertiary rocks of the Hampshire basin 
alone have received from the hands of private and learned 
physicists, as well as the long-continued labour of the Geological 
Survey, the most careful and detailed research. It may well be 
said that this rich field has not wanted competent lalxiurerp, 
earliest and foremost of whom must be named Webster, Sedg- 
wick, Prestwich, and Edward Forbes, who with Mr. Brihtow 
mapped out with so much care and accuracy the inti-icate struc- 
ture of the Isle of Wight. To these must be added, through 
later research, the names of Searlcs Wood, Wright, Fisher, 
Tawney, Keeping, Judd, and others. Other portions of 
Hampshire ana Sussex l>caring upon the question of the Anglo- 
French Tertiary basin, have i>ccn clabnrately treated ujwn by 
Dixon, Godwin-AuSten, Sir C. Lyell, and others. 

It may l>e a fitting preliminary to local coaununication which 
will most probabjy come in, during the course of this meeting, 
that I should summarise what has been done in this area. This 
may be familiar to many, but there are others who may wish to 
examine certain geological localities, the mention of which may 
induce them to visit spots of much interest. It is scarcely the 
duty of the president of this Section to devote the time allowed 
to an opening address, to the discua^iion of any original subject, 
while work of unusual local interest lias transpired during the 
past year to justify him in drawing attention to a subject of much 
importance connected with the stmtigraphical position of certain 
bpds in the Eocene strata of the Lie of Wight ; a question of 
local goolc^ist interest, as well as bearing" upon the correlation of 
Uie Tertiary rock* of Hampshire with those of prance, Belgium, 
and Germany. Instead, therefore, of offering to the Geological 
Section an address on some special subject or branch of general 
geology, 1 have deemed it more interesting, and certainly more 
useful, to lay before yon an outline of certain phyi^ical matures 
occurrii^f within the immediate neighbourhood, and district in 
which we are now assembled. 

* l purpose therefore to call attention to tiae local geology <>f 


this area, especially as re^awls the Tertiary deposit* of^ Hmp* 
shire and Su‘«seK, as forming or constimtbg the nowthera portion 
of a vast series of deposits once contihuoua to^NcHtbem France, 
the area now covered by the English Channel and the Soleat, 
and lying in the depreKsion of Jurassic and cretaceous seriea* 
The relation also of the Hampshire end Anglo-French basiii 
and its tertiary fauna to that of the London or Anglo- Belgian 
area will receive notice, as being part of the history of one great 
period, the strata comprising the two areas being also once con- 
tinucu'f, much of it being sub’-cqucntly reipovcd or denuded 
away from those areas now occuiued by the English Clianncl and 
German Ocean. 

Before especially -noticing the fsle of Wight and the neigh- 
bouring coasts, I must state that by laboriouh search over Imth 
old and new ground, and through the very careful examination 
of collected specimens during the past twenty yeans, ^eat light 
has been thro« n on the geological stmeture i»f many local areas 
hitherto obscure from want of critical ^lala' ontological knowledge 
being brought to bear upon the fossil fauna or flora charactens- 
ing the various marine and freshwater deposits with which the 
surrounding dintricl abound«i. Greater precision has of late 
been arrived at in the chronological arrangement of the cretsceous 
and tertiary strata which occur both in the Isle of Wight and on 
the mainland. 

Doubtless you are all aware that the strictest investigation as 
to the distribution and organic contents of the Fhivio-marme Ter- 
liariesof the Ide of Wight, was undertaken by Pro fess<jr Edward 
Forlxis, when attached to the Ge >logI al Survey from the years 
1848-56, and subsequently Mr. if. W. Bri-.tow, K, R.S. com- 
plctcd bU the older tcrtiarics and cretaceous rocks of the Island, 
thus producing a complete geological guide to this ix)rtion of the 
Hampshire basin. The structure of the opposite coast to the 
east, or that embracing Brack lesham Bay, Sclsea, and Bognor, 
was critically treated by Mr. Frederick Lixon in the year 1850, 
(“ The Geology and Fossils of the Tertiary and Cretaeeou# For- 
mations of Sussex.” By F, Dixon, l8s®» 1st cd., 2nd ed iS.) 
who was most ably assisted iu his palaxmtological researches by 
the most distinguished naturalists then living, each faunal 
receiving critical supervision and description, A second edition 
of this valuable work appeared in 1878, wherein much new 
geological and palseontological matter is added ; both the Oe- 
taceous and Tertiary reptiles were figured and described by 
Professors Owen and Bell, the fishes by Sir Philip Egert on* the 
Cretaceous cchinodermata, by Professor Forl)es. Mr. Sowwby 
descriticd the mollusca, and the large crubtacea were described 
by Professor Bell, and the corals by Lonsdale. 


Selsea. 

I now draw your attention to a locality of extreme interest 
both to the geologist and archaeologist, and where eause and 
eflcct are manifested in both investigations, the historical portion 
being based upon physical causes and changes that have long 
been, and are still going on, to moilify the form, extent, aim 
structure of the Sussex coast, from the mouth of Chichniter 
Harbour to Litilehampton and Bognor. In the year 1855 
Robert God win Austen, F.R.S. andG.S,, read before UieGenlo- 
gical Society an elaborate paper upon the *' Newer Tertiary 
Deposits of the Sussex Const,” in which he also noticed some 
peculiar features in the parts of the Isle of Wi^t and South 
Hants bordering the Solent. 

From Beacby Head to Selsea Bill, the coast line lies ea»t and 
west, so that there intervenes a tract between the chalk tmtge 
and the which ultimately acquires a width of ten mile** 
from Lavant to Selsea. TbU tract is low and level, preabiting 
a aeries of superficial accumulations, remnants of a 
Tertiary period, of which at no other place in England is there 
any such record, and to which I ask your attention ahotdd nitty 
journey to inspect the phenomena exposed along the wore Of ' ' 
Bracklesham Bay, or between Wittering and Pag^m Hftrbotirt 
or Bognor be proposed. Espeofially m^y 1 refinr to IniteMxtW 
evidence as to local conditions during the glacbd period, ttmpy . 
not be known to many, or all present, tSiat the poitiiixttltt 
Selsea is celebrated in English history ck*f one of the plaeesdhere , 
ChrUtianity was first taught in t^a cpilntry. It Was one Of flljl 
most ancient Saxon establtshmenU This peninsula gviiileid ^ ' 
by Edilwalch, King of the Sooth SaxoAs/to Wlfred tbftt 
Bishop of York, about the year dSo. M that time it |t . 

to have contained 5,2*0 acre* of land, with 85 fawihes ; 

Tic parM nowoon^ oofys^SSo^ J ‘ 

been slowly denuded away by the actiott atod mieitimM 
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tliQ «ttu Tltis <ui4 dcfttmction during the putt 800 

: ;iwrt hpu been very evMsivcr t 

The cmk odm Fo^m Herbaur, on the south-east Mt of 
^ BUI or peuiufiula, wa$ due to an 2iru|>tiou before the year 
134S1 when ^i^oo acres of land were de^itroyed^ The site of the 
uhci^ cathedral and episcopal palace of Seleeai believed to have 
been situated to the south-east of the present church of Paghanii 
is nO kn^ to be determined, but there is no reason to doabt 
but that It stood nearly a mile out in what Ib now sea. Camden, 
ha his Britannia,*^ states tliat **in this isle reuisineth only the 
dead carcase as it were, of that ancient little citie (where tho^ie 
bishops (of Selsea) bod their reat), hidden quite with water at 
every tide, hut at low water evident and plain to be seen/’ 

The Bishop’s Park, as the shore and sands are .still called, 1 
extended for many acres on the south-east coa^t, and the remain- 
ing fragment has stilt the name of Park Coppice. The sea has 
gained more than a mile on this coast since tlie >ee nnd cathedral I 
of Selsea was established, a.d. 680 ; Wilfred was the first Bishop | 
of Sekea in that year, and Stigand was the first Bishop of | 
Chichester, A. I). 1070, No less than twenty- two Bishops had 
occupied the epUcojwl cliair of Scl«ea, and resided there, before 
the removal to Chichester. The poris-h that divules Selsea from 
Bognor is called Pagham, and the extensive estuary, which is a 
mile long and broad in places, Paghatn Harbour. "ITie remark- 
able church is dedicated to St. 'Ihomas in Becket, and the ruins 
cf the archiepbcopal palace are srill visible south-east of the 
chun h. Archbishop Becket reMde<l here with a large retinue, 
and his interference with a manor wdthin his lordship, ^?ivc rise 
to his dissension with Henry IJ. which terminated in bis assas- 
fination, That part of the coast marked ‘^Ihe Park,” now 
covered by the seo, was part of the prelate’s extensive estate, 
and is still visible at low water. The bouses of the village are 
built of an arenaceous limeKtone almost entirely made up of 
microscopiral shells, of the genera Miiioh and AivMna, This 
stone was formerly j)rocurcd abundantly fn-m an exteiLsivc range 
or ledge of rocks (calls the Clibs and Wixen) south of Sekea 
Bill, and extending some distance cast and west. In 1830 the 
removal of this bed of stone was forbidden, forming as it did 
and does, a barrier to the encroachment of the sea, 

ITiis digression and somewhat archieological dissertation is 
necessary for my porj^ose, when drawing your atteinion to those 
recent geological changes that have taken place along that coa^t 
almost wiibm modern times. 

Thorn ey. Ham, and Medmeney marrhes, behii <1 Bracklcsham 
Bay, and between Brackleshaw and Seises, are of marine or 
estuarine origin, sepamtiitg Sebca from the maitilatid, making it 
what its name expres^e®, an isiand, *‘Seles-cu,” or ‘Mslnnd of 
the Sea-calf,” We are thus led to belitve that when Sehen 
became known to ihe English natirn it wax an i.NJand, and that 
in Bede’s time the process of rilting up the estuary must have 
commenced, and the completion of this procesj* w^ruld «cein fo 
have beeri before the Conquest. T>e action of the tides on this 
coast carries (be s^ad and shingle from west to east, therefi»rc the 

g radual wasting which has taken place on the shore of Brack- 
ssham Bay has strv< d to supply a large portion of the material 
; of which these marsh ea are formed. 

The CTound on which Selsea, Bognor, Littlclmmpton, Wonh- 
ing, and other places on the Sussex coa; t westw ard of Brighton 
are built, u of very recent formation, being comptjsed of gravrb, 
iFAndx, and loam Mlongiug to the } oj-t-Plciocene or Pleistocene 
miee. The^e superficial post-Pleiocene beds overlie the well- 
known Eocene series in patches, and contain n large feuoa. No 
lesa than 66 genera and 743 st^ecies, chiefly moMufcca, occur here. 
The remains of. the mammoth or c4f/i4ar/ (A', frimijifftwtt or 
antfptMt) occur in the nmddy deposits [mnA-dfteAi], Witli 
these are ofsccrated montf c mU& of exisning specW, but some 
not known now as such on the Bu«ex coast. East of Bognor, 
low tides we have ih^ remains cf a sunken forest, and wett of 
Selsea the trunks and roots of trees, Ac,, may be examined at 
low water. I'hete trees in ?>oth areas arc not fosfdlized, but 
evidently destroyed bv the encroachmeat of the sea, prebably 
^nce the time when the Perk ealated. In July, 4877, Mr. 
JHi Willett, of B^toh, obtained the bsaeb below high* 
water mnik, near East l^ittering, a Jatge of bones of 

Ainoo^ Associated with revvit a|ttts(e»;ofland and&eshwater 
AelU of existing s]»ec|ea. theboneatay fnAeiqldftof decaye^^ 

^ mm in a teiity depdsjt beneoA the ghi^id beds ol S^ee, An 
, pesfeet Aeleton of the iitdUpim ia lathe Itf uaeum ^ 

at wb|A ma ^ heda'’ or. 


occur in the same bed. Teeth of the mammoth have 
occurred in the **mud deposits” of Bognor, Littlebampton, and 
Worthing ; and we have again the wclAnown ** Elephant bed” 
at Brighton, doubtless of the same age. 

At the British Association meeting in 1851, Mr. Godwin- 
Austen, P.R.S., then president of the Geological Section, colled 
attention to the evidence of repeated oscillations of level of no 
very remote date which were to be observed in of the 
coast of Cornwall, Devon, the Channel Islands, and the Cotentin, 
an area comprising the western u^^ning of the English Channel 
As before stated, the same distinguished physicist, four years 
later, in his paper “On the newer Tertiary Deposits of the 
Sussex Coast,” exhaustively described the phenomena of the 
later movements of the land, and interchanges between the sea 
and the coast. The oldest cf the newer-Terliary deposits of the 
Sussex levels in ascending order is to be seen only at extreme 
low -water in Brack lei-bam Bay ; thence eastward round Selsea 
Bill, as far as the entrance into Vagham Harbour. 

This portion of the Sussex series forms the “mud-deposit ”of 
Mr. lUxon. Its character and composition distinguish it from 
the beds above. Is is composed of an extremely fine tenacious 
dark grey sandy mud, which resists the action of. the sea ; it 
rests upon the well-known Eocene Nummulitic strata. 

The thickness of this Lulraria clay or “mud-deposit,” can 
only ixs estimated at low-w'ater ' pring tides ; in places it is from 
1 8 to 30 feet thick ; it increases seawards and passes away be- 
neath the sea -bed. On the coast near Medmeney (west side of 
the Bill) the surface of this clay is occupied by the remains of 
a colony of EAo/as crisfata^ which has Imrrowcd into it. This 
species attains here to great dimemions, and from its restricted 
range and littoral habit serves to determine the level of the tidal 
waters ^t the camnimcement cf the Selsea deposits » The relative 
age of this old estuarine deposit of Selsea is deternimcd by its 
mammalian remains. Those of Elrpkas prtmigenins are toler- 
ably abundant, and the intemt an ached to them is enhanced by 
the fact that they do not occur here ojs single and detached teeth, 
or potions of tusks (as occurs on the higher gravels), but so 
many j arts have been found together as to leave no doubt but 
that entire skeletons still Uc embedded in this deposit. The 
head with the teeth and tusks and numerous Ipnes have been 
found in close juxtaposition, and arc now placed in the Chichester 
Mmeum. No less than sixty -six geneia and 151 species of 
mollusca have been found here, or thirty -three genera and 
eighty-nine species of gasteropoda, and thirty -three genera and 
sixty-two species of pelycipodn, have been ohtainetl from the 
Lutraria clay or “mud-bed.” 1 may mention, among so many, 
the rarer ^ hells that occur. 

Cerithium retieulatum ^ da Costa. Uma Brujr. — A Spanish, 
Portuguese, snd Mediterranean vhel), compainth^ely recent 
within our area. 

Ettsus tutficula (Pleurotonui). — A boreal Atlantic species, 
oedurs in the Kcd crag. Scarce in the Kaluns and Bridlington. 

i^ten pelymorphusy Bronn.— Lisbon, Mediterranean, very rare 
foAsil in Italian and Sicilian beds. 

Tapes dectissaUXy ranges south but not north of British Islands. 
Common in the Mediterranean. 

Luiratia — Algeria and Mc rocco (living), also Canaries* 

South of Spain and Portugal 

Sjndcma BoysH (Amplddesma). — Atlantic; rare ; ranges to 
coa^t of Sixain. 

E^hohs trupaia Linn.— Rare on south coast of England, a 
Scandinavian species, and is found in the Crag. 

From “ the assemblage ol mollasca, and the patch of Pholas 
ceispata in ooojunction with conditions of the de}x>^it, we may 
Infer that the relation of the land to sea-levcl was then muefr 
what it Is now, or that the?e ledges of mud -beds in which this 
>heil is found, then lay between tides.” Many of the bivalve 
moKusca (Peylkipoda) lived in and on this mud, which is eyident 
from the pofUidU in which the shells are now found, especially 
the A/y<e, LutrasHee^ and Pulktsira (Tapes).” ^^Thia area/' 
according to the views of Mr. Godwin- Am ten, ”muxt have been 
an enck^ *alt*water lagoon. The list of shells must be cont 
sidered a speAil oue^ the result of local conditions subordinate 
to, but indka(;iye tA a much larger marine fauna which had Its 
frill devdo|Hn«nt In home adjacent tea, ’’ and this fauna as a whole 
dHfihed w mueh ftrom that of the present Channel waters, «a the 
I fossil Ooufents of the Selsea nmd-depoaits do from the shoilBsca 
1 now Inhkbiting Ae terie* of loige creeks *nd logjmns eatehdietc 
‘ from FWtlttm |o FWgtan*** As regards the molhiscau fMa.ef 
I SeliMst, ifNbe of irhMh ««yw ^ound on the Sussex coast* we ea- 










wad do not r«n{(e ifticther vottb, or 

^xlrfgurthtt 0«rmftii and ^Is southern t«tttk»nof the 

of the Lower Sekea d^^sit (iMmia mttii^je>sii) ie ttill 
further sttiWingly illoistreited by the 'preeettee^of the hefore-men- 
ttoned two t^iBorkable 8j>ecics, J^ecien p 3 i^m(ff^ 9 ti ' 9 .nd iMtraria 
^psa^ neither of which arc Know known to range farther north 
than liehob. We therefore have indicathnis of a vrarmer condi- 
tion of the waters of 4 he English Channel, which allowed sonthct^n 
forms to ratige to a niicMre northern kutude tluin now, and then a 
ihidtation of these forms to the area where now foand, or in the 
S^madepoSitB/' The inference drawn by Mr. God win- Austen 
as to Ae mahner in which the elephant^ s remains occur in this 
Lutratiaday is an obvious and an kiterestiug one. as it enable-* 
-«u to arrive at a relative geological date, showing that the lower 
CStuadne beds of Sel^a and of the Snst^cx levels generally were 
oontemparary with what is known os the period of the large 
vKammaUan mutieu 

Overlying this Lutraria or mud deposit, there occurs a tough, 
ca'cirotni'i, sandy clay ; with chalk, and chalk flints— water worn 
and of large size. This Yellow Drift clay is of marine ori^n, 
determined by the associated mollusca ; Littorina and Mytilus 
being disseitunated through the mass. This cleiK>sit occurs over 
the whole of the Selsea peninsula, and extends inland beneath 
the Sussex levels, lleddes the large masses of flints and ma- 
terials from the chalk, oolitic rocks, and chert- sandstone from 
the Up^wr Greensand, resembling that occurring at Lym^ and 
Channouth, there are other rocks which, from their “ages, com- 
position, origin, size, and condition,'’ render the mode of accu- 
mulation a problem of great geological interest. “The rocks 
in (juestion consist of grey porphyritic granites, red syenite^, 
syenite, hornblendic greenstones, raicha-schists, green fissile 
slate?, masses of quartz from veins, silioeous sandstone?,*’ such as 
occur in the Talteozoic series (Lower Silurian) of Normandy, 
micaceous sandstone with orthides, probably from the Devonian 
bed?, and blocks of compact limestone, whether from the 
Devonian series of Devon or the Cotentin (France), is 
> uncertain/’ 

In size these older rocks range from coarse shingle up to masses 
of 20 tons weight, the granitic rocks being the most numerous 
^nd of the largest dimensions, A mass of porphyritic rock was 
exposed near Pagham by coast-line denudation* inea^uHng 27 
feet in circa mfercnce. Whence came they, and how brought, 
or what the transporting agent beyond that of floating ice, wc 
know not, I must refer you to Mr, R, Godwin-Austen"? original 
paper for matter of the highest interest relative to the original 
history of the yellow clay aad the conglomerate bed, and later 
deposits in Sussex, as well as other phenomena bearing upon the 
piraBenl aspect of this singalar area— a description of the 
complex nature of the structure of which would here lie out of 
place, “ What was the condition of the English channel as to 
its coast-line when certain marginal accumulations were Ijclng 
formed ? " To an .wcr this demands a profound acquaintance 
with the aid physical geography of the district bjth of Northern 
France and Southern England. 

The Above the yellow clay and mammalian 

gravels, the highed or uppermost deposit on the coast, there 
'Occurs a uniform bed of dark chocolate coloured unstratified 
clay, averaging about 3 feel in thickness. This clay forms part 
of that great layer of earthy matter which overlies all the gravel 
and other beds of the Sussex levels, and is extensively used* for 
l>riek making. This brick -earth is a subaerial deposit, probably 
occurring as the wash of a terrestrial surface tinder a greater 
rttrrtfall than we have now, This deposit is consplcuou-sly 
shown along the ohorc, and forms the low cliffs of Bnickle- 
sham Bay. To this period Mr, God win* Austen refers the 
“ Combe rock*' of Selsea. He then refers to the condition 
of the English Channel area, at the period of the Crag- 
deposits of the Orman Ocean. The author U disposed 
to the belief that this Channel area was mostly in the con- 
dition of dry land at the time that the area of the German 
Ocean was occupied liy the Crag sea. The peculiar molluscan 
f^ima of ^ Sussex deposits point to a limitation of « wanw 
propime in UkU direction, whilst their habits indicate at the ewne 
time shaliow water -and marginal oondKions. Tlic temperature 
of ehe of the English Chamiel during the period of the 
and its associates, was such as nowooenrs 
12 deipws or nearly «oo miles further aouth. In 1S71 Mr. 
AHk^ Hell mtartiinea with gtwtt carc^ the fo«sU contents of tba 
Lutraria idayor «md*^depOslt ; he has added mate^lly to the 
hitberio published R-ts of contents of this deposit 'T^ wsuU 


proves it to hrf unkjae as vegaids ihfr'^dnMt , 

species of shells Mr, Bell states that 

iht West of England, the Ctuumel S 

or lanot poswi^^i* side or ftortfapf Xftbwi ll a r ,j‘ alt MajgHnoral 
(or subdittoral) Species. As Biitkh ftaBs 45’^^a^ 

peculiar to Selsea, and ao others proMdy^fiad^IlM 
place in British geological history.'* K«Mriaaliy''dse ^OOHteats 
of this mud deptwit areas fellows j mtnmalia^ 5 !gaiiora wild 6 
species j mollusca (bivatves)i 33 gamraaiMlda > aifivalves, 

32 genera and So speciea ; pAyioa, ^ species ; eruHtaoea, 8 " 
genera, and 10 species ; cchinoderautta, a ^era and a opecies ; 
foraminifefa, 9 genera and lo species Most of the fesslU occur 
opposite 'J'horney coastguard station, where tlw Lacraria Clay 
riKcs at intervals In low hummocks. The efephant temai*ui 
appear to be those of £, anti^us. The tOOth of meridioP^lit 
has also occurred here, an Si^Bociation resembling the E'rtWBit'*bed 
of Cromer. In the Chichester Museum tbere auisls tlie j^enicr 
portion of a fine skeleton £, antifuus oUaiiied From this mud 
depoKit. 

1 have thus dwelt at some length upon these post- 
PleifM^ene or Pleistocene beds at Selsea, owing to their local 
mtcre.st, and hope liy so doing to induce any present who may tie 
interested in the Quaternary geoligy of the British Island-, 
esiKCially thnt of Sus ex, lo visit Bracklesham Bay and Selsea, 
near to which we are now assembled. 

The Eocene Formations ok Selsf.a ano Brack lbsh am 
Bay. 

It is impossible to pas? uimoLioed the Eocene tertiaries that 
occur in Bracklcsham Bay, the stratigraphical position of which 
has long been settled, comprising the middle portion or fossilife- 
rous division of the ibigdiot Series. I'he Braoklesham beds 
lake their name from the Bay in which they are so charac- 
teristically developed, yet difficult to clearly understand. The 
main divisions extend from Wittering, on the west, to the Barn 
Rocks, ea^t of Selsea Bill, a distance of .^even miles. 

The Hampshire basin alone, in England, contains the nuaumiliUc 
series, no fosbilifcrous representative being known in the London 
basin. 

About a mile lo the east of SeUea Rill is situated the '*Park 
bed.'* This Park bed is analogous or equivalent to the '* Galcaire 
gimsier” of Grignon, in the Paris Imsin,* It contains thouseads 
of Nummulina laevigata as.sociated with Pernaj, Bullte, Cyproea, 
Sokn!>, besides the well-known coral Litharea Webateri. The 
Park bed is situated close to the elwrc, and is accessible at low 
water. It is here at low spriog tides that the very recent 
poAt-Pleioceae beds may be seen overlying the Eocene depoeits. 

At the Bill the ICocene beds are shown at low water iia large 
detached |>orti »ns called the “Clibs," the iaiger portion lying to 
the south-west, and the so-called “Mixeu Rocks," nuud^ by 
the “ Mixen Pole," trend about a mile out into the sea. From 
these rock‘d, which extend a mile and a half cast and w«st> aqd 
varying from 200 to 400 yards wide, is procured the AWoolina 
or foraminifcral limestone ; the “ Clibs “ rock containd scarcely 
any other fossil remains. The UmngaU Rocks, the same as the , 
Afixen, are situated opposite Old Thorney Station House, ttnd ot^ 
visible at low water ; they are nearly a mile in extent, and vary 
from 50 to 60 yards in width. Certain fossiU have given names 
to the l)eds that range through the bay. The remarkable shells 
Cypraa Coombti^ the great Cnitkmm (C. gipfUimm\ and C 
cornucopia:, VtntrUardia planicosta Turriidla UrebeUata CWsii 
dmdema. See., amongst many others, aid us lo deterasine 
the beds stratigrapldcally— locally the “Bara bed," *?Fsdafe 
bed,” “ Venericardia bed,” the “Park,” Ac, serve to work 
horizons of importance. 

OpfWBite the New Thorney Station are the Scrbhicakiia or 
Lutraria clays or nmd deposits from which the elephant femsios 
were obtained. 

■ The Rev Osmond Fisher, in his description of the riBrahklu^'' . 
ham beds” of the Isle of Wight basin, restricU the iime to h ^ 
group of strata rich in organic remidns, the.gseater pored# .v^lhich ; 
are displayed at low water upon the shore at Braokls^oisiiftay 
m Sussex. He also includes under tKottupne higher ' 

^y SMn at Bracklcsham Bay that oocut at Stubhliutoo % 

New Forest. He groups certain strata which 
vene between the base of the Barton series arid the 
at Bracklesham Bay on account of their 

buadred syeeiKi 6f Mcllufos .hOvs heed feued flU 



aU^ to the fautm ol the BrackiMhoin Uwit the 

**Ko marine fo^ilUhtmia badu arc known M< lowest 0X 
Braolricaham Bair, until we reiteh the Bognoi* Hoek of the 
LouMiiclai-^at Button— axce?*" it be a thh» iuratuin/of clay at the 
veiw battejof the BrackWham i> cries at the Whitec^ifT Bay. The 
folipwina ^jthelb raniiEa through the Brackle^ham group, and are 
eottfined to it, vu«, y^erkardi^ phnic^sia^ SmtguuMiaria 
CiJky$a 4 Ukryiin(*id(s, Vkuta cithdra, 
7 \irtiidf<t sulHfera^ 2XiA <omms ; the last-named species 

. occttrs in the High CUff beds.** The Kev, n. f ihber, through 
the confined range of certain specie^s Itoa divided the whole 
Kcrici into four principal groups. Vide i^artarly JowntU of tkt 
Ceolo^it^l Sochty^ vo)« xviii. pp, fifi— 75' 

Gr A ” h^ xtpper, abounding in gasUropv'da, nud has om 
of Us fossil hods in the easteen part of iu range full 
of /fummuUHa vario/oria^ ! 

Group B is more sandy in its general condition, and dia- 
tingm«>hed by the presence of the large gasteropoda. 
Csrilkiitm gigarnUum, Nynimularia vario/arui, oc- j 
curs in this member at Whuediff Bay. 

Group C Sandy like the last, but its chief fosidl* bearing bed ia ! 

pr fut^cly crowded with NummuHns hrvigaia, \ 

Group D embrace'! the lowest fos^iliferoiih fiands of Brackles- 
hani Bay the distinctive nhcUsarc Carditm oculkosia^ 
and Cyfftra iukresthsa, 

Pi'acklesham htJs at iVhitecliff Pay. — I'hese !)Cds rei?t on the 
1,0 wer Hatjshot sniul' , nnd agree with bid No. 6 of Professor 
iVed^iich’s section, their tiase being di‘-tingulshcd by a bed of 
rolled flint pebbles about one ft ot in thick nes'*. 

Keading m dc«ccMding order Mr. Fisher’s group A. inchiding 
the beds xix., xvdi,, xvti., xvt,, xv., xiv., and xiii., correspond 
with the beds numbered 17, 16, 15, and 14 in Profes or Prrst* 
wich's ; together they mea-ujTc 254 fee*. The [wsiiiou of the 
beds here renders them ea ily accessible at Bracklesbam Bay, but 
they are nearly honzontal, unci consequently must be paced to 
l>« understood, Brds No, xvii. and xiv, of Group A are the 
most fossiliferou®, and both contain NummuUna t^rfolarin, 

Mr, Fisher’s G^oup B includes beds xii., xL, x,, and ix., or 
Pfofeswr Prestwich’s No. 13, Nf^. ix, of Fisher and 13 of Prest- 
vvich is the chief fossilliferous bed. Numtstuiitta variolaria^ 
Valuta nadom^ and Sangmuolarla f/ollotvaysU^ aic the chief fossiK 
in this bed, the thick ne'^s of the group is only 27 feet. 

Group C vith beds vlii,, vii,, and vi., Correspoi d to 
Prqfewor Prestwich’s Nos. 2 and It. No, vii, contains the 
distinctive and cliaractcristic nummulite, M /ffrfigata^ also 
ecmlly abundant at Brack lesham Bay with Saui'nino/aHa 
/ibllotva^siit bid No. vi, of Fj>her, aid No i of Brest wich is 
ver^ fosviliferou!!. The^c three beds mr.vurc 123 feet. 

Gl'oup D is composed of bids No. v., iv., iii., ii., and i., or 
N os. 10, 9, 8, 7, and 6 of Prest« ich. The only fosslliferous bed in 
this group M No, iv. pf Fbher, and 9 of Prestwich, in which the 
jgreat VoneHoardktflankostasLhoviT^dff as at Brack l^am Bay, ihe 
fine alien Cypr^a iuhenutoia not occurring at WhiiedifF Bay. 
^ ^da comprising: this group are 251 feet thick ; in all, the 
wvcklesham beds at WbitecUff Bay measure 653 feet, 1 have 
iropottant to partly particularize this remarkable section 
at Whitecliff Bey bj? way of comparison with the fipc section 
shown at low water m BracUlesham Bay, where the beds occupy 
the, oh^Ofw shore for three and a half to four and are 

nwly horiroutal. or dip S. by E., with a strike ofW. by S, 
and E. bv. N, .So nearly level are the beds, that there is no 
^pommty given to measure the dip or thickness with accuracy. 
Sir. ^*ther, m bis excellent seerioq, hex given the order of 
stiKms}^ of the beds, and the dlstauees hcTweeu the outcrops. 
The bfdi exposed towards, or near Sek^a Bin, belhng to the 
upper membertj, and their strike H nearly tangential to the 
Aore, consequently wc comimtr our walk ^fppn fte same out- 

pUnes. I give the Rtv. 

O, ^liiWs section and requence round SeUea Hill, as he 
' ^ the area, 

a*en ii low water oflT the 

® ^Ing of the from the 

jwid wAstwqrii or towatda 

WttfdnSb we have the foBowlhg ascen^g ie^tion x ^ 


“Beds then covered wiih sea #iand , . . 600 

Outcrop of aeptaria, on itandy clay weathered 
green beds covered with sea sand . ,127 

Hard dark grey, Handy bed, nummulitic in 
upper part (nammulttes abundant at 216 
pacex, concretions at 226 paces) . . , 420 

KuminuUna variolarla, and other foramiuifera in 

'••y 3*4 

Taking up this last-named bed again as being kigkffl 
disHugu/skakls at this place, we then have the general descending 
series along nearly three mtles of the hhore '* wcstwr.rJs. 

SmUou of Brtukksham Bids at Bratkltsham Bay 
/22, Clay,— A^tf^w«//JSO z'o/7V>/crfa, Ahtolina 
sahulosa Quinqueloculina^ Hawtrina^ Bth- 
culiua rin^nSf Botalia ohscura^ Jurhinolia 
sHkdla, &c. , . . , . 324 

31 . Hard calc, sawl ; “Haru Bed** foraroi* 

. nSfera, Tolling . , . ,140 

* 20. Greyish clay w ith Cartulit and NummuhiKS 1 20 

19. {d}. Dark cl.'iy (Cyprjca bed, DiXon) . . 460 

ih, Sandy clay contaiuiug same shells as 19 ((f) . 6(S 

17- n green fohs, in upper part . . 194 

riebloccne mud ‘ 112 

Green sandy clay 300 

/16. (r). Sands full of casts, bivalves . . .218 

Plcist(#cenc nuid ' . . . , .80- 

15, Hard sand, weathered green ... 70 

14. Shelly sflud, grftcnivh-browij, full of fof^Hih, 

CeritAm mid Cytkrrm stfuitula (Fiitle 

bed) 29 

. 13, Dark sandy clay with Turntel/a imbricata , 340 

* j IMeistt cene clay, Uminatc^l OUrea fHuliSy 

\ 124 

I 13 . (/). Park Clayey sand \\ith nwuoerous Ceri- 
j thium ^i^nltum^ Pfctanmlus puhinoitts^ 

! &c., &c 163 

II. Sfptarw, resting on shelly sand with black 

flint pebbles 150 

10. Lsminalcd liver -colon red clays, sandy to- 
ward the Itot tom . , . * . 246 

9. Ostfra tmof^a bed, 18 inches lldck . . 52 

8. Dark green sand, full of broken shells, i 
Ptriunculus putvinatuSy LusiftOy Bulla ! 
hd'^vardsn 

7 V) wards upper part (79 pnce-i lew-) . . ; 

Shelly in the middle (48) abouiKling in 7 hr- | 
fiUlla tertbstiata at the base . , 

7, .Soft lamlnaterl dark colourcil clay . >77 

Pleistocene mud, out of which places pro- 
trudes a day weathered green * . . 288- 

/ 6. (^f). A'«www/#fM bed, with numerous 

fossils (Little Park bed) .... 40 

5, .Sandy cluy» weathered green . . 107 

Beds covert partly with sea-sand and partly 
with PWstocene mud .... 105 

^ J 4. (A). Dark mottled clay, shells and scattered 

* nummulites, fish a nd scrttnl rema i ns 

(“Pfthte Bed*’) . . ^ . . .134 

Covered with sea sand ..... 96 

3. Dark sandy clay 53 

,, M M with Inroken shells . . m 

1 \ Covcrctl ....... 30- 

I J 3. Turrit clU bed, T. imirkatnria and T. rii/ri- 

i fCTA , 9X 

I. Septarta containing shells and ocatsionaJly 
BosuUaria amfla (68 paces), resliug on a 
moss of VtmtKardia ^ankoUa^xA C. nrw- 
tiroum ; thelower part of the bed is Green- 
Xy.i saud crowded with shells, Among which 
ioimediAtehr bcAftath the CanStfSp the 
Cypraa iuinrulota occurs. 'Hie bed then 
hecow foeslUferoua, and pAt>ses into a 
dork grey laminated day, broken ^up and 
re<4rraiMm, mixod with dark sand and 
hladV|ifbb^ <^'Barn bed,** tflxon) -^30 
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Below thU no fossils found. the oUffs in the Bay from Hcngistbuty lo Boaruemmffh'^t tlN* “ 

is a verenl sequence, and that the strata have an amwmt ef (Bp 

Tht Park on East suit of Sdsia and the Mixen Pocks, qj. inclination, sufficient in «o extended a dUtttkoe to expose llfo 

On tbe east side of the Selscx peamsuU, the highest bed seen complete series of beds, the upper aertei^ beii||; tenUana- 

is the NiimmyUna laingaia bed, rich in fossil* All ihe succeed- tion of the Bcwcombe estuarine sara<, 100 feet thiCK, tfte 

ing beds down to the Venertcardia pUinicosta l>ed arc usually lower series of sands and clays, or origin, waii»i WT, 

exposed at “the /’tfr*.” Gardner has provisionally termed the Bournemouth m^ne 

Mixen Rocks , — A ledge, one mile smth of Selsca Bill, com beds.*’ With Mr. Gardner’s paper in hand the moiU mUiiite 
posed of a Milioh and an Alveolina^ continuation of No. ‘I2{b) details of the coast may be follows \Lo(, rw. Ziy-aaoj, from 
only more calcareous* th« Head towards Bournemouth* These, both for physical and 

palrcontological details, I must therefore refer to you, as giving 
Bournemouth Area. step by step an analysis of the structure of the cliris, and the 

The geology of this remarkable area has received attention flora contained in the clays and sandy scries of which they MXe 

from several explorers. Sir Charles Lyell in 1826, Professor composed. This flora of- the Bournemouth bed marine may be 
prestwich in 1848, the Rev. O. Fisher in 1861, and in the year referred to the Middle Bagshot series, and the Bracklesham 
1878 Mr. John.Starkie Gaidner prepared and read an able paper division, ]>ossibly representing the same stage in the London 
on the “Descaiption and Correlation of the Bournemouth Beds.” basin, and it would appear from careful cohsideration of the 
Part I., the Upper Marine Senes {Quarterly Journal of the Middle and Upper Bagahots that no Eocene beds youngs than 
Geological Society, vol. xxxv. pp. 202-228. 1879.), treating of the Bracklesham are met with in the London area, a geological 

the coast section between Bournemouth and Highchff ; and a fact of much significance as compared with the cpmplete succes- 
^econd pa|>er, Part IL, on tbe Piwer or Freshwater series sion of the Eocene series as developed in the Hampshire^ l)as ip, 
{Quarterly Journal of the Geological Society, vol. xxxviii, pp. and that of their equivalents in the basin of Paris, Mr. Gardner 
I-X5.). He states his reason for difiTering from the previous believes that “the fossil plant remains of the Bourremouth beds, 
writers upon the succession of the I aids an<t their correlation especially those in the marine series, aw of the same age as 
with other localities. Mr. Gardner’s rc'^earches endeavijur to iho c in the Bovey Tracey deposits, which have been wrongly 
show that the celebrated Bournemouth leaf -beds immediately assigned to the Miocene period, believing, in fact, that they arc 
underlie the true Bracklesham series, and are, unlike those of simply an outlier of the Bournemouth series, now 80 miles to the 
Alum Bay, of Middle and not of Loivcr Bagshot period, hitherto west,” but fjrmerly and originally connected as a western 
the received view as to their age. The author has also ascer- extension of the Bournemouth deposits. 

tained that a great portion of the cliffs between Hengistbury Comparison of the flora of the two areas shoAvs a cloac 
Head and Bournemouth are of marine origin, and higmy fos- affinity, if not idenuiy of species, Oimunda [Mstrita 

'siliferous. These marine beds comprise two distinct characters, Bunbu^yi, Palmacxtcs deemoHorops, the fruit, conifers, and dicoo 
which the author traces across to Alum Bay in the Isle of Wight, tylcdons being not only specifically identical, but occur in the same 
Mr. Gurdner also differs from the Geological Survey in believing combinations and manner of preservation,” lot, cif, pp. *27, 
“that the so-called Upper Bagshot beds of the London ba^in 228. Polypoiiium, Chrysadium, Pferi% and Osnmnda, amongst 
do not belong to that scries, but are the equivalents of his the ferns ; Eucalyptus^ branches of Sequoia, po.ls and leave* 
Boscombe sands, these .sancls^ and ihc marine Bournemouth beds of the l^gumino m, Nipadiies^ Dtyandra Cacti, Anona, 
being, according to his researches, the Avestern equivalents, or I/ightea^ tStc,, occur in the beds constituting the western terml- 
extreme shore condition of the Bracklesham sea.” nation of the Bournemouth marine series. The fauna testifies to 

At Highclifi*, nearly under Rothsay Castle, both the Barton its marine derivation: the genus Ostrea, Area, Modiola, Tdlhea, 
and the Bracklesham .series are exposed, the Barton being not Calyptrtca, Phorus, Natka, and Ceri'hium, ITie cro^taoea, 
more than 10 feet in thickness, and the subjacent Bracklesham 40 through Calbanassa, and a shore crab, with Bryozoa (Flustrm), 

. feet. The section is revealed to the sea-level, and therefore needs no other comment. Tbe chan ging physical clmracters of 
highly instmclive. The Highcliff sands conformably underlie the beds of the Kounicmoiith series, both horizontally and 
the Barton aud IIordAvell scries at an angle of 2“ to rhe E. The vertically, the inar-hy character of the flora, “ os represented 
remarkable promontory of Hengistbury Head is mainly comjxiscd by the feins, nroids, Eucalyptus, &c., tbe jxitches of cbT, lu 
of strata contemporaneous Avith the Bracklesham series ; and which the watcr-j)lants, ferns, 8:c., may have rooted, the locill 
which Mr. Gardner would for Convenience call the Bournemouth patches of ironstone, the intercalated marine b«ls and their 
beds. Hengistbury promontory in sliape resembles a parallelo- fauna mingled Avith uni s, clearly shows that this was the debate- 
gram obliquely truncated at its northern extremity. The cliffs able groun<i between bca and river, beyond which to the weft it 
facing the sea on the south arc about 50 feet high, increasing to would ap]>eaT the sea never then penetrated.” In Eebrutry of 
100 feet on the north, both presenting bold escarpments to the the present year, Mr. Gardner communicated to the Geological 
sea. “I'he succession of the strata at Hengistbury Head, read- Society bis second pai>er on these Bournemouth bed*, beUig & 
ing upwards, comprises, i, the Boscombe sands ; 2, a lower coiiiinuation of his former notice, but in this his researehex^M 
series of sand with green grains, and an upper bed with iron- confined to the history of the “ Lower or Freshwater Series ” 
stone; and 3, the w'hitc Highcliff sand, Ine white sands at (Quarte ly Journal of the Geological Society, vol. xxxvUi.) of 
Highcliff are 30 feet thick, being 12 feet thinner than the equiva- the Bournemouth area. The author describe* the geolcgtad 
lent beds at Alum Bay, where they measure about 42 feet.” The structure of the Eocene cViffs as fer as Poole harbour, AH the 
lowest series in the cliffs at the headland Mr. Gardner terms the strata between Bi.mnemouth and Poole harbour are of freab- 
“ Boscombe sands,” which without any doubt repJesents the water origin, and arc highly interesting on account of the foaatt 
chief mass of brilliantly coloured .sands, alxjut 750 feet thick, at flora rcccnily obtained from them by Mr. Gardner — undoubtedly 
Alum Bay, known to all explorers of the i.sland. These coloured the most extensive, riche.'.t, and most varied hitherto discovered 
sands are numl>er^ 25 and 26 in Professor Prestwich’s section of or extracted from the Tertiary formations. No le^s than Ithtf- 
the vertical be^ in Alum Bay (Vide Quarterly Journal of the teen species of ferns have been descrilAed from these beda* 
Gfolo^al Society, vol. ii.), Mr. Gardner also notices another Only ten species liave been met with in alt the other Bt 4 tUh 
hill similar in contour to that of Hengistbuiy, about three miles Eocene deposib-, including the famous Bovey Trrtccy bcd% xIkI 
to the north of the Head. This, St. C.atheriue*s Hill, possesses three of these ten arc also found at Bournemouth. Sif 
like the headland, similar physical features, being flat-topped Lyell, in 1827, the Rev, P. B. Brodie, in 1842, Mantdf, in 
and haviig abrupt escarpments on all sides and 160 feet high. 1844, Prof. Prestwich, in 1847, Trimmer, in l8si ^ pi 
Both iht Highcliff sand and the Hmglstbury beds occur in this Harpe, in 1856, and Heer, in 1859, have all written vtpm dto iWw 
hlU, showing their connection avAd continuity inland Avith the and its associated conditions, origin, Ac. In X862, the 
coast section. “Tlie correlation of tbe Hengistbury Head series Survey, through the Memoir by Forbes and Brhtoir 
on the mainland with those of Alum Bay across the Solent Tsle of Wight, held the view that the flora of 
admits of little doubt, and they would appear tp be represented Corfe, and Alum Bay, were identical, atthoiih fe# 
at Alum Bay by the ffighclif sttnds, 25 feet in thickness, and were common to these localitlel gltfl^ 

equivalent to bed No. 38 in Prof, Brest wich’s section. The Bournemouth freshwater series extend fiOm Boole 
He^'stbuiy Head beds appear to be the equivalents of bed No. the west, to beyond Bonmemonth, md present 
37 in the Alum Bay section. The Boscombe sands represent averaging about' 100 feet In height, eompdm pf 
beds No. 36 and 35 of Prestwich in Alum Bay, where they are orange and black sands and croWtied isitk / 

mo feet thick. It can be conclusively seen from examination of pine woods* ^ 
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Mr QAidner these Bpumemottth beds in the Mtddk 

BifcyhoiUj drawing the Hue between these and the Lower 
Simott at the pil^*chi7 beda of Corfe. Stndkndf and Alum 
mjf in the Isle of W^ht. This line of dtWsUm U drawn on 
aeeenet of the great dUsHnilority of the flora contained In each* 
The Boaroemoath flora, which is distinct from the older, or 
Altim Bay series, passes up into the so<alled OHgoccne without 
any perceptible Ohaage or break ; but few, or none of the same 
species pass down or occur with the Alum Bay beds. 

These Middle Bagshots are reprmented in Alum Bay by the 
ttufbssi&ferous beds marked 19 to 24 in Professor PresC- 
whsh's section, {Quart^rfy yairnai of Iho Geological Society ^ 
vol, X. p. 56,) and are 340 feet thick. Paleontologically, 
these beds may be correlateii with the continental Eocene, pro- 
bably those of Aix'la-Cfaapelie. The difls fronting the sea 
may be divided into three groups. The first extends from 
Poole Harbour to Bateman's Chine, the second group extends 
frmn the Sugardoaf Chine to Wateri^ Chine, third section 
or group extends from Watering Chine to the Bourne Valley.' 
The chief interest attached to the Bournemouth beds is the 
flora distributed chiefly through the Lotoer or FmkrttaUr Scries, 
None of the prevailing Alum Bay types are foUud at Bouroe- 
' month, nor are any of the well known Bouretnouth types found 
at Alum Bay, and according to Mr. Gardner, their affinities are 
completely with the floras ascribed in France to the Oligocene, 
and the forms nf flora as at present known, chiefly Australian 
and tropical American. 

The author has endeavoured to show that **a great river 
existed throughout the whnle of Eocene times, brining deposits 
from the westward, and that the Bournemouth elms present a 
section acro-^s its b*wl, these deposits being formed during a con- 
tinued period of sub^sidence.*' The sudden change observed in 
the beds from fine to coarse sediment, and the thickness of the 
deposit, cannot he explained by the floods and freshets inci- 
dental to changing seasonr, but are such as would occur whenever 
subsidence exceeded, in however trifling a degree, the Kilting-— 
up power of the river,'* loc, of. p. 13. 

It is a question of importance whether the continental fl:)ras 
umllar to our own at Bournemouth have l>eeQ correctly deter- 
Ittined. “ For while al( the strata that have yielded dio)tyledo^ 
nous leaves or fruits below our Headen series are admitted to be 
Eocene, scarcely any of the beds on the Continent resemiding 
thtm are ascribed to that age,** but to the Miocene. ** For as 
all Eocene floras approximate more or Jess to Miocene, it lias 
bean a kind of rule in the absence of stratigi aphical evidence, to 
assume that all isolated patches with dicotyledons, belonged to 
the latter period, and had the stratipapbical evidence at l^urne- 
mouth been inconclusive, the whole of that Eocene formation 
must also upon plant evidence (for we have no other) have been 
dossed as Miocene. 


The I/rwtr FresMvaler series are teen in the neighbourhood 
of Corfe and some (larts of the cliffs at Studlaud. It is 
characteriMed by abundance of pipe-clays, aiul is about sco 
fe^kk. 

The MiddU Fitskwaier set us also occurs at Cofc and Stud- 
land, and form the whole thickness of the clifls between 
Poole Harbour and Bournemouth, thus constituting a fine 
section, 4 miles long and 100 feet in height, 

The next series is marine, and about 4iCX3 to ijoo feet thick, 
marine group occupies the diflSt between Boscombe and 
CHft 

The Bournemouth flora «>pears to consist principally of 
trees or hardwood shrubs, few remains of herbaceous planis 
belug preserved. The ferna are rtre in the lower part of 
the aeries, bat become more abundant, almost to the exclu- 
sion of cither vegetation, towards the close of the middle 
imriod. 

The prevdling group appears to be that of Acrostichum, 
of .which there were many species. Nepro^ 

Omm, GUkhinish end other undesCribed forms 

■-'uewr- 

raJeotfmrn, and FheH 
with indictUlona of pf&us. the Cyca4« seem to have 
sairtd. 

.nftjUMotjrkdoniiArc »{)rW«nted a«d nuhia. 
'‘‘■* 1 ' the, ,<arw»' pJiMs. ' The pel'' h' ere ver, 

«p«lei^ ih tha 'l(t«r,niieM Me ef Cefrfe ei4 Skia4> 
the tildtUe he4* of Sinueeiwnhh } many 



Flakllariat SaM, and FAa 9 $ieiles, occur ; the SmilaccR 
occur in all the fossiliferous beds, and ore represented five 
or six species. 

The Apetalse, illustrated by Populus^ (Jltnus, LatsmSp 
Qnercus, Artocarpidium^ and Daphno^ena^ with Ccf^'sMsr, 
Casianea^ Oo/i4r, and Ficus^ and numerous Proteacese. 

Mkeodendron^ Rhammos^ Frunus^ Jt^lans^ Cluytia^ Cerakh 
petalum^ with Dtxhnoea^ CdasU^s^ Mucafypius, and many 
Zeguminos^r, illustrate and characterise the ToIypetaJai. 

Cacius and Slenocaspus are added for the first lime to the 
Eocene dicotyledons. 

Mr. Gardner believes that wc have probably represented 
almost every genus descended from Continental floras. 

The Eocene flora presents us with types peculiar to the 
Southern Hemisphere, and related to those of Australia and the 
adjacent islands. We have examples of this southern flora 
through the Froieacea^ Leguminostr^ Coniferay and the M^^r^eea, 
through Fucatypius.^ 

. IstE OK Wight. 


The present rhomboldal form or configuration of the Ijfle of 
Wight is due partly to the unequal acrion of the sea on its co^st 
line, and partly to those disturMnees or movements which have 
thrown some of its strata into the positions exhibited at 
ScratehelVs Bay, Alum Bay, and Wbitecliff Bay. 

The ra^fld waste of the cliffs going on at Sandown and 
Freshwater Bays is due to the action of the tea, the Lovrer 
Greensand and Wealden strata there exposed being more easily 
destroyed than the chalk. 

T^hc leading physical feature in the structure of tlje Isle of 
Wight consists in the ridge of high and bare chalk downs near 
the centre of the island extending from the Needles on the west 
to Culver Cliff on the cast. Another chalk range parallel to the 
former, but on the south of the island, extends from St. 
Catherine's l)own on the west to Boniface Down on the east. 
In the space occupied between these two chalk rang^ or upper 
cretaceous rocks, there occurs the complete ^ucccBsion of the 
lower cfciaceous and lacustrine Wealden groups, comprising the 
Hastings sand and WcaJd clay exposed at Compton Bay and 
Rock Point on the west, and Sandown Bay on the eastern side. 
The central ridge is depressed and cut through by transverse 
valleys ; such occur at Freshwater Gate, Shalcombe, Calboum, 
and Dy the Carisbrook, Medina, and Brading valleys. “All 
these breaks may possibly be on lines of faults running or 
cutting through at right angles to the strike of the chalk," 

The part of the Isle of Wight which lies to the north of the 
central chalk range is entirely compased of the older Tertiary or 
Eocene strata. Tlic only fault of magnitude known in the 
bland is that occurring along the line of the Medina valley. 
Those on the eastern side of the river are the Headon, Osborne, 


and St, Helen's series. The rocks at West Cowes, or west of 
the Medina, belong to the Bern -ridge maris or fluvlo-mari^V 
series. “ From the known thickness of the several groups the 
amount of displacement which takes place on the line of fault 
between East and West Cow es, or along the line of ike Medina^ 
cannot be lc^8 than aoo feet." 

The longitudinal undulations affecting or disturbing the 
TertiaTv strata north of the chalk ridges are less obvious than 
those aoovc described. The chief flexes w hich are in imme- 
diate sequence with the chalk are exhibited both at WhilecUfl 
and Alum Bays^ where the Lower and Middle Tertiaries ore 
inclined at very high angles. 

The first set, or the east and west undulations, are connected 
with the movement that elevated the chalk vertically. The north 
and south undulations also aflect the chalk, since each north and 
souih valley formed by the synclinal curve or hollow of the roll, 
corresponds to the division between the two chalk downs, and 
each down to an amidinal, AU the Lower Tertiary strata, 
including the fluWo-marine beds, are affected by these move- 


Rienta. 

The gravel beds, wldch mt upon the older Tertiary strata, 
whether the ol 4 $A or hig^ levd gravels, or the newer, such as 
those which occupy the combes and transverie valleys, are ww- 
e^ecUd by diese taoweifteati, showing that their origin U subse* 
qumit to the distmbbg forces whidi aflected the Secondary and 
Tertiary rodks behiw Stem or on which they rest. 

^ Gaidi^ hra h^ jiivad/alM JnhU fto;:slre»Mrpb«s hy 



xd tf.« hl^hMt to Pibobaet^cflUtudcTii 
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tjmsK Tertiary Strata of the Isle of Wight. 

llie Lower anil Middle Eocene strata of the Lie of Wightf 
isspecially up to the l>n«e of the dnvio'tnarine scries, may be 
'better in the cliffs in Alum Bay and WhitedifT Bay than 

in any other part of the island. 

In these remarkable sections the whole of the strata from the 
chalk to the iluvio-mariue formation are displayed iu unbroken 
succession. 

Plastic Clay. 

The lowest member of this group of strata in the Isle of 
Wight is the Pia^ic C/iiy, or Woolwich and Heading series of 
Mr. Pre twich.’^ These beds are best examineii iu Whitediff 
Bav and Alum Bay, especially the former, where the mottled 
beds are well exposed. No fossils have occurred in the pl istlc 
clay of the island. Seven beds have been recognised, the whole 
meiiHuring tl5 feet ; they constitute a narrow belt striking across 
the island, resting on the chalk. 

I’he Lendon succeeds the plastic clay, and also fotnis a 
uan’ow belt extending across the island from the west coast at 
Alum Bay to the east at WhilcclilT oi Culver Cliff; its thickness 
is about 200 feet. A band of flint pebbles only 2 inches thick 
divides the plastic clay from the London day, repicsenting the 
basement bed of Mr. Piesivvich. Nowhere in Britain can the 
London clay Ik so advantageously studied as at Whitediff Bay, 
or where the characteristic fossils arc better exposed. Twenty- 
five to thirty charactei Istic species may lie collected here. 
Amongst others may be named Pinna Pectunculus 

ht^ttiirosifis^ PholoHaviya marf^aritacea^ Panopea intermidia^ and 
Modicla flt^ans, Theannclida JDitrupa phna beJougs csKtUially 
to tlie London clay. 

MinDLE Eocene. 

Loioer Bae^shot Beds. 

Johhua Trimmer, in 1850, first applied the term Bagshottothc 
whole series of strata in Alum Bay and Whitediff Bay. dividing 
tt into upper, middle, and lower, thus correlating it with the 
corresponding series in the London area which hod been 
previously established by Mr. Hrestwich. 

The Lower Bagshot V»eds are greatly developed in the Ule of 
Wight, attaining a thickness in Alum Bay of 660 feet, the most 
important Geneva being Klajodcndron, Taxites, Qnercus Juglans, 
'paphnogettc, I^urus, Ctwalptna, Cassia, Ficus, Dryaudrn, 
lUttmnas and Sabal, &c. They comprise a sene.s of variously- 
coloured unfossiliferous sands and clays, with accimpanying iron 
aand t 'uie and clay. Thc^c last bed- are in one place crowded 
with the leaves of sub-tropical land plants illustrating no less than 
'-19 famiben, 26 genera, ami about 50 species. The Aralmceee^ 
CasuarincKeet^ Celastracea^ CoHifern:^ Cornaceee^ Cunoniactfe^ 
Cupnlifer^^ Cycadee^ NMnuete^ EuphorbinceiCy Juglandi^t 
Launneoey Lf^mmos^Cy Moreay PalmcCy i^oteaceety Hhamne<Sy 
Sapmdaj:ea:y and Tiliaceie. The same strata at Bournemouth 
and Corfe Castle in I>(Ir^etshi^e exhibit an identical but also ; 
richer flora. Out of the great senes found at Bournemouth 
through the researches of Mr. J. Gardner, fifteen or sixteen 
s|iecies occur in the pipe-days of Alam Bay. Aa a whole they 
i^icale a rather high temperature. T he flora of the Lower 
Miocene beds, well known in Central Europe, has some affiaities 
with that of our Hampshire basin. 

The tropical or sub-tropical character of the London clay 
]^ahts was Jong ago worked out by Dr. Bower hank, but it was 
re-icrved for Dr. De la Harpe lo carry his com{)arison iiUo the 
Middle Eiicene bed'=, and to show that there had been only a 
tnod-rate decrease of teinperature, so far as plants could sliow, 
iu the time occupied by the deposition of the Bagshot or 
Brackleitham sands. The marine fauna of the same penod fully 
‘htears out this conclusion, there being no essential difi^ence 
'^•between the fossils of the London clay and iho.'ie of the Bagshot, 

‘ or even the Barton beds, which would iridi ate a marked mmge 
of climate. 

The flora of the Alum Bay l>ed& is especially distinguished by 
the number and variety of its Legamino«a^ TTic plant contests 
bf the Lower Bagshot beds of Alum Bay ap|>roximate to that of 
the London clay by the ]>rodominance uf plants of this family, 
forty'seven apec^of which were obtained by Mr. B^erboak. 

The fauetion between the London eUy and the Lower BagOhot 
is clearly seen in Whitediff Hay. The brown femigteom day 
repteseuring the /ormer, and the Utter by pale grey or white 
lands about 40 feet thick. In the 640 ibet of these Lower Bag- 
shot beds at Alum Bay no other fossils are known t han pl apta, 
and 60 spmis occilr. 


Middle BAissHOYSEiags^ 

Br^ckUsham 

The strata comprised between the sendeat the base of Headon 
Hill, and the pipe-day bearing sands ai^olays (Lower Bogihots), 
overlying the London clay, are subdivided iiUo Bor^^pn day and 
Bracklesham beds. The Btodclesham bods In Alutti Bay are 
representwl by clays and marls in the lower oad by iriilte, 
yellow, and crimson sands above. The lower beds ore remark- 
able for the quantity of lignUei, coaly or vegetable mottot Con- 
tained in them, constituting l>cds from 15 mchas to t feet in 
tbickne,ss. The black and coaMike appearance of four of theie 
beds are conspicuous and marked object-* in the cliff, aud deter- 
mine the position of the Brackle^ham series. 

. T he uppermost beds of the series, or the yellow, white, and 
^ c»iln^on sands, are totally devoid of organic remains, or ore un- 
fo .siliferous. At Whitediff Bay the lower part uf the Brseklesham 
beds are green, clayey sands, containing Ventrkarditt //awfrtfi/o, 
Turritella inihricatarioy Nummulites litvi^fus. Six tooes of 
fossils arc there recognised. A hard l>ed of conglomerate 
composed of rounded flint pebbles in afeauginouft cement iaulso 
a marked feature in the cliffs at Alum Bay, defining the division 
between the Brackleshani and overlying Barton clay. 

Barton Clay, 

The Barton series, comjxi'ed of sandy clays and saiwl with 
layers uf se])taria, is sufficiently showm in Alum Bay, where it 
attai 1-. a thickness of 300 feet, and is rich in fossil remains, the 
whole of w'hich are marine, 48 genera ; and 90 species of 
mnUusc.'i alone have occured at Alum Bay. 

At Barton Cliff, on the mainland, or opposite coast of Hamp- 
shire, a rich and abundant marine moUuscaii fauna occurs. The 
‘ lower bc<i^ at Alum Bay contain Voluta Inctattixy RimeHay 
\Bs>%teUaria) rimos>ay Couus or Canorbis dorwiicr, and Fusn^s 
lon^(rj>uSf with Crassatella sulcatay &c. 

Upper Bagshot Sands. 

Thct-e are the unfossiliferous sands below the Lower Headon 
beds used extensively for glnsii-makmg, which may be 1 50 feet 
thick at Alum Bay, In Whitediff Bay the junction between the 
Upi»er Bagshot sands and the Barton day ia sharp aud well 
defined ; a few casts of fossils occur here, bat are in no friable a 
state that they cannot hr removed. 

Examination of ihe cliffy at Alum Bay will at once show that 
the(sir,a»a from the chalk to the Upper Ba^hots ate highly 
inclined, caused by the force that produced the anticlinal M& 
which traverses the i land east and west, and this axis brings to 
the surface the Wealclen beds in Brixton and batidown Day > 
thus revealing the extent and continuity of the WeaMeu MTies, 
and determining its presence westward to the Isle of Puibfrck 
along the same cast and west line of elevation. Eastward of the 
Isle of Wight this axis is lost under the waters of the Ettgiish 
Channel, and we have no vHible proof of ifs in^enOQ towards. 
Beachy He d ; it may have aided in preparing a weakened Ewe 
for the cour-e of the Channel towards the -Straits of PoFOr. 
Thc^c Inrds at Horweli Cliff have been the subject of a tiorlce 
by Mr. T'awney in the Hroceedings of the Cambridge DhBO- 
sopbical Society,” and will be referred 10 ht lh« IMter port of 
my address. 

FluVIO-MAMNE SRRtES. 

Of the fluvio-marine strata of the Isle of Wight, the 
scries is by far the most constant in chameim, Tmc 

lower part, calcareous (marine and freshwater. ) The upper part 
(largest) conrist of alternations of marls and laminated clays. 

By far the larger portion of the Tertiary surface of the Isle of 
Wight U occupied by the Beuibridge Series, which evoflio 
Headon Msy or Headon Hdl group, StratigraphicaUVi >or |h a 
scientific point of view, they poshcss high interest, 
presentatwfs of txtensk*€ continmtal /ormaliontf through mirit 
wO are enabled to con elate or throw coosidcrabie bh iKe 
ck'^sification of foreign TVrtiary strata. ^ 

T'hrough theie Bembridge stiuU we are also made 
with and acquire much information respectitag th* tortftfifdhl 
fauna of our own area during the later portion of the Edcfcttic 
epoch. 

Fatasontologicully the Upper BemWldge BMkfb 

by the abundance of Mefynia mrfitisdima 

finelv shown in WhiteoliffBay, onthd ohm Et 

at Tnorness, containitig Cyrvdia , r 

The upper beds of the second ftoup dro 
clearest manner through fine aecttoos at 
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jilao it, or Aradlli^ hirlmr, below &t Helti'e. Kemina 
of Of tbc ftwb'Witer tortoue, IcqEV ceiiltbjA (C. tmH- 

errata pukkm dtaracterbie thesi betjk. 
tkuv or the Bembridge ovater heda, forms *o 

iUttrow but consteKit bend between the mem aikd the limeKtoues. 
MArine conditions net in here, characterhiod by the ebvndatux of 
/i^ucHla simiiis, Cyfkerm incraimifLt MjAUhs, 
4ad CfriUtHm* These beds were long nueUken for the *'npper 
amriiie’* or Middle lieadon itrau. At WhitecUff and 
Brading harbour this gruUf^ may l>e advantagcoivdy studied. 

The fourth subdivision, or Bembridge limeHtane, includes 
tliGie beds exhibited at Binsted, Cowes, Calbouru, atul Sconce 
^bnt not the limestoues of the lieadon scries). It is imponant to 
iremember thi< when corrditiug the British Upper Eocene 
de(xiaitA with chQ^e of the Omrinent. 

This remarkable limestone m Whittcliff Bay, forms a con* 
cpicuotLs feature in the clids ; it is also uie marked feature at^ 
Bembridge ledge. When closely inspected it is found to be 
coinposea of a number of distinct beds or slrala. In ascend tog 
order we readily recognUe seven diviaions, each characterised by 
Areshuater muUusca OM some few land plants. 

Bed No. i. Concretionary limestone contaitung^ the fresh* 
water plant Ckara tnherculata^ with Zymnad 

, , 2. Grceni^h marly clay, Zydt. longiscota and 

Planorbis. 

„ 3. Compact creamy yellow limestone, Lym. lougis‘ 

cata and PUinorbi^ oiigyraius, 

,, 4. I’ale marly limestone, ctuup^ct in places, full of 

Paiudino Lym. hngiscakg^ iZyd' 

rohia^ and Cyclostmia mumia* 

,, 5. Grcjeni-h white limestone, concretionary .and 

ftiSatiiferous, containing Lym. lon^iseato. 
Planvrlds discus. P. rotundaSus^ P. Scnvtrhyiit 
P. obiutuf^ Helix occlma. Helix labryrinikica. 

,, 6. Crumbly wliue mar), with globular concretion^, 

Ckara tubwculalti^ PlamrHs abtmus. 

„ 7. A similar bed to 6, with PlanorbU discus. The 

whole about 25 feet thick. 

The strata along the coast and section are in uiany places 
beaptifully shown, and present peculiarities not cbewherc seen 
in the island. 

The diderc ice between the upper and lower portions of them 
is considerable, and may be separated-*- 

r. The Upper, Forties termed the St Helen’s Sands. 

2 . The Lower, the Nettlescuue Grits. 

The St. Helen’s Beds, ok Oshoene and St, Helen's. 

These lie lietwcen the U^ipcr Hesdan series proper, containing 
JPbtamomya and the Beihbridge limestotieM, The^e lieds are of 
fmhwater and brackish-water oruiii. 

Paiudinar [P. lenta)^ Melattue {kf. rnf/o/a, Af. excavaia), 
Melane^sis brevis and M. carinata, Ckara L^ydlti is the 
Gyrogonite of this limestone band, which on the cost side 
divides the Upper or NeWlestone beds from the Lower or 
8L Helen's sands. 

Betw een the Bembridge limestone and the brack i h- water lieds 
with Fotamomyie, that terminate the Head on beds, a great series 
of stra a intervenes, which on account of their minervuufpcal and 
iwheautologicftl peculiarities, deserve and hold an inlermedlate 
|ioaUinn bSvween the middle and upper Eocene strata, 

OsBpRNE SEEftS IN F BAY. 

Thickness 100 feet.— Dark red clays nod bright red and 
variegated days occur. [Hdix aeclusa, Planorbu discus, -and 
dbymmaa ioo^isetUa.) 

OsftoitHE SEuiEi between St, Helen’s and Hyde. 

Between Bradia^f Harbour and Hyde oeetions occur, and on 
Jdusve Ere seen the rooky ledge* below Sh*Wd, .wad from Si. 
vHttten's to Ketilesttme. At Watubhouse iP<dnt, below St. 
the Bembridge limaione form an egiaiisiva 

HEADOK tEElES. 170 FEET 

Seuti^ of GoUvdMto, and «c WhUet^ifif Bay, 

■. 0 mpkd U f ^KOsh^woaer'lMGkli^ : . . 

blJthtf ibEriue diviato 


The group may be divided into three iwctimia, Upper^idAle, 
and tower Heodon. 

Hcadims.-~~T!heac constiUite the greater pordon of the 
PnsAwaicr series. The laaas of fi^water in 

l&eodon Bill belor^ to this section. Brackish in the upper port, 
abounding in Poksmon^a and Cyrma akemta, at Cliff End they 
contain a cyrena. (like C pdekr^, Cerdktum. tritanaium oecuca 
here abundantly, and BuUmus polUas and Melania msmeeda 
abound. 

Middle Hmdms. *' The Headan intermasrim or Upper marine 
formation^ — At Headon liili these dcpCKiitH were deposited 
under brackUh- water conditions, for, alihough Osirea^ Cytkerm 
incrassaia^ Ntuula deluidea, Nattca depresses, Buccinum labiatum, 
and otlier aea shells are common, the upper and lower beds 
abound in CerWUum vodrUasum, Ceritkksm eancavmn, CM* 
tkium pseudaeiuctum, Nei^itisia ceneava, NemeUura, ^c. which 
are brackibh or estuarine. A short diidance further north, in 
Colwell Bay, the upper and lower beds contain brackUh-waier 
shells ; but the cent^ part asmmes a distinctly marine character. 
Ostrm vdata, S. Woo^ is a cbaroctenstic species with nuMkeroui 
marine genera, many of which are of Barton types. This central 
part is known as the ** Venus bedP from the meneuce of Cytherea 
incrassaia. The moritie character of the Middle Beaden beds is 
still more stiongW marked at Whitecliff Bay (22 genera). The 
lower portion of this series at Whitecldf contains many 
BrocJcenhufst species, but at Colwell Bay we have no etndence 
of ckaraxUrisiic species from this koriecn, or in western side oj 
ike islesMd. 

Lower Neadom, fresh and brackish- water scries. 

These beds are 70 feet thick in Totland Bay, and 40 feet thick 
in Whitecliff Bay. 

They consist of fresh and brackish-water beds abounding in 
fossils resembling Uiose of the upper divi>iQn. Unio Solandri 
and Cyrena cycladtfrrmis occur here and arc characteriatic. 

At Headon iiill the thick bed of Umcitone in the Upper 
Headon consiucuous in ihc cUif!<, but it Uuns out rapidly 
towards the north and disappears in an easterly direction. The 
Lower Headon containti a much les^ thick limestone at Headon 
Util, and It is represented by the band fonuing How Ledge 
between Colwell and Totland Bays. 120 species have been 
obtained from the Kead iu series \ 104 mollusca, 9 Crustacea, 
4 annelids, and three plants, land, fre.shwater ; and marine the 
fussily of the Headon fluvio-inoriue series, ore f{ gasteropoda ; 
M Iiclycipoda ; pulycipes t, bslanus t, Crustacea {, plantse ), 
nsh 

Prr^feHsor judd, in a paper communicated to the Geolo^cal 
Society in May, iSSo, on (he Oligocene strau of the llampudre 
basin, having reference to the beds at Headon HUl and ColweU 
Bay, in the Isle of Wight, endeavoured to ahow that the ColweU 
Bay marine beds arc u>t, as has been hitherto supposed, the 
ei|ui\meuis of those of Headon Hill and Herd well CUff, bat that 
they occupy a distinct and much higher boriaon in the Eocene 
scries. ABsuniing this to be the case, a new clasriheation and 
nomenclature for the Upper Eocene scries of Britain was proposed 
by tlie author [Qstarterly yaurncU of ike QcolopccU SMity, vol, 
xxxvi. tSSo.) 

Professor Judd traced the history of previous opinioa upon the 
saGce>sion of dm Tertim strata down to the time of Professor 
Edward Forbes and the Geological Survey, with the subsequent 
labours of Mr. BciatoM*. Edward Forbes confirmed the previoua 
deUsminaiions of Professor prestwich in bis cl iborate researchos 
in the Isle of Wight TeriiarieH. P'orbes’s life, however, was not 
spared to euable.hjm to complete his researchcH in this division 
of the British strata ; his attention was chiefly confined to the 
four uppennofit Eocene members, or the Hempstead, Bcnibridge, 
Osborne, and St. Helea’s, and the Headon beds. Thetie 
division^ were occept^ and worked upon a^ a basis by the 
Geological Survey. With regard to ihke strata, Forbes main* 
tain^» as almoat all previous observers had done, that the beds 
at ColweU and Totland bays ate on the seme horizon as those it 
the iMse of Headoh HIU andat Hordwell Clift 

Professor JuddV view has been questioned and refuted by 
Messrs. 7 'awii^ and fceeplng» hi an elaboraie paper also teoa 
before the Gec£^l ^wtyin May, iSSi, {Qmrierfy yaurnM 

l^I<) and in a subseqmq^ 
coipnsffnicaSoff to juie Cambridge PhUosophkal Society ,in the 
aaiue^ year, On ^ B*ds at Ftaadon liUl and ColweU Iff 
the Irfe of Wight.” ... 

The iotpo^Hoe eC a ooerect reading end cUarifioatoi or jBwee 
MMdk scrota hU of Wight, oi d ilmk ixiiindhM^ 
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wHtb beds of the seme age in France, and Oennany, 

cannot be overlooked or over-estimatedf and often as it has been 
attempted, the papers by the two above-named authors have still 
greatly added to our knowledge of the stratigraphy of the Eocene 
series of the Isle of Wight. It is impossible to dispute the 
validity of thdr researcl^ and value of their sections. The 
publication of Mr. Judd's pi^r disputing the correctness of 
Forbes's work and that of the Geological Survey, and the pro- 
posal of a fresh classification, drew immediate attention to the 
labours of the older authors, but especially that b^ the Geologiciil 
Survey— which was answerable for the latent, indeed the only 
known extended and complete analysis of the Upper Eocene 
strata of the Isle of Wight. 

We owe a debt of gratitude to the late Mr, F. Edwards and 
Mr. S. V. Wood, for tneir valuable additions to our knowledge 
of the palaeohtology of the favma of the fluvio-marine beds of the 
Hampshire basin. Since the publication of Profesjor Forbcf s 
memoir upon the Isle of Wight, the moUuscan fauna alone is at 
least three times as great as noticed by him, and since which the 
remarkable fauna of Brockcnhurst in the New Forest, discovered 
by Mr* Edwards, has been carefully studied by V on Kbnen for 
the mollusca, and Dr. Duncan for the corah'. These naturalists 
have shown the relation anl agreement of tbi'^ fauna vith that of 
the Lower Oligocene in North Germany. This Brockcnhurst 
fauna is also identical with certain >trata at the base of the 
Middle Headon bedti at WhitecUff Bay, in the Isle of Wight. 

Professor Judd in his paper de-cribes the fi*ratigraphicrtl 
posit of the Colwell Bay and Headon Hill beds, and their 
relation to each other, pointing out what believed to have been 
an error on Forhe^^s part, relative to the correlation of the “ Venu^ 
bed" at two placet^, in what is really a continuous section, 
Edward Forbes and the Geological Survey having carefully and 
correctly determined that only one set of marine strata occurred 
between the two brackish or estuarine and freshwater series. 
This fact has been again most carefully worked out by Messrs. 
Taw ney and Keeping, leaving no doubt as to the interpretation 
and accuracy of the w ork of Forbes and the Survey, and estab- 
lishing upon a firmer basis the continuity and equivalency of the 
Colwell Bay and Headon Hill marine series, through the “Venus 
bed," all being stratigrapbicaily and pslasontologically the same. 
Professor Judd insists upon 250 feet of strata intervening 
between the Bembridge lime done and the marine band of Headon 
HiU, but Forbes and the Geological Survey in their section 
»how less than one half of that thickne.^s. Recent research con- 
firms this view. At pp. 148-150, the author also endeavours to 
how that polseonlological evidence is in accordance with, and as 
complete as the stratigraphical. 7 his of course is based upon 
the belief that both are read or interpreted rightly. The com- 
mrison is between the collective fauna of WhitecUff, Colwell 
Bay, and Brockcnhurst on tbe one hand, and H<adon Hill and 
Hordwell on the other hand, but Messrs. Keeping and Taw'ney 
have shown the illogical nature of conclusions drawn from such an 
admixture of beds. Each bed should be compared separately. 

Professor Judd (on pp. 150-164) correlates tbe British fluvio- 
marine strata with that of the Continent, adding at p. 153 of 
this paper a lirt of his so-called Brockcnhurst species from 
Wbitecliff Bay, Colwell Bay, Brockcnhurst, and Lyodhnrst, 
with those species common to the Barton beds below and Hemp- 
stead series above. This so-called Brockcnhurst, but realty 
Middle Headon fauna, numbers 84 genera, and 187 species (65 
are MS. names). Four of tbe 13 corals of the Brockcnhurst 
beds also occur in, or are representatives of tbe Oligocene stra a 
of North Germany. Tliis conclusion waf arrived at by Dr. 
Duncan, independently 0/ the work of Von Kbnen upon^ tbe 
mollusca in the same beds.* The author also prepared a list of 
the Hempstead or so-called Middle Oligocene fauna, in which no 
lets than 40 genera and 10 1 spee'es are named, 40 of these are 
manuscript names, by Mr. F. Edward?!, thus reducing tbe de- 
scribed fauna to 61 species. The sub-division and nomenclature 
of the series is next given, and the author proposed to extend 
(be *' name of the Headon scries, so os to embrace all the beds 
between the Barton and the Brockcnhurst series, and to call all 
those stmta said to belong to the rone of Cmtkium cofummm 
tbe Headon doing aw ay with the smaller subdivit-ion of 

Lower, Middle^ and Upper. To all the beds between the 
Brockenhurst tu^ Hesbpstcad Series Mr. Judd w. uM apply the 
name Bembri 4 ge group ; Including tbe series both above and 

’ A. T.n Kea«a ee *'Thc Corrvlarion of the Oligocene Deposits of 
Belgium, ^ortbem GeiMiany,and the $outh of England," Qumrfor^ 
journal 0 the Geot^eal Secietjt, val x*. p, 97. 


below the ** Bembridge series of Edvraid Forbe^ and akb beds 
referred by him to the ba*ie of the Hempstead, the Oitborne and 
St. Helenas, and to the Upper Headton,” Such a proposal 
labours under the error of altogether failing Id recngnls# the 
position which the Brockcnhurst fauna occupies in this interestr^ 
series Vrofessor Judd In fact places the Brockcnhurst bed* rkA 
only above the Middle Headon, but above the Upper Headctn 
and Osborne beds of Headon Hill. It occupies, how^ever, in 
fact, a place at the base of the Middle Headon, ag is welt i^een 
at -Whitecliff Bay, and Brockcnhurst itself. 

This change in the nomenclature and claaaification has not 
met with approbation, and is strongly opposed by Messrs. 
Tawney and Keeping in their exhau-tivc paper, and by Mr. 
I.ucas in his con munication to the (tevlogiea/ Magatifse^ (Geologic 
tnl A/agaiine, decade iL vol. ix.) Me srs, Kecirfng and Taw'ney 
elaborately defend the labours and views of the Geological 
Survey, giving a mass of evidence, both a*^ to the order of the 
strata and the distribution of life form'*, c'early showing that ihe 
relations of the whole group can I e determined by examination 
of the continuity of ihc Colwell Bay and Headon Hill beds# and 
that the brackish marine Ms of Colwell Bay corre»iHmd with the 
brackish marine beds of Hendon Hill in every essential particu* 
lar, being, in fact, one continuous and unbroken siqtieqce, as 
laid down by the Geological Survey, and w'bich the autbo^^ have 
again so clearly demonstrated in tbe text rf their Memoir, and 
laid down in their clear and continuous section from CIKT Etid 
or I.ynchen Chine to near Alum Bay Chine, and synthetically 
proved in their vertical section?. 

The following general and condensed description rr analysis 
of the lltadon scries of HolwellBay and Headon Hill, a< given 
by Messrs. Tawney and Keeping, will aid those wishing to 
examine the ^cclion, prior to reading or po-iFcsriog themselves of 
tbe original paper in the Quarterly yourual of the Geological 
Society s vol, xxxvii. or that i*f Profe'^sor Judd, lac, cU., Note 2. 

Vertical Section at the North-east Cornet^ of Headon HdL^ 
One hundred and ten feet of i^tra'a occur frrm the top of the 
Bembridge I imestone to the top of Ihe Great Lime tone (Up^ 
Headon). Tlie Brockcnhurst } cries does not exist here* Not 
a single marine fossil occurs in that interval. Nor is there any 
bed having the least re emblance either lithologically or pa*se- 
ontologically to the Colwell Bay Venus bed. 

'The Upper Headon at Headon Hill measures 50 feet and CTfi- 
tains the thick Lyinnecan limestone (27 feet). The united ot 
combined thickness of the Osborre and Upper Headon beda 
(Geological Survey) is 1 19 feet, i,e, adopting the top of the 
Cerit Ilium ventricosufn bed as the bouiwlory. The Osborne bcd» 
at Headon Hill are below the Bembridge limestone and extend 
up to it. so there is no room. 

The Middle Headon , — The uppermo>t and lower portions of 
the Middle Headon are brackish- water beds abounding i» 
Cerithium ventricosum, C, pseudecinctum , C. concavumt Neritina 
concava, and Ncmaturee. The beds or scries in He^On Hill 
tichest in Cytherea incrassata (Venus bed proper), exhibit identic 
cally tbe < ame fossils aa at Colwell Bay. 

Below the oyster band in grey laudy clays is ihe Venus 
extremely rich in marine fossils. Cytherea, Mya, Mneiru, 
Corbicula, Nucula, 1 ripnoeeelia, Fusus, CancHlaria, Valuta, 
Vicarra, und Natiea ; Jvfya angustata and Cytherea incrassata 
scattered ihroughont and abundant. The Middle Headon of 
Headon Hill is 32 feet diicV, The Survey vertical section ^vea 
35 feet for the same boundaries. The he^ht of the Mid^ 
Headon above the fca level at the north-east end is 72 feet* Uttd 
not below the sea level, as seems required on Professor JUdd** 
theory. 

Lotoer Headjn,^l^t first bed is a Lymniea lime-tone, and li 
the same well-known bed which forms the top of the Loww 
Hei^on in Warden Cliff'. It is traceable to How Ledge> wh«# 
it disappears below the sea, and clearly shows by its comoibKt 
it is the How Ledge bed of Warden Cliff, Although this 
stone is denuded from the top of the anticlinal enrve 
West m and Widduk Chmes, some of the liWtr m' 
traceable the whole distance; accordingly w e can Join oh ^ 
faction In Headon Cliff to that in Warden Cliff, This t' \ 
continuous section and aeries of beds firotn the lowest aenn of/ 
the Lower Headon, throt^ the Middle ahd Uppw HeaiMt df 
Colwcl Bay to the Bembrulge Umevtone Imth nwtb afid ^ . 

I There is therefore only one marine (AfiWk' Hiadm) Aft ^ 
between two fre hwater leries, or ^'the Losw Afl 'Ufilpf , 
Headon." The Kev, 0 . Ftsber he# dtveovewd fht VenhiTfil ' 
in the Totland Bay brickyard, wtoe dkfclikW 
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behind iht top of the cliflf, between the chines^ Tbk beti^ the 
onlf part where it is i|iitHsin£ firam the cliff Ik proof of its con- 
tiftftity from Watden ClilT to the north-east corner of Headon 
Hill: 

The authors de'«cril>e in the most careful manner the Lower 
Headon beds of the cltfht between Wea m and Widdick Chines, 
much of the space in which is bidden by grassy Hloj^es, but the 
connection cannot be doubted. 

Headon IVanitn Cliff. — ‘*The lowest l.eds of 
this series are seen below the Tothmd Bay Hotel at Wc.'^ton 
Chine, and all ore below the Venus bed. A remarkable feature 
in the -lowest portion are five thin Lyoiofcsn limesioues, coi>- 
tainin(r ckam seeds, I'hese five limeAtoncs at low water form 
five Mibinariiie ledges jiamllcl to the great ledge at Warden cliff*' 
(Warden ledge). Alx>ve the^e five beds and the <and$ containing 
comes the concretionary calcareous « and rock u hith 
forms Warden I^dge. It crop.s out at the top of the cliff 
below the flagstaff oi the coastguard station. Succeeding these 
is the Unio bed (f/. and associated with Melania 

turriiissimu , I'he How l.edge limestone succeeds and fortUH 
the sumuiit of the Lower Headon series. This limestone is 
denuded away in the centre of Totland Bay, where w'e have 
evidence and may infer the satumit of the anticlinal t > be near 
the old wowlen pier. The thickness of the Lower Headon in 
Warden cliff 72 fcei, and from that to 87 feet before reaching 
the yellow sands of the Upper Bagshot. 

The svholc of ihe cliffs between West m and Widdick Chines 
ara occupied solely aud ihroughoutby Lower Headon beds, and 
the Col Welt Bay marine bed extends all through Warden point 
and cliff, v\h-re it rests upon, or i» sujiporttd by the H^w Ledt^e 
limestone. Between Warden Battery and W'eston Chine the 
Colwell Buy marine bed (Middle Headon) maintaiued in ail its 
integrity. 

Middle Headon of Colwell The Neritina bed at the 

south-west end of the bay is well seen a little short of Colwell 
Chine. Above this comes the rlcl.est part of the * Venus bed’ 
•—the fossil in which {Cytkeria ineiassata) strew the tumbled 
clays alid commingle with recent shells on the shore.” Oitrea 
vdkta, as at Headon Hill, is abundant above the part richest in 
Cytherea. This <jyster occurs in vast abundance m the centre of 
the bay between Colwell and Bramble Chine-, crowding out 
other fossil-, and forming a massive oyster bank about 20 feel 
thick. The Venu^ bed here U filtered in character, and abun- 
dautly occurring with Cyfkerea inefassaia are Mureoe se.Kden^ 
lalus, ^nnia laktaia, Ha/Ua laMla% Nerita apetia, Ce^ithium 
Variabiie, and Os/rea relata" 

Up^r Headon of Colwell Bay. — The horizon of Cyfena 
is a marked feature here, associated wdth Corldcnla 
obovQta\ Cerrithium (tiionatnm a loo occupies one horizon just 
heWw the buff-cjloured Lymnlsc limestone forming a narrow 
baud with green clays ; Serpnla lenuis is equally characteristic, 
occurring at the same horizon both here and at Headon Hill, 
vlt, in the Upper Potamomya elay just above the Lymnisa lime- 
atoae, 

PAL.fiONTOLOGICAL EVIDENCE 


Having noticed the stratigraphical succession of the several 
divisions in the beds at HcMon HiU and Colwell Bay, I now 
proceed to draw at eution to the dUtribuiiou of the fossils. 

The authors of the paper have di^cussed the question as to 
vyhetber the Colwell Bay has any more affinity with Brocken* 
burnt fauna than has the Headon HiU bed ; and they compare 
^e fauna both of the Colwell Bay and Headon HiU marine 
'fhla they do l«r sepotatlng in tabular form the fauna of 
all the locaUli^ which are to be compared together. The 
i^endid collection of Tertiary f^otsUs belonging to the late Mr, 
F* Edwards, aud now in the Briti^ Haseum, has formed the 
basis of their compayboo, while their own researches have added 
oetiairences still more tonclusive oa to the eorrelation species 
in the ureas under eEammation and confidemtlbo. The authors 
obtained during their research hi t»le of Wight many etiecics 
in the marine bed at Headon Hill nrhich do not exist ki the 
Sdhrards dollection from that locality, V The tett aa to the 
eontemporaneity of the be4^ in question Is not to be obtained 
Iroda tbo tater fornw^ Imt from a emikparlsoii of the 
gnd more cbaradterUtic Idiil thmr fi%- 

ht apttdes ww obtaiMd by die authoyx Iwm the Middle 
' ^n ^ two localitfe^ cSlwe^l Bey and HeodSi Hill, nine- 

up-h^ m Bmm beds, 
tame fifom 


It has been stated that the ** strata at CotweU Bay ate pf 
purely ntarinp oriRin^ while the to-ea ded Middle Marina hMs id 
Headcn Hill and Hordwell Cliff are of totally dfferent character?^ 
Mes-rs. Tawney and Keeping obtained from the marine series at 
Colwell Bay the brackl-h-water genera Cerithtum^ Cyt^na, 
llydrobia^ dymnaat PaludinOt Planorbis^ Melania^ a. d Me* 
lanopm^ although said to be fuund only at Hvadon Hill. It has 
also been stated that certain species of Ceritliiuui arc confined 
10 Headon HUl, aud do not occur in Colwell Bay, and that 
through this serious crror.>i in our cU^sifu:aCion have l^een 
detected, as well as in the correhtion of the strata under 
cunsidcratioiu 

'1 he presence <if Ceriihium coneavum in the Venus bed abuu- 
dantly at Colwell Bay, and we may add from private infur ma- 
tion from Mr. Keeping that he has found it also at Whiteclift 
Bay in the same pi>sitioii, removes all doubt as to the non-occur- 
rence of the znne in that locality. As has l>een stated, the 
>2Xfdes is not so common as at Headon Hill. 

7'here i$ but one marine hed^ aud that is known only in the 
Middle Headon. The place of the Brockenburst bed is at ihe 
lowest h orison in the Middle Headon, but it does not appear at 
Colwell Bay or anywhere in the west end of the island. 

Middle Picadon of Whiletlff Bay. It ha> been stated that the 
Colwell Bay bed is placed in the Brockenburst, w hich is said to 
occupy a higher horizon than the Headon Hill and Hordwell 
marine bed. I'he true place of the B^ockenh^r^t fauna in the 
Isle of Wight is confined to one zone^ and that at the base of the 
the Middle Headon series and only at Whited iff Bay or in the 
New' Forest. 

The Geological Survey do not mention by name the Brocken- 
hurst bed in tticir vertic^t I section [Sheet 25] of Whitecliff Bay, 
as its peculiar fauna had not been r^cognLed at that time. It is 
easily identified, however, in their section as the basement bed of 
their Middle Headon, the whffc of which U given as 90 feet 
thick. 

Broikenhtirsl Zone at Whitecliff Bay. — At the time the Geo- 
logical Survey section was made, this bed at Brockenhurst was 
unknown, and its fauna uudescribed. Subsequent observers 
have recognised the Bruckcuhurst fauna in the lowest bed (3 
feet thick) of the Middle Headon at WbiteJiff Bay. Sixty-nine 
species arc known here, and IQ4 occur at Brockenburst. 

Affinities 0 / the Brockenbuf si fauna, — If we lake the whole 
Brockenburst fauna, iticliniuig the lighteen corals (special to the 
zone) we obtain a total of 151 species, of which from 74 to 1 1 
pass up from Barton. 

Me« rs. Tawney and Keeping supply a list of 53 species from 
the Brockenhuri»t zone obtained from the Whitley Kidge Rail- 
way Cutting, New Foiest. Kifty-oue of these 53 forms have 
occurred in the 2-foot be<l at Whitccliff Bay, 27 of which pass 
up from the Barton or Brack lesham beds. 

The paUeontological eWdc ce therefore accoids with the 
stratigraphical. 

Ptlaitonof Cdwell Marine to Brockenburst Fauna, — Examina- 
tion givc^ us 29 per cent, of Barton forms in the Colwell Bay 
bed. In the Brockenburst bed the ratio was about 50 per cent., 
and in fhe Headon marine bed, 29 per cent. Examination also 
of the more characteristic Colvpcll and Headon marine fossils 
shows that these faunas are practically identical— and also shows 
that onty certain Brockenburst species occur vii Colwell Bay, and 
n »t at Headon Hill. ITiey are Scalaria tessellata and Tellina 
affnis, this latter a Barton Lrui, while those occurriug at 
Headon Hill, and not at Colwell Bay, are Margindla mtuarina 
and Cardita paueicosiata, only ‘'two in each case, whirii 
amounts to pmect equality.” If we take into accoant these 
Common to the Colwell and Headon marine beds^ and not 
occurring at Brockenburst, we d tweuty-rix xpeoles. It is 
therefore evident thst the Brock enhur^-t fauna is not identical 
with that of the Colwell Bay bed, and not newer than that of 
Headon Hill. 

Thus fossil as well as stratigmphical evidence shows that the 
Coiwell Bay bed k identical with the Headon Middle Marine. 

The same twqlold proof demonstrates that the Brockenburst 
bed, mkire presuut* lies $X the base of the Middle Marine 
He^on beds, sad imdnediotely above the l.ower Headon. 
Thh Brohkenhursi bed U absent at Colwell Bay and Headon 
HiU, hut newttu «t Whiteclur Bay, Brocketihurst, and Lyod^ 
hurst. 

pT&po%\ hr Prof. Judd to extend the name of rise 
Headon imt&ato ax to iiudnde all the bed# between the Barhm 
and Bvoukeml^un^ «e^ and call them the Headon QrOup/^ 
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would «uluo grout inconvenioneo. Tbe term Middle Headoti^ 
^eed M xt is on work of fldward Forbev is i^iear 

anddediMte. Anin, it would ettt&il th« abandonment of tbe 
names Upper ana Lower Headon also ; and the non^occurrenae 
of tbe Brookeekuiut seriee, or iu repreaentative* in Colwell Bay 
admits of no rceognitioa on the west side of the island, and 
therefore the cUssmoalkm would be based upon a deieclive 
appreciation of tbe beds. 

Von Konem in 1864, jurtly Gorrelaten the fauna, aud since 
then, in i8d^ the coral fauna hes been dercribed by Un 
DutHsan. 

Messrs. Tawney and Keeping, in their paper on tbe beds at 
Headon Hill and Colwell bay in the Lie of Wight, uphold the 
work done by tbe GeoJoginal Survey, maintaining the correctness 
and integrity of the two Survey Memoirs, and the horizontal 
atkd vertical sections of the Tertiary beds of the Isle of Wight. 
Prof. Judd difl^rs from the identiJrCations and stated i^ucceasion 
of the beds in Totland and Colwell Bays. He inifOduces two 
mva uritt ct //muhn Hilly a marine and a freshwater (?) m addi- 
tion to those which have been universally accepted for the Utt 
twemy-five yeora {Qu»rMy yournai of the Gich^knl Socuiy, 
voL xxxvi.l. 

The sections prepared by Prof, Judd also differ very ConFider- 
ably from that of the Geological Survey, or those lately pre- 
pared by Messrs. Keeping and 1 'awney, clurirg their late exami* 
nation of the beds under notice, llxtse are the marine series 
known as tl>e Middle Headon or Middle Marine. Prof. Judd 
places them at the sea level near Widdick Chine. Conse- 
quently, between the top of the marine be^i and that of the Bern* 
bridge Umteionty there would be, on Prof, Judd's theory, 250 
feet of bods, huch being the altitude of the cottage on the 
Warren which marks ihe summit of the Bemhridge limestone. 
This thickness mU't, how-ever, be reduced by ico or 105 feet, 
which is the altitude of the top of the Middle Headon at this 
point. This 105 feet of V)eds, or another freshwater and another 
maritie have no existence; (hey can only be accounted for by 
oountirg tbe l.ow er aud Middle Heatlon twice over. Now the 
oeiy marine beds arc those of the Middle Headon, inclosed 
betiften the altitudes of 70 feet above the tea level; the others 
are sU fresh water. 

The point wherein Prof. Judds section differs from the 
Survry, and that of the author^ arises from the belief that a 
mond tfMrine jtfr/rr, termed the “ Brockrnhurst .scries,” with 
another freshwater below, tn all 105 feet, is intercaiated above 
tbe these two believed new' formations having 

that portion of the section al)ott(?d to them which is occupied by 
the treshwater Oshome marts part of the U|)i>cr Headon. 
It must be remembered that there is no positive evidence of tbe 
exislenee of this second marine {/Jrockenhnrst) ^encs at the spot 
where the Geological Survey place the O^home marls. Careful 
tfXRiuinaiion fails to reveal these paid to be additional beds. It 
U clear, therefore, ihat no bed having the ) eculiar fauna of the 
BrocKenhurst bed occurs at the wef-t end of the i la* d ; its place 
ton, if found, would beat \\\c base 0/ the Middle Headon, and 
not ah'Ve the Uppers where it has been wrongly a.‘signed. 
Messi-a. Keeping and Tawney, in their paper, object to the 
oorrelaiiotr ol the Ih oekenhierst with the Colwell Bay bed — 
whtch is identical with tbe marine (Middle Headon) lied of 
Headon Hill. Thun the 105 feel of ftrata have no existence. 

Tie Middle Hendon, which is denuded away from the top of 
the cliffs in the centre of "Votland Bay between Western and 
Widdick Cbmer, has been discovered m the ' 1 ‘otland Bay brick- 
yard, which tie* a little inland of this portion of the cliff, thus 
conclusively showing that this bed w ns contHWioiw above the lop 
of the cliff, consequently Imking the Warden Cliff ex{^ure to 
that of Headon HiU. They are visibly and absolutely con** 
tmuirtw with tnose of Colwell Bay. 

PolmonMogieal Evidmee. — I'he equivalency of the Colwell 
Bay and Brock enhnrst beds is a point (o be definitely i-edled. 
Host careful lists of /cssils have been prepared from coUec ions 
medf* lw(th from tbe Middle Headon at Colwell Bay, and 
Headon. We find that o«t of fifty -seven species at Colwell 
Bay,- fift3Mbree occur in the Middle Marine of HaadoRHiil, or 
93 .t>er cent 'Ilxis clearly proves the identity of the horimn in 
theivro locolitlAi: 

Ihe welbkncmn >>hclU Gffitkum emeatmm Md C, vetfhri^ 
cosum occur both in Cqlwell Bay and Headon Hill, and on the 
same beriaona. C. comavum appears tu liave a 1^ restricted 
taim at Headon Hill tfcail €. mnirkasumy oceurrltig abundantly 
tlwcn thmagh the greater port of the Middle Headon jwrms. Xt 


has also been found in the **Venui bed^ of Colwett 'Bagr, 
Thus both fltratigraphical and palseontolcfical evidmjte am in 
harmony. All evidence tends clearly end conehMi^ to «how 
that there is only one marine sefies in this section, vis, thfe 
Middle Headon of Edward Forbes, wldeh is hvtcrftrotlffed 
between the freshwater Ivower and frcfdmpter U^rHetdoa ; 
while there is no evidence of tbe Brookeahaeit dm oocusvtog 
anywhere in the west of the islajudj 

Whtteeliff Bay and the Mem Fonst.^lihio Brockexxhamt Bed 
was recognised at WhitecHff Bay by the Rev. O* Fisher in 18^; 
where it occurs in the lowest 3 feet of tbe Middle Headon seriei^ 

No less than 70 species have been coUeoted here oat of toa 
known at Brock enhurat. Manysirecies are peculiar to it, but Oil 
are identical with those of the w eU*kik>wn seetton iu tbe roUsm 
cutting near Brockenhurst. Many species are confined to tins 
horiyon and do tfot pass up into the “V'CfMis bed,” Thus the 
Brockrnhurst fauna at WhitecHff Bay number 70 specie^ at 
Brock enhurst 104, and of these only 18 occur in Mi^le 
Marine l>eds of Colwell Bay, or are common to WhitecHff Bay hnd 
type locality. Eighty three Barton or Brack Iti^haui species pass 
up, 25 to the Middle Marine of Colwell Bay, and 36 to the 
Brockenhurit bed of Whitccliff Bry, (r ihw&c two localities 
yield the above number of 1 r.rtonian forms. To still further 
illuMratc tbe value of the Middle Headon series of the Isle of 
Wight and elsewhere. 1 may mention certiin charscterislic fossils 
that occur in ‘Cvcral zonei*. The **rtnus bed” of the Oeo^ 
logical Survey 1 *^ about 30 feet thick at Colwell Bay, Headon 
Hill, and WhitecUlT Bay, and (X?ntain<< the following woil- 
inarkcd shells, Murex sexdeniatusy Mtlama fastiatay Cfidthium 
duplex y C. ventficosum, C. concavuniy and Nerda apirieu 
Shrlls characteristic of the Brockeuhurst bed and confined to it 
are Voluta suturalhy LehsHma otatunty /Wtem hellicosieUuSy 
Modiola n) 1//, Cyprina nysiiy and Cytherea solandriy var. 
aWnuata, In the Koydoii /one (>ccur3» Voluta geminaiay and 
nowhere else in h^ngland. Pienrotoma /rwMifrw'jdrtVi, suMmti* 
Oilaiay Cordita diltoidfa, and l^otocardmm hon$nmense ore in 
both tbe Koydon and Brock enhurst /ones, but not koown in the 
Venus I cd. Certain srccics range through the Middle Htod^ 

5 cries and occur nowhere else. These are Pisania /oMtifis, 
Pienrotoma headenensisy Cancellaria murkatay C, elongaia^ Lodes 
prop nquay Cy therm subcrbkularisy P'sammcina miuarinety and 
Corbienfa obovata. The Brockenhurst rone is restricted to the 
h>wcr 2 feet of the Middle Headon, and it lies immediately on 
the eroded surface of the I^wcr Headon. An error terttiixly 
has been committed iu the New Forest Section, in assi^flg thi 
place of the Brockenhurst series above the Middle I^rme or 
Middle Headon, This is ot variance with facts at Brockesdwirftt 
and WhitecHff Bay, and this mbapprehemion as to the strati- 
graphical position of the BTockenburst bed refutes the tbooraes 
to the occurrence of this bed high up in the HeadoM Hill. Ik h 
not in existence there. * 

Wiih rcfeience to (he affinities of the Irockeehttrbt iintiMi it 
has been slated that ** nearly one* third of the Jlordwell and 
Headwell Hdl marine shells arc Barton fo'-me, and not more 
than one- fifth of those occurring at Brock enhttrst, Colwell Bay, 
and WhitecHff Bay, are found at Banon.” We should not 
expect the Venus Bed or Middle Marine would hove more 
Barton species than the Brockenhurst Bed, seeing that the 
former occupies n higher zone in the Middle Headon seHeo. 
The percentage of Barton forms, aceordh^ to Mr, TawnM ^ 
the Whiilejr Kidge bed, 43 per cent. ; A&wer proportion UUM» 
at WhitecHff Boy, arising from the number of corok being epedM 
to the Whitley locnlitv. At WhitecUff Lay tbe Barton grhtif 
has 52 per cent., and the proportion of Barton forms Aw# «// me 
Brochtnkurst localities including the Roydon ooue, is 4&>t#r 
cent., and percentage of the Barton forms in-drt MdSle 
Headon of Ileedon Hill is found to be 39 percent j tlwtieoitehk* 
stoij, therefore, from fossil evidence U taut the Hnodest 41^1 
marine l)«d is later in age, aiid hi|^ etrotlgrapliMly khm ^ 
^^enhant bed, the proportion of Barton forms ha 
being nearly ^6 per cent,, and m one^fifth^ as Tite 

resist IS in steict ocoordanon with their s(t«tl|te{ipbtal ptedthitl 
It is equally important to test by fossil t^d^we, 

ColweU Bay Venus bed (Middle Headon) is 
te the BroeWmt than is the Headon Hitt bod: InrCtHmM 
Bay the observed Barton fororsi^e^ SlStper qexiL in cnoteson^v^ 
^ ^me percentage In the ^odon Btti bed, 

Brockenhurst ^ they were 48 pet oent To k»itt : ; 

proof teom ]^»onto%caa evi^oe, it 4 s eintedi 
authorities, that there ore only Aw 







Bay, or Hcftdcm Hill aod Bvookevborit, And 
ju»i deeorrhkg At BArtcm ; while tbirc M itamfy*Jix sfieeia 
ami and not dcciirritm; at 

brooheoloii^. It U clears theccfore, &om all fossil and phytkal | 
or strallMpliioAt ev^daoBa^ that ihe poaitioB of th« Brockefitwrat 
bed luui M^^vOowieii^^ and it w^d be fatal to re-name the 
whole> seiriaa of strata hitbarloso wcU known and well detet- I 
mined as the Middle Marine or Middle Hendon of the Isle of { 
Wightf and call it the ** hrookcnburst series.*^ The ciassifica- ' 
tlon and nooienctatiire of the Oeolog^l Sec iwy maat therefore 
be restored and mainiaiTwdY all reeent examination having I 
strcngthcBcd the previous labours of Forbes and Bristow, and I 
the later rerearohm of Messrs. Tawney and Keeping, have still 
uiore hrmly extaldished the succession and correlation of the 
Middle 'Headon series of the i^aiid, and afibrding a l>aMs for 
further reveavch and analysis for die ** Anglo-Farisian or Hamp* 
shire Tertiary Basin/’ 

Mr. Tawiiey prepared an important paper upon the. Ufpir 
Bagthot Sams of HordxtfeU Cliffy which was read befort the 
Cambridge Bhiloimphtcal Society, and pubibhed in th^*ir Pra^ 
ccedings. The object of the communication was to discuss the 
afhnities of the liagihot Fcries with a view to their classiheation, 
and also to endeavour to show their correlation and e<|uivalentH 
in the Paris basin, All observers are agreed as to the octual 
position of the sands l>eing below the fresh-water Power llradon. 
Kdward K(»rbt:s and the Cieological Survey distinctly ally it to 
the Marine ilagshol tR-dK. They place it in the Middle Kocenc 
liagshr)! senes, terming it Upper Bagshot {insttad of Headm 
Jiih Sotiih). Porhe> noticed its conrainiiig Bartojj .species at 
NVliitecliflf Bay, This leads to or shows it-, affinity to Barton 
beds, l^vimont fnvourtd a simtUr clas^iftcntif n in his essay, and 
in his table the Headon Hill sands are grouped vuth the Barton 
clay ox being refij«ctiveJy equivalent to the u)*per and lo«cr 
divisions of the Belgian Lacksniaa^ while the Headon Hill 
limestones and marls are \ laced ^ongrUn, Irately these views 
have been questioned bv the author ot the ** Obgocene Strata of 
the IIain]ishire Basin/' in the QuarUriy foumal of ihe Geo- 
iagUal Seicuty^ voh xxxvi., whir regards them as constituting the 
lowest meoiber of the Headon groups itress being laid upon the 
occurrence of Cerithium canemum as a test. The author aUo 
places the wbuie of the Upper Bagshot stands and the lyower 
Middle Headon beds as the equivalents of the Mortefemtaine 
sands, placing them ahem the St. Ouen limestone ; these St. 
Duet) Ms repueseobiig f>erh«fie rhe 0> borne, aruJ all three 
Headon divisions, which come above the Moriofontsiue liodo, 
Cttiihium eoneavum is said to occur both in the Bags^hot and 
Pleadon series, Carefnl research and examination shown that 
the shell in question is I^aoiarck’s C, yieut^oiottmties in the one 
case, and not C, conea%fum^ which species has evidently been 
confounded with the I.amarckeaa slivil. Examination or equi' 
valent beds in France 'by Mr. Tawney, and the researches of 
Prof. Hebert and M, Mui.ier-Chahuas clearly show that the 
Moitefontaine sands Ha not eoniain Crriikium comovutn^ the 
Bhell so cotnmonou that borixon being C, pUurotomoides 1 amk/’ 
Comparison of the Headon shell wiih iho^e brought from near 
Mor^ontaine &how» that the Long Mead End species agrees 
with the French form. It would appear that t^re is much 
grealor parallelism between the French and English aeries than 
we have bhherto expected. The Moitefontaine sandM are the 
upper part of the Sables de Beanchaiup, representing our 
BCxion beds t above this comes the Gatcaire de St. Onen^chiedy 
of frejdtfwater origin. Connected with the St. Ouen limestone 
nee lande end Brerie, eontacsing at the top and bottom Ceriikmm 
comatnm abnndestUy. 

TheSt Otten ptrtodt thoiRe^oi«« without doubt represents our 
Heedenrsnrles. “in our Hamfisbire bario the freshwater und 
marine coiidiiion, in 4 h< Headon strics are not in the same order 
os in the St Ouen beds/* “ The marine facies in Ha^qwhire, 
with C. comes between the freshwater Ix>wer and 

Upper Headon deptiblts, near Montjavonit ; the bulk of the 
fiMWetwr liraerioi^ centieorbetwemi two deporitawith 
ride “ In the Pnris baa^ th^^re, the 
, sMiie of aiwiKOMeNiaiu^imii^ 

abose It** Tkn# il sommmm 
ehsisaeierisea llm Hehdon of Coliwrit Bay aiid 
while ^ lAper of 

,jsf hiarieminine am eqidwente lew oan Bom sueceed 

liefc wswd ^ 

^ m hi oedunhnv 


that the term Upper Bagshot sands U the must eppioprhrte^'aAih^^ 
expreanea the relatiooship of these sands, since the Mrton aad^ 
Braokfesham beds togetner are usually considered aa tbe eqid^ 
vaienta of the Middle Bafpthots, The author beUeves^ thEeueforev 
that it would be wrong to reject F.dweid Forbes’s naane Or 
“ Upper Bagshot*’ for the Long Mead End sands, and accept 4 » 
place of it i& older term of Hmdon Hill sands, 

Mr. A. H. B. Lucas, M.A., in his concise but valuable pepce 
“ On tbe Headon Beds of the Western Extremity of the Ule of 
Wight” (GeoiegUal Magaztm, n.a deeadw u. vol. ix.b correct^' 
state)*, upon referring to the recent “answer to the present 
questionit^ of the hitherto accepted correlations of the bedn of 
the Lower duvio-marine Tertiaries of the Isle of Wight and 
South Hants, that it is obvtmnly impossible for foreign geo. 
legists to institute useful courparisona between Britii^h muFforeiga 
subdivisioiia so long as we in England axe quite at voriauce on 
the sbatigmphical and judsBontological facts of the beds in 
question.^ 

“The general relation of the whole group can only be batis- 
l^orily determined after the primary question of the continuity 
dc disconthniity of the Colwell Bay and Headon HUl beds is 
settled. At present there are two very dcfiniie, yet tUflfcr^ 
view‘S, having a perfect iy distinct i^sue ; first, that the brasMuk^ 
marine beds ofCotweU Bay cot respond to the brackieh^martne beds 
of Headm HiU tohuk have been seen ; or, secondly, that they 
correspond to some higher marine beds which have not bem seenP 
Both ihesc views at d arguments arc now fairly before those 
oomjietent to judge. In ih8o, however, Frof. Judd, in his paper 
“On the Oiigocene Strata t»f tbe Hampshire Basin ” {Quarierfy 
fourHoi of the Geolo^^icai .S'(ViV/y, vol, xxxvi., p, 137, &o.),^ 
(jucstwmed and denied ihe yuccesslon as determined by Fi»rhw 
and the Survey ; ihin pa]>er dealt with stn'ta or higher marine 
beds, Jrtated above by Mr. Lucas as ** not having been seen,** 0 » 
the other hand, iu J8&l, Messrs. Tawney and Keeping brought 
t » bear upon the question a nm^s of evidence in support of the work 
of Kdwatd Forbes and the Survey [Qisarterfy Joumat of the 
Gtohgkal iiadefy^ vol. xxxvii. p, bs), showing conclusively the 
identity and continuity of the Colwell Bay and Headon Hill 
fluvio marine bedti. Still more recently, however, Frof, Elabe 
{J^rocitdings of the Geological Association, vol. vii.) has “ad- 
vanced an entirely new correlation, adducing stratigraphical 
evidence in its favour." His observations do not ogree in 
certain cases cUIier with tho«e of Prof. Judd or Messrs. Tauney 
and liee:iiing. It E hoped, however, by or through evidence at 
the present meeting, that the questit n of the i-uccesfion will be 
finally determined, Mr. Lucari does not attempt any solution aa 
to the relation of these beds at Colwell Bay and Headon 
Tlill to the deposits exposed at HorrteeU, Brockenhurst, or 
Whitroliif Bay ; they do not concern the succesrion. But the 
standard or synthetic scctiona at diderent localities, like thofe 
prepared by Messrs. Tawn^ and Keeping, have ten^d to clear, 
up the i>uocession, fully testing the continuity of these beds irader 
diRpute under their several a&p:^cU along tbe plane of deposition. 
This independent mode fully beats cut the exact w^ork of the 
Survey, .showing diflhrences in degiTe as regards uccumulatimv 
yet continuity as regards sucaetsion. Mr. l.ucas gives xneosoted 
sections of the freshwater beds, and the brackim marine series 
(p. 99 tor. cit\ which confirm the work of the above authws. 

The Headon beds were long ago “measured by Dr. Wright, 
lately by the authors just quoted^ and the Osborne series by 
Edward Forbex^ and tbe xaaui divisions are so conspicuous thi^ 
there can be no doubt about the successioB/’ A tldrd pa|»er 
upon the fluvio-raarine beds of the Isle of Wight was read 
before tbe QeologUts’ Au^ociation in June iSSi, under the titles 
“On aConttnUoua Section of OMgooene Strata from Colwell 
Bay to Headon HlU ’* of the Geologtoal Assoda- 

ikm, vol. via.), by- Prof. J. F. Blaka, M.A.. F.G.S, The 
audior contends for a difTerenuc between, the fauase of the 
(^ohoeU Bay beds and those of Ildtdon Hi^ and states that the 
“ tenon hf di««o*call«d< Oliguueneigroup is chtady to be found 
in thu * Vimms M'* of Bay; hut the UNSuined other^ 

^ Venus hud *atHeadanHikl eoaHidna rather the fauna of thn 
uppermost £oeetie» or aone of CeHthwm cenemmm,** The 
questtoUf however, turns upon the identity of the two so^eoUed. 
Vemte beds.. In other wor^ the Colwell Bay “Venite W" 


« ASoeeMBairi o« aiuaMlcatJtia^ tonteiy^ 

‘ Ihe JlllddlSfwteawra^ j- - , 
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i$ said by the author to have one fauna, and the Headun ilill 
Venus bed another. This -determuiatioa I hold to be untenable, 
1^1 fossil and yhysical evidence being to the contrary, and show 
that they are one and the same bed. On both side^ uf JJi amble 
Chine the ** M’* is fully developed. Mr. Blake calli it 

the ^^0y$Ur Below these come thin bonds of ^trati^ied 

marl, with abundance of Cari/Aia and Cyrma (not C’ycla*^, as 
stated). The Widdlck Chine sands can no other than the 
Hensdon Hill sands, and nc»t the Upper Bagshots. The altitude 
of these sands above the sea Mr. Blake estimated at 100 feet ; 
tdiis is certainly loo great an elevation, 70 feet being the received 
measurement by independent ob. ervers. Such difference, if it 
existed, would alter the reading and sequence uf succeeding and 
higher beds in the section. The author .seems to have omitted 
the Tyi^notarlia and Niritina bed immediately above the How 
Ledge fimestonc and below the thick oyster band. These cor- 
respond with the Warden Cliff section, and determine continuity 
of deposition, or are a confirmation of il»e identity of the beds. 
This is a crucial joint in the continuity and equivalency of the 
marine series in Totland and Colw ell Bays The 'JrtxoHoc<cIia 
bed here is on the same horizon as in Warden Cliff and Colwell 
Bay, associated with Ceriihium pseudociuctum^ Melanopsis fust- 
formist and Natica labdlata^ ic. The lower or Ncritina concava 
bed, with AfeUwopsis fusi/onnis and Cotbicula ovatn^ occurs abo 
iu the same position near the base of the series at Warden Cliff 
and Colwell Bay. Tins can only be explained by admiUing 
that the Alarim strUs in I'otland Bay and Colu'dl Bay are 
identical.'^ The occuiTciice of Cerithium veniricosum at the 
top, and the NetiUna concava] and Tn^nocedia [ 7 '. 
datoidea] at the Ijase — identical in physical and fossil characicrs, 
are strong pre^umplive proof of thi'i.’' It is extremely doubtful 
if Ctritheum mar^aratacenniy mentioned on p. 6 of Mr. Blake’s 
paper, occurs in the Col v\ ell Bay secti m, or in the w’eatern area 
of the Isle of Wight — the Ccrilheum cinctum is leally C.pstudo' 
cinctum^ and Cydas obovata should be Cyrena oboi*uta, llie 
p^enus Cyclat does not occur. In correlation thC'C are imji wiaiU 
items, esj)ccially u ith a coirtineutal fauna. It w ill abo be found 
tliat the oyster beds do not rest immediately on the How Ledge 
limestone as asserted— the Tn^mocceUa and Neritina beds inter- 
vene, and as at Colwell Bay, determine or prove the succe>siun 
and identity of the series. At pp. 156-7 Mr. Blake remarks ujwn 
the similarity of the ^ucce-sion of the Cohvell Bay beds with 
those of Headon Hill, and u tempted to conic to thcconchtswn ” 
that the two '‘Venus bed^ are identical ; [they have always, 
been so believed and recognised] ; he at the saiue time states 
that “it would beab.sufd to argue that they are identical liecause 
they contain similar common fossil?',^’ when it has been ** deter- 
mined by Prof. Judd that the faunas are remarkably dislmcl.’’ 
We have no other method whereby to determine the age and 
Mynchronism of deposits except through organic remams, and the 
faunae of the “ Venus beds ” at both localities are to me identical, 
and Prof, Blake depends upon fossil evidence all through his 
paper, yet evidently he has not carefully examined the more 
complete fauna of the “Venus bed" at both localities. In 
anotner paragraph, on p. 157, the author states the proposition 
“that the Colwell Bay ‘Venus bed* is not ceitainly identical 
with that at Headon Hill, but may occujiy a higher horizon. 
Mr. Blake suggests that the Headon Hill bed correspond > to the 
series intervening between the Colwell Bay bed and the How 
Ledge limestone ; ajid that the Colwell Bay bed corresponds to 
the slightly fossiliferuus sands immediately belinv the Headon 
Hill limestone. This position < r suggestion certainly cannot be 
received. In this cose the so-cftUtd two “ Venas beds" wnld 
be superposed on each other and nothing to separate them. 
The sands referred to are those at the base of the Upper Headon 
series, and are freshwater, for they contain Unio, Again, Prof. 
Blake's suggest! m w'ould thus jdaoc the Colwell Bay “Venu.s 
bed" below the Great Limestone, whereas Pi of. Judd in his 
paper would place it above. 

. The author docs not find any equivalents of the Colwell Bay 
opster beds the Headon Hill llme.stone at Headon Hill, 
i^eed that would be impossible, for they are 4ndisputably the 
Osborne marls of ?ro£ Forbes, and espp^ by the Bembridgc 
UtOestonc. 

As regards the thrms Eocene and Oligocenc, and iheir relation 
to each Other, and the oorreUtion of British strata and fossils 
with that of Germany, dec., it is far too intricate a question to be 
passed over, although without doubt the fiuvio-marine strata pf 
the Hampshire basin will ere long receive critical supervioiop 
wfth reference to similar depoBim ou the Continent. So for hack 


as December, i86j, Herr Adolf v.in Kooen. prepared and read 
hU paper on the correlation of Oligocime deiJosiU of Bel^uiu, 
North Germany, and the South of England, and endeavouitd 
to show that in Britain we btul an a^5embUge of fewsUs in pur 
so-called Middle Koccne at Brockenhurst, Lyndhu«ft, and 
Roydon in the New^ Forest, that could be stratigraphically corre- 
lated with beds of the same age termed Qligome in Northern 
Germany. The author believed that these HrocKenharist beds 
were of the same age as the Middle Headon beds of Colwell 
Bay and Whitecliff Bay. This view bos led to much controversy, 
arising from ihe fact that no Brockenhurst species occur m 
Cohvell Bay. The rich cabinet of Mr, F. F-d words then afforded 
von Kdnen every facility for the comparison and determination 
of the species occurring common to Britain and Germany. Bt-j'- 
rich established the name OHgocene for the fossils of this age m 
Germany. Tlie Lower Oligocene is well developed, with aTrue 
marine fauna, in Belgium, near Tongres (North of Liege), and 
iu the North of Germany, Ijetween Magdeburg, Beruberg, 
Egeln, and Hclmstadl (near Brunswick). This Lower Oligocene 
contains 700 six’cies of mollusca besides other groups. The 
most characteristic of these, the author asserts, are found 
at Brockenhurst, and in Mr. Edwards's cabinet, fifty* -ix 
species occur, tv^cnty•onc of which are Barton clay forms, and 
forty- three of the fifty- six species occur in the Lower Oligocene 
of Germany. 


SECTION D 

BIOl.OCJV 

Department of Anthropolo^ 

Audkkss )iv W, Boyd Dawkins, M.A., F.R.S., K.G.S., 
F.S.A., PROFESSltR OF GEOLOGY AND PALiBONTOLOGY 
IN THE Victoria University, Vice-President of 
THE SECT! ON. 

On the Present Phase if the Atitiqwiy of A/fltt— In taking the 
chair in this departmeut of the biological section of the BnttS^h 
Association, two c )ur8es lie open before rac. 1 might give an 
addiess which should be a history of the progress of aothro- 
piiloixy during the last year, or 1 might devote myself to .some 
special branch. The swift development of our young and 
rapidly growing science, which cmljraces within its scope all 
that is known, not merely about man, but about his environ- 
ment, in jireserit and past times, renders the first and more 
ambitious course peculiarly difficult to one, like myself, labour* 
ing under the pressure of many avocations. 1 am thercffore 
driven to adopt the second and the easier, by choosing a subject 
with which 1 am familiar, and which appears to me to be appro- 
jiriate in this place of meeting. I propose to place before you 
the present phase of ihe inquiry into the antiquity of oubi, and 
to point out what we know of the c mdiiions of life-^tlwugh 
our know ledge of them is imperfect and fragmentary^undor 
which man has appeared in the Old and in the New Worlds. 
Tlic radcly cKipjHid implemeuU left by the primeval hunters In 
the beds of gravel of Hampshire and WtUhire, and along the 
shores of Southampton Water and elsewhere, are eloquent of 
the presence of man in this district, at a time when there was no 
Southampton Water, and the elephant and the reindeer wandered 
over the site of this busy mart for ships ; when the Isle of Wight 
was not an island, and the Kiver-drift hunter could walk across 
from Fortsmouth to Cohcs, with no obstacle excepting that 
offered by the rivers and morasses. 1 propose to enter up in the 
labours of Prestwich, Evans, Stevens and Bldckmore, Co^ng^ 
ton, Read, Brown, and other investigators in this codntryi E-tSl 
to combine the results of their inquiries with those in othw 
countries, and with some observations of my own which t, 
was able to make in 1880, during my visit to ihe CMted 
States. ^ 

The Limitation of the Inquiry. — Tl»e most striking lit: 
the study of the Tertiary p<Jlod is the gmiual ofierlf , 

succession of higher types of Mammalia, so well ^ 

ordwly, that I have ased it as a beris for the 
the Tertiary period. We find the plaeentid mamihsiU 
Mre and more speciallbed as we appvoa^ the frtmtler el hSatw^ 
^e living orders apjiear in the jEohene, the Uiittg geaeri 
fifemcene, a few living >pecie$ ih the Pleldo^e, and 
^the Pleistocene^ The oWactecisries of evomtion 
lormB may be summed up in the foU^wing tnWe i*^'. ^ ‘ , 
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l>fjiniff 0 u 0f Tertmty PtHod by Piuemtai Lamd Mammals, 


VI* Kutoric ; in 
which the events 
tre recorded in 
history* 

V. Prehistoric; in 
which domenric 
animals and 
cultivated fruits 
appear. 


IV, rieif'tocene ; in 
which living 
a(>ecics of pla- 
• cental mammah 
ore more abaur 
dant than the 
cKtinct. 


Events inolnded In 
history. 


Man abundant ; do- 
mestic antmalr» 
cultivated fruits^ 
spinning, weaving^ 
pottery - making, 
mining, commerce; 
the neol'thic, 
bronre, and iron 
stages of culture. 

Man appears ; An^ 
tkrapida ; the 
palceolitbic hunt- 
er ; living species 
abundant. 


Founded on discove- 
ries, doenment«, 
refuse - heaps, 
caves, tombs. 
Camps, habitations, 
tom^, refuse- 
heaps, surface ac- 
cumulation, caves, 
alluvia, peat-bogs, 
submarine forests, 
raised beaches. 


Refuse-heaps, con- 
tents or caves, 
river deposits, sub- 
marine forests, 
bouUler ~ clay, 
moraines, marine 
sands, and shingle. 


Ill Pleioccne ; in 
which living 
species of pla- 
cental ma mmnls 
a. p;>ear. 


Living species ap- 
pear ; apes, *Siw/* 
adat in Southern 
Europe. 

i 


Fresh - water > and 
marine strata ; 
volcanic debris 
(Auvergne). 


II. Meiocene ; in 
which the al- 
liance Ixitwecn 
iiv»ng and pla- 
cental mammals 
H more close 
than before. 


Living genera ap- : 
pear ; y)es, Stmi- \ 
in Europe and ! 
North America. 


Fresh • water and 
marine strata ; 
volcanic debris 
(Auvergne) ; lig- 
nites. 


1. Eocene ; in 
which the pla- 
cental mammals 
now on earth 
were repre- 
sented bv allied 
forms belong 
tng to existing 
orders and 
families. 


Lilting orders ard j Freeh • water and 
families appear ; 1 marine strata ; 

, lignites, 
in Europe and ' 

North America. | 


The orders, families, genera, and species in the above table, 
when traced forward in time^ fall into the shape of a geneabgical 
tree, with its trunk bidden in the Secondary period, and its 
branchlets (the living species) passing upwards from the 
Plefoeene, a tree of life, with living Mammalia for its fruit 
attd foliage. Were the extinct speaes taken into account, it 
^uld be seen that they fill up the intervals separating one 
living form from another, and that they too grow more and more 
Mke the Hvizig forms as they approodi nearer to the present day. 
It must be remembered that in the above definitions the fossil 
matswpialf arc purposely ignored, because they began their 
^cialisation in the Secondary period, and had arrived in flm 
Eocene at the stage which is marked by the presence of a iivtim 
fms— the opossum 

It will be seen, from the eaamltiiitldii of the above table, that 
our inquiry into the antiquity of man is limited to the last four 
Of the divisions. The mpst n^dalised of dl animals caimot be 
loOkt^ for until the highet Xfamtoalia by which he is now m- 
rounded were alhre. we caimot Imagiim him tn the Eocene age» 
at a Hum when animal hfe «as not suffidemlv dif^^tUted to 

r iseht ns with any living genera of pUoentaf Nor 

tl^ any probablity eJ* his having appealed oa the earth 
id the ifeiooestei becarise of the abeenee of bhpiee pkcehtol 
mUmui^ aperies- It is mOiTiiMilil^y that 

; iUen M belonged to a ^una iU wh)0h noeO^ liring 

61 maihmtd vas present* He belongs i tnotu ad* 
vmteed stage of «v ktmn Uiim the mid^Mrioerite of ti^ 


than the In (hk of iha 


tebfcv tJp to 
1 adyiheed no 
^ apes 


then haunting the forests of Italy, France, and Germany, repre- 
sent the highest type of those on earth. ^ 

yft may also lo<w at the question from another point of view* 

If man were upon the earth in the Meiocene age, it is in- 
credible that he should not have become something else in the 
long lapse of ages, and during the changes in the conditions of 
life by which all the Meiocene land Mammalia have been so 
profoundly aObeted, that they have been either exterminated, or 
have assumed new forms. It Is impossible to believe that man 
should have been an exception to the law of change, to which 
all the higher Mammalia have been subjected since the Meiocene 
age. 

Nor in the succeeding Pleiocene age can we expect to find man 
upon the earth, because of the very few living species of pla- 
cental mammals then alive. The evidence brought f oru ard by 
Profesac r Capellini, In favour of Pleiocene man in Italy, seems 
both to me and to Pr. Evans unsatisfactory, and that advanced 
l>y Professor Whitney in support of the existence of Pleiocene 
man in North America, cannot in my opinion be maintained. It 
is not until » e arrive at the succeeding stage, or the Pleistocene, 
when living species of Mammalia begin to abound, that we 
meet v iih undisputable traces of the presence of man on the 
earth. 

TAe P//h/ 0 ctft 0 PeHoii , — As a preliminary to our inquiry we 
must first of all define what is meant by the Pleistocene Period. 

It is the equivalent of the Quaternary of the French, and the 
PoMpleiocene of the older worlvS of Lyell, and it includes all the 
phenomeni known in latitudes out-ulc the Arctic Circle, where 
ice no longer is to be found, under the name of glacial and inter- 
glacial. it is characterised in Europe, as 1 have pointed out in 
my work on *' Early Man in Britain,” by the arrival of living 
F pedes, which may be conveniently divided into five groups, 
according to ibeir present babi^ais. The first consists of those 
now found in the temperate zones of Europe, Asia, and North 
America. It includes the following animals 
Mole, musk shrew, common fhrew, moiue, beaver, hare, pika, 
peuebed marmot, water-vole, red field-vole, short-tailed field- 
vole, Continental field- vole, lyrx, wild cat, wolf, fox, marten, 
ermitie, «toat, otter, brown bear, gri'dy hear, badger, horse, 
bison, r. u*, saiga antelope, Ktag, roe, fallow-deer, wild bjsr. 

The second consists of animals of arctic habit ; — 

Russian vole, Norwegian lemming, arctic lemming, varying 
hare, musk sheep, reindeer, arctic fox, glutton. 

The third is compo.'ed of those which enjoy the cold climate 
of mountains : — 

The snowy vole, Alpine marmot, chamois, and ibex 
These animals invaded Europe from Asia, and as the cold 
increased, the temperate group found their way into Southern 
Europe and Northern Africa, while the arctic division pu».hed 
as far'seuth as the Alps and Pyrenees. 

The fourth group of invading forms is represented by animals 
now only found in warm countries : — 

Poremnne, lion, panther, African lynx, Caffre cat, spotted 
hyena, suip^ hyena, and African elephant. 

This group of animals is found as far to the north as Yorkshire, 
and an m to the west as Ireland. Among the touthem animals, 
too, must be reckoned the hippopotamus, which lived as far 
north as Briuin in the Pleiocene age, and in the Pleistocene occurs 
in caves and river deposits, in intimate assnociation with some 
arctic species, such as the rein'^eer. 

Thenfib group is coxnpofed of extinct species, hitherto unknown 
in Europe in the Pleistocene age, such as — 

The straight-tusked elephant, mammoth, the pigmy riepbants, 
woolly and smoU-noae rhinoceroses, the Irish elk, pigmy hippo- 
potamai>, and the cave bear. 

The question as to which of these groups the River-drifr rman 
belongs must be deferred till we can take a survey off the evidence 
elxeahere. 

The early Pleistocene division is characterised by the presence 
of the temperate and southern species in Britain ; the middle 
sSage by the presence of the arctic, but not in full ; and the 
late Pleistocene by the abundance of arctic animals, not only in 
Britain, but on w Continent as far as the Alps and Pyrenees 
and the lower valley of the IHiutbe. 

Tke SaHy Pliimimi Pps^i marf Mammals of Sasi An^ia,^ 
The fifet vj|ew which we get of the Pleistocetie Mammalia tn this 
country is offinred hy the ttctumulktions associated with the buried 
forest of East Anrife: it eatenda for more than forty n^les along 
the I'hetes of Cromer to JCesriii|fotidf - 

paash^ htto the cliff one hand and beneath the ses on the 
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<Miher, Tbe forest was uoisUy eomnoaed of sombre Scotc}\ £rs 
an4 dark clustering yews, relieved m the summer by the lighter 
tinted tbliage of the spruce uud the oak, eud in tjhe winter by 
the .silvery gleam of the birches^ that clustered thickly with the 
aldeii in the marshes, and stood <nu from a dense undergrowth of 
sloes and hazels. Amoof the animals living in this forest of the 
North JSea were sf ectes which haanted the valleys of the upper 
Seine at the time, soda as the sonthern elephant, the Eiruscau 
rhinoceros, the deer of tbe Camutes, extinct horses, aiul the 
large catinet beaver. There were in addition the ^ha^gy-maited 
ca^moth, the stiaight-tuskod elephant, and tbe big-nosed 
rhinoceros. The the roe, the Irish elk, were in tlte glades, 
Sedgwick's deer, with its many- pointed antlers, tbe verticom 
deer, and tbe gigantic urns. The undergrowth formed a covert 
for the wild boar, and for beasts uf prey, many in species aiui 
fornudahle in numbers. The cave bear, the hugest of its kind, 
the aabre-toothed lion, the wolf, the fox, and the wolverine. 
Among the smaller animals were to t^e noted the nmsk shrcM-, 
the common shrew, and a vole. In the trees were etjairrek. 
Under foot the moles raised their hillookB of earth, and fron 
between tbe lofty fronds of the Osmund royal beavers were to be 
•een building their lodges, and the hippopotamus os he emerged 
from the water and disappeared in tJie forest. Out of thirty 
apedcs identified, no less than seventeen are living in some part 
of the world, and we have there obviously the stage in the cvolu* 
tion of mammalian life when the living species were becoming 
more abundant than the extinct. Wc may note, too, the 
absence of arctjc animals in tins fauna, more particularly of the 
reindeer. 

The presence of these animals in Norfolk and Suffolk implies 
that at thk time Britain was united to the Continent, aud the 
presence of fossil s]vecieK found in France indicate a southern 
«xtengion of land in the direction of the Straits of Dover. The 
forest covered a large portion of the area of the North Sea, and 
in all probability the Atlantic seaboard was then at tbe too- 
fathom line of the west coast of Irclaud. 

No trace* of man have as yet been discovered in these depodts, 
although the large percental of living species of higher Mam- 
malia indicates that the geological dock had ^struck the hour when 
he may be looked for, 

TAf Ap^amnee of tk^ Rwer-drift Hunftr ai Crayford and 
The living species in the forest bed arc to be looked 
upon as an advanced guard of a great migration of Asiatic and 
AifiCAU species, finding their way into North-western Europe, 
over the plains of Russia, and over barriers of land connecting 
Northern Africa with Spain by way of Gibraltar, and with Italy 
by way of M dia and Sicily (sec “Cave Hunliog and Early Man"). 

In the course of time the other living species foil cm cd, and 
extinct species became more rare. In the deposits, for instance, 
of the ancient Thames, at lUord and Grays Thurrock in Essex, 
and at Erith and Crayford m Kent, out of twenty-six s^^cies, six 
only belong to extinct forms— the new-comers comprising the 
lion, wild cat, spotted hyena, and olrcr, the bison, and {he musk 
sheep. A flint flake discovered by the Kev, Osmund Fisher, at 
Crayford, and a second discovered by Messrs. CUeadle and Wood- ! 
ward, at Erith, prove that man was present in the valley of the 
Thames at this time ; white the more recent discoveries of Mr. 
Fiaxman Spurreli indicate the very spots where the palai il*tbic 
hunter nude his implements, and prove that he used implements 
of the River drift type, so widely distributed over the surface of 
earth. The arctic animals at this time were present, but not 
cn full force, in Southern Britain, and the innumerahle reindeer 
which characterise the later deposits of the Pleistocene age had 
not, so far as we know, taken possession of the vaUev of the 
Thames. ' 

To what stage in the Pleistocene period are we to refer these 
traoes of the Kiver-diifit hunter ? ITie only answer which I mn 
able to give Is that the associated animals are intermediate between i 
toe Forest-bed ^roup and that which characterUes the late Pleis- 
to^me division in tbe region extendinj? from the Alps and the 
Fyreaees os fiir north as Yorkshire, Nor am I able to form an 
opinion about their relation to the submergMce of Middle .or 
Northern Britain under the waves of the gUciM sea. They ore 
i|alte u likely to be pre- as post- glaoml. ^ 

. ^ oftht brie ms/oernt to 

eke etatMiSeetmermeei-^rh* nidely chippsd imnlcineAtoof the 
Itivtr-drift himter fie adfUtmd throwh tbe Ute Pl^ocrae river 
demits in SoathernnndJ&nitern Engteud in onormousabunda^, 
aitd na a tote in aasociatfon with the remaina of animals of arctic 
«itd of warm habit, as well aa sotoc or other of the extinct species 


of reindeer and hippopotamus, okuig wUhtoammoCh wooUy 
rhinoceros. What is their relation to the Wbmergence of the 
land and the lowness of ttie temperature, which combined to- 
gether have resulted in tlic local pbenotneoa known as i^acial 
and intetglacial ? 

The geographical change in Northern Europe at the close of 
the Forest-bed age wa.s very great. The forest of the North Sea 
sank beneath tbe waves, atul Britain was depcesaed to a depth Of 
no less than 2,300 feet in the Welsh mountobis, and was reduced 
to on aicbipeUgo of islands, composed of what are now tbe higher 
lands. The area of the FmgUsh Channel alsowas depremed, and 
the “silver streak" was somewhat wider than it is now, as is 
proved by the raitied beach at Brighton, at Brack lesham, and 
elsewhere, w hich marks the sea line of the largest island of the 
archipclngt), the southern island, as it may be termed, the northern 
shore? of wltich extended along a line passing from ririslol to 
London. I he northern shore of the Continent at this time ex- 
tended eiisl wards from Abbeville north of the Erzgebirge, through 
Saxony aud Poland, into the middle of Russia, Scandinavia l^ing 
an island from which the glaciers descended into the sea. 

This geographical change was accomiianied by a ctirresponding 
change in climate. Glaciers descendea from the higher monn- 
laiiis to the sea level, and iceberg?, melting ns they passed 
southwards, deposited their burdens of clay, sand, and erratics, 
nhich occupy such a wide area in the portions then snbmeiged 
of Britain and tbe Continent. 

This depression was followed by a re- elevation, by which, the 
British Iste^, again formed a part of the Continent, and all the 
large tract of country within the icx)-fathom line agaui became 
the feediug-grounds of the late Pleistocene Mammal ui. 

An appeal to the animals associated with the Kiver-drift imple- 
ments ill not help us to fix the exact relation of man to these 
changes, because they w*crc in Britain bef jre as well as after the 
submergence, and were living thioughout in tht>se parts of Europe 
which were not submerged. It can only l>e done in areas where 
ihc submergence is clearly defined. At Salisbunr, for instance, 
the River-ilrift hunter may have lived either lielore, during, or 
after the souihern counties became an island. When, however, 
he hunted the woolly and leptorhme rbiimceros, .the .mammutb, 
and the horse itt the neigh teyurhood of Biighlon, he looked down 
upon 0 broad expanse of sea, in the spring flecked with small 
icebergs, such as those which dropped their l:mrdeu« in Brackle- 
shatn Bay. At Abbeville, too, he hunted the loaininotb, rein- 
deer, and horse down to the mouth of tlie Somme on the ahorc 
of the glacial sea. 

The evidence is erj^uaJly clear tteit the River -drift hunter fol- 
lowed the chase in Britain after it had emerged from beneath the 
waters of the glacial sea, from the fact that the river deixrttits in 
I which his implements occur either rot upon the glacial cteys, or 
1 arc comjiosed of fragments derived from them, as in the oft- 
emoted cases of lloxne and Bedford. Further, it is very probable 
that he may have wwidered close up to the e^es of (he glacier* 
then covering the higher hills of Wales, and the Petinine chain. 

^'he severity of the climate in winter at this time in iiritniti is 
proved, not merely by tbe presence of the arctic animate, but by 
the uttn^rous ice-bome Uocka in the river gravels droj^p^ in the 
spring after the break-up of the frosts. 

7'hi Range af the Rioer^drift Man <m the Ca$tiinmt and in 
the Mediterranean Area . — iTic River-drift man is proved, l>y the 
implements wluch he left behind, to have wandered over the 
whole of France, and to have hunted the some animals hi the 
valleys of the Loire and the Garcmne as in the valley of the 
Thame*?. In the Iberian peiunsuki he was a contemporary Of 
the African elephant, the mammoth, and the si^a|g{)^lu^ke4 
elephant, and he occupied the neighbourhood both of Mudf^ 
and IJsbon. He also ranged over Italy, leaving traced Kjji 
presence in the„ Abruzzo, and in Greece he was a cqiltempwHFilto 
pigmy hippopoUBm< (He SblUK ^ 

I tbe Mediterranean his imptemenU have been met 
I and near Kolea in Algeria, and in Egypt in se^vrol 
At Luxor they have been dhtoovamd Ify denerol ift 

the breccia, out of which ore hewn the tutoba of the kings, |n 
Pukstine they have been obteiaed by the Abb^ Kiiiii^Mwe^ 
Mount Tabor and tbe wa of Tibenui,«ii4 . 

Jentaaleitt^ Bethlehem. Throughput tliU wide 
piement^ for the meet part of Out or of 
^e ri^e type*, and there is »o dHfeMuiee to he ftaMdihtmiiliU 
VuJmiet fotmd in tbe cavea of CreMwdU in t>«rby«^,«Mb(hM 
of^be^orbrtween ifaoMoftkevalierof'tiM 
of Baleotuie. Mor h o«r tbrvqr yet , i > ; 
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tki iff Miar^Thc resMrciMA of Foote, 

lillDg, Medlievtt, Hedket, and Ball, Mtafalkh the fact that the 
Rlv^ifwdrlf t httdter taiiMdover the ladian ftenkiftula from Madras 
aa hir north aa tha valley of the Nerbudda« Here we hnd him 
tmrt of a faavia in which there are species now Uvisit in 
Indht, mich AH the Indian rhinoceros and the arnee, and extinct 
types of oxen and ete|dkanU. There were two extinct hi .>popotam) 
in tbe dvarSi and gnviaU, tartlet, and tortoitet. It it plain, 
therefore, that at this time the fanna of India stood in the t>ane 
relation to the present fauna as the European fauna of the late 
Pleistocene does to that now living In rhirope. In both there 
was a aimUar association of extinct and living forms, from both 
the genius Hippftpoiamus has (lU«|7peared in the lapisieuf time, and 
in both man forms the central fi^re. 

The Thet^dr ft Huntef^ in North jf wrrtVvi.— We arc led from 
the region of tropical India to the banks of the Delaware in New 
Jersey by the recent discoveries of I>r. C. C. Abb-Ml in the 
neigh iKmrhofxl of 'I'rcnton. After a study of hw collections in 
^e Peabtxly Museam in Cambridge, Mass., 1 have had the 
opportunity of examining all the Kj>ecimens found up to that time, 
and of visiting the locality in company with Dr. Abbott and 
Professors Haynes and l^wis. The impleuients are of the same 
type as those of the river gravels of Europe, and occur under 
exactly the samccomUti ms as tho*e of Pninceaud Britain. They 
are f-mntl in a plateau of river gravel f )nning a terrace over- 
looking the river, and composed of materiaK washed down from 
the old terminal moraine which strikes across the State of New 
Jersey to the westward. The large blocks of ^(toiie and the general 
chsmeter of the gravel point out that during the time of its accu- 
inuh'ion there were ice -rafts floating down the llelaware in the 
spring, as iu the 'I'hames, the Seine, and the Somme. According 
to ProfC'Bor Lewis it was formed during the time when the glacier 
of the lielewate was retreating (Mate glacial*), or at a later 
period {' {>ost'glaeial *). The physical evidence is clear that it 
iMtIoligM to the same age as deposits with similar remains in 
Britain, llic animal temains also point to the same conclusion. 
A tiwik of mastodon is in Dr. Cooke’s collection at Brunswick, 
New Jersey, obtained from the gravel, and Dr. Abbott records 
tit tooth of a reindeer and the Ixmes of a bison from Trenton. 
Here, too, liviug and extinct apecies. are found side by side. 

I'htis in our survey of the group of animals surrounding man 
when he fint appeared in Europe, India, and North America, 
we see thkt in all three regions, so widely removed from each 
otbei', the animal life was in the same stage of evolution, and 
^the old order’ was yielding 'place unto the new.’ The River- 
drift man is proved by his aurremndiugs to belong to the 
Pleistocene age in all three. 

The evidence of Palxvdithic man in 8 outh Africa t^eems to n\e 
nivsAtisfactory, because as yet the age of the deposits In which 
the implements are found has not been decided. 

, General Conciutims . — It remains now for us to ^um up the re- 
auitaof inquiry, in which we have been led ^ery far aheld. 
The identity of the implements of the Kiver-drift hunter proves 
that he was In the same rude state of civiUsation, if it cm N 
called civilisation, in the Old and New Worlds, when the bands of 
the geological clock uointed to the same hour. It is not a iitde 
strange that hU troae of life should have l)een the same in the 
fbrestB to the north and south of dm Mediterranean, In Palestine, 
li(r the tropical forests of India, and on the western shores of the 
AUautic. The hunter of the reiiideer in the valley of the Delaware 
-to all intents and purpoaes the same sort of savage as the 
h^er of the reindeer on the banks of the Wiley or of the Solent, 
it does not, however, fo^w that this identity of implements im- 

f lies that the same race of men were sjiread over this vaxt tract. 

t pdlrti-t rather to a pritdeval conditton of tavagery from which 
tnanliind lias eomrged in the long ages which sepamte it frow 
Mfomtltne. 

, It further be inf^^ from Ms wkle^rpread range, that 
'W' Klvct dHft man (assnodim that thankiud sprang from one 
mmtrt) must have Inhabked Wt earth for a lohg Bma, and that 
^ 4ix[iettel took j^ilaOQ beforethe jflaidaV eubmergem the 
the tomperaiureMn Kui^ope, Ada, ^«d 

CtiimetieMt U is not teaaohable to «uppo.w that the^ $ttaith of 
would Iwveofihced a free 

Afdato A^aecr^. <ir to Amd^an 

lAihMia tb dnr ihei^ tsak a ^ iMuHer 


pointed oat, is onctusive that be was also glacial and poac- 
glacial. 

In all probability the birthplace of man was in a wacm if not ^ 
a tropical region of Asia, in 'a garden of £den,’ and from this 
the Kiver-drift man found bis way into tho^e regions where his 
impletoents occur. In India he was a member of a tropical 
fauna, and his distribution in Europe aud along the Khoren of the 
Mediterranean prove him to have belonged either to the tempentte 
or the southern fauna in those regions. 

It will naturally be asked, to what race can the Uivcr-drlft 
man be referred ? 'fhe que>tion, in my opinion, cannot be 
answered in the present stage of the inquiry, because the few ’ 
fragments of human bones discovered along with the implements 
me loo imi>errect to afford any clue. Nor can we ineaiture the 
interval in terms of years which separates the Ulver-drifc man 
from the present day, either by assuming that the glacial period 
was due to astronomicul causes, and then proceeding to calculate 
the time necessary for them to produce their result, or by an 
appeal to the erosion of valleys or the retrocesdon of waterfalls. 
Im interval must, however, have been very great to allow of the 
chants in get^graphy nnd dimate, and the distribution of animals 
which has taken plan^the succesdon of races and the develop- 
ment of civilisation before history began. Standing before the 
rock-hewn tombs of the king^ at Luxor, we may realise the 
iinpoj>sibility of fixing the time when the River-drift hunter lived 
on the site of ancient Thebes, or of meossuring the lapse of time 
between bis days and the splendour of the civilisation of 

'B-eyv^ 

In this inquiry, which U all too long, 1 fear, for my audience 
and all too short, 1 know, for my subject, 1 have purposely 
omitted all reference to the successor of the River -drift man in 
Europe — the Cave man, who wasSn a higher stage of the hunter 
civilisation. In the course of my remarks you will have seen 
that the story told by the rudely chipfied implements found at 
our very doors in this place, faroia a part of the wider story oi 
the first ap, earance of man, and of his dtstribuiioii on the earth 
—a story u hich is to my mind not unfitting as an introduction 
lo the work of the Anthropological Section at this meeting of 
the Briti-h Association. 


SECTION K 
Geooraphv 

Oi’ENiNG Address hy Sir Richard Temple, Hart., G.C.S.I., 
n.C.L,, I'.K.G.S., President ok the Section 

7'he Central Plateau 6f Aria 

The subject chosen for this address is the Plateau of mid-^Asia. 
This area, which Is one of the most wonderful on the surface of 
the earth, contains nearly 3 , 000,000 of English square milea, 
and is trqual to three-fourths of Europe. Its limits, its exterior 
configuration, its central and commanding Kituation in the Asiatic 
continent, wUl be clearly perceived from the large diagram of 
Aria which is exhibited here. As compared with some of the 
more favoured regions, it is singularly destitute of natural advan- 
tage. Though it has several deep depcesatous of surface, yet 
its general elevation is very conridemble, and some of its large 
districts ore the most elevated in the globe. It is walled infrom 
the outer world and excluded from the benign induences of the 
sea by mountatn chains. Its climate then is very severe on the 
whole, more distiimUbed for cold than for heat, but often dis- 
playing extremes of lcti^>erature hij^i as well aa low. It offees, 
from the character of its contour, extraordinary ^tacles to 
communication by land or water. Though seldom inaccessible 
to contageous explorers, it is generally h^ of access, and in 
several respects very inhospitable In the progress of civilisation 
it is with reference to its historic past, axoe^ively backward. 
Its capacities for the production of wealth have been but litrie 
developed. Its population is scXnty, acattered, and uncultured. 
Its agrMuire cmprisei» only a areas widely t-egre^ed 
kom each ofches and mafiy of its largest districts are araaxingly 
deselato* 

Neverthelesi^Ma plateau liM eminent claims on the Attetitioa 
of geogrtpbtM, fcwjtotteval reasons which maybe s u m m a ri ewt 

,lhda:^;N. 

U A which dominates the ptaier part qf 

Aria^dnd blbblife# ranges with the lottieit peidu pet 

<Bs«qverM 

a. A idriiiM «r iNdihto ai^AoitUke Hmeteps 
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of a staircatte within the moantainous circaavstllatioD of the 
plateau. 

3. The aouTces and the permanent supply of rivers which, 
pasidng from the plateau, fljw through densely populated 
regioiMi, and help to sustain the most numerous families of the 
human race. 

4. A lacustrine system, comprisixtg lakes of which some are 
saline while others have fresh water, and of which many are 
situated at great altitudes. 

5. The nome of conquering races, whence warrior hordes 
poured during several centuries over nearly all A->ia and a large 
part of Europe. 

6. Natural products of value, variety, or interest, and pastoral 
resources su-iceptible of indefinite development. 

An enormous held for scientide research, with many regions 
which, though not wholly undiscovered, yet need much further 
discovery. 

8. An imperial jurisdiction offering many problems for the 
consideration of social inquirers. 

I shall now offer a brief explanation regarding each of the 
eight points stated above. 

In the first place it will be reen from the diagram that the 
plateau, in ^ha]^ somewhat of au irregular rhomlwjid, h com* 
pletely enclosed by six grand ranges of mountain^, namely, the 
Himalayas looking south toward-; India, the Pamir looking west 
towards Central Asia, the Altai looking north towards Siberia, 
the Yablonoi looking north-east towards Eastern Siberia, the 
Yun-ling and the Inshan (inclusive of the Khingan), looking 
towards China. These several ranges preserve generally a con- 
siderable altitude varying from 6<xio to 25,000 feet above sea- 
level, and reaching in the Himalayas to more than 29,000 feet. 
The tallest of these summits have been accurately mea^iured by 
the Great Trigonometrical Survey of India, Their altitude is 
alxjut double that of the highe'^t mountains in Europe, and sur- 
passes any alntndc yet observed in any quarter of the globe. 
But as a great part of these several ranges is as yet unsurveyed 
by trigonometry, it is possible that still greater heights may be 
discovered, and that “ excelsior ” may jbe the proud answer 
rendered by the everlasting hills to human investigation. 

Regarding these and the other chains yet to ^ mentioned, it 
must be home in mind that there are many cross ranges and 
transverse lines of mountains. Even the chains, too, often con- 
sist of detached groups separated by deep valleys. It is by 
observing the position of the groups relatively to one another 
that the tendency of the chain can be discerned. 

Such being the outer barriers of our \ lateau, there are within 
it two great ranges mainly parallel and running from n cst to 
east, namely, the Kuen-Iun and the Thwn Shan. 

While the Himalayas form the southern flank of the great 
Tibetan upland, the Kuen-lun constitutes the northern. The 
modicum of knowledge possessed by us regarding the Kuen Inn, 
a most important factor in the geograplW of our plateau, is 
largely due to the praiseworthy travels of the Russian Preje- 
vaUW. This range may be said in a certain sense to overlook 
the Tanm basin ending in Lake I.ob, though the mountains are 
actually distant more than a hundred miles from that lake. It 
forms the southern boundary of the Tarim basin, which contains 
some of the few beautiful tracts in our plateau. If there be such 
a thing as a backbone to these regions, or anything like a dor»ai 
ri<te, it consists of the Kuen-lun, 

The Thian Shan starts from (he Pamir, and runs westward for 
full 1500 miles, till it joins with some of its spun the uplands of 
Mongolia proper, or touches with others the dreary desert of 
Gobi, As the Kuen-lun forms the southern boundary of the 
Tanm bisin, so the Thian Shan constitutes the northern. 

Connected with the north-western part of the Himalayas is 
eaother range which some regard as an offshoot, but which 
others treat separately under the name of Karakuram, Together 
wtth the Himalayas it joins the Pamir. 

Tbiis three of the greatest mountain ranges in Asia converge 
upon the Pamir, or according to some are there interlace<l ; 
nameljr# the Himalayas, ihet Kuen-lun, and the Thian Shan; to 
Which perhaps two others might be added, namely, the Kara- 
kuram jtwt mentioned imd the Altai. But it may be more accu- 
rately said that the outer border of our plateau north of the Pamir 
is fotmtd bv the terminal spurs of the Thian Shan. It is to be 
remembered also that the Indian Caucasus*-which does not 
eonoein onr platean dhectly enough to fall withk this address 
probabh joins the Pamir, In general terms, the convergence of 
mottmain ranges on the Pamir renders it geographically the most 


important position in Aria. The uninstructed Ajdatics have 
evinced a hazy admiration of its grandeur by caliing it ** the roof 
of the world.” The comparatively instructed Europeans have 
revered it as the source of the classic Oxos^ and as^ fimught tvUh 
political considerations. Unless further discoveries iImI] alter 
existing information, we may expe^ that completely informed 
geographers will consider that this Pamir is the mother of 
mountain*^, that other ranges are to it as the branches are to 
the root, and that here If anywhere is the true boss ol the 
Asiatic shield. 

In the second place the vast surface of our nlateau, thou^ 
almost uninterruptedly environed by its rocky walls, presents an 
extraordinary senes of elevations and depressions. In the heart 
of the plateau there is the depression known to geo^aphers as 
the Western Gobi, sometimes called the Tarim basin. Within 
this there i> the k.ob Lake or Ix>b Nor, truly an Inland sea into 
which the waters of several rivers ultimately flow, finding no 
vent towards the ocean. The total length or the Tarim River 
with its affluents debouching into Lob Nor, cannot be leas than 
800 mile«>. This curiou • and interesting lake is not more than 
2000 feet above sea-level and forms almost the lowest dip in our 
plateau. It like the bottom of a vast platter, or the centre in 
the hollow of a mighty hand. Around this depression there .tre 
on all sides uplands of various heights like gradations in the 
Asiatic terrace terminating in the intermediate ran^, or in the 
outer circumvallation of mountains already described. On the 
east side of it there is the tract called Eastern Gobi, psrtly 
desert, and Mongolia, averaging 4000 feet above sea-levd ; on 
the north the Altai uplands, exceeding 5000 feet. On the west 
the Pamir ri';es abruptly, exceeding 13,000 feet ; on the loutb 
Tibet, with equal abruptness, having an average altitude of 

15.000 feet above sea level, thus being the loftiest expanse in 
the world; and on the south-east the tract around the Kuku 
Nor Lake, 10,000 feet. 

Further, there is a detached depres.sioQ known as the Zun- 
garian Strait, extending to the northern confine of our plateau 
between the Thian Shan and the Altai ranges. This strait, 
hardly exceeding 2000 feet above sea-level, is os low as, perhapa 
even lower than, any part of our plateau, and is very near 
breaking its continuity, which may be considered as being Just 
f*avcd by the comparatively humble altitude above mentioned. 
The depression is geographically important as forming the only 
broad pass between our plateau and the world wPhout. It rans 
from Mongolia, the most important tract within our plateau, to 
Siberia outside. Great value was, in early times, attached by 
the Chinese to it, as being the only natural liJghway on a laxge 
scale between Northern and Central Asia. 

The existence of this and the other depressions above de- 
scribed has led to interesting speculations among geologist-s as to 
their having been in primeval times within our plateau at least 
one inland sea as large as the Mediterranean of Europe. 

Be that as it may, there is no doubt that a process of desicca- 
tion has been going on within our plateau during historic ' ages, 
whereby the eUmate is considerably affected, and many stgite of 
evidences show that this process ia still In operation. 

On most of its sides our plateau is extraordinarily maccesrible^ 
the parses being steep in the extreme, and culndnating in ridgea 

18.000 to 20,000 feet above sea-level. Towards Iberia the 
Altai DMses are easier, and on the north-east between Mongolia 
and China there are several passei that hate witnes5ed the his- 
toric outpourings of the Mongol hordes, and which arc omiiiotisly 
remembered by the Chinese as the openings through which their 
invaders rushed like the great river in flood, or the laftiblip frtam 
the mountain hide, or the avalanche sweeping along the 

and to the destruction of the valleys beneith. 

1 be great desert of Eastern Gobi occupies the ea^ern Ptxrtihn . 
of our pla^u. With its aeoumulating forces of saxid ttid ptw- 
dcred «rth it has a tendency to encroach, and is teearded hv 
man with a vague aw e. Its present extent is enownouA b«& 
not le8s than half a million of square ndles. Nor does it 
^ne withm our plateau, for between the Tarim bodn and flirt 
Kuen-lun spurs there is a lesser desert oalled Takta-makAtt, ^ 
1^000 sqare miles of area.' It may probably be foimd 
th^ two dwerts Join or are otherwiee connected. 

In me third place we have noted that While the prcvhilkttr 
MmcteristiM of our plateau Are wiMness, ruggisdhees;; or , 

teeming peoples on the face of the eartk- 
wnorch m it were of all these nobte Waters is the Vd 
Kmng. Thoujfh its head streams l^e teen hot 
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yet iU tfue source is known to be in the Kuen-ina 
llounteins elmdy mentioned. After quilt our [Uteeuend 
pessing out of its prison*bous« in the mountains through natural 
gates of the utmrAt irnmnifieence, it permeates the most thickly- 
p^pltd pro^ces of China— ^pt^vinccs iniiabited by abont 120 
miUions of souls. It sustains the life of ihU enormous popula- 
titin by supfdyit^ the necessary moisture and by afforaiug the 
means of irrigalion and of water-trafhc. No river has ever in 
ancient or modern times playe<i so important a part in the 
increase of the human race as the Vaug-tse-Kiang. Its supply 
of water is imnuense and unfailitig, and this most easentml 
characteristic is caused by its connection with the snow-clad and 
ice-bound regions of our plateau, within wliich it has a course of 
700 miles before entering China proper, Amidst the ^ame 
Kucn-lun range, .the lioang-ho rtscs, from unexplored springs, 
which the Chinese 6gure to themselves as “ the starry sea." 
After bu^^tiug through several water-sheds, making wondrous 
bends from itti main direction near the Ijase of cur plateau, and 
changing its course more than on^e to tlie confusion of com- 
parative geography, it traverAce Northern China and confers 
agricultural prosperity on some 70,000,000 <tr souls. It also has 
a cour. e of some 400 mile's within our plateau, in consecjnence 
of which its water-iupply is perennially snow-fed. Again, the 
Irau ady and the Mekhung, the former watering Burma, and the 
latter watering Cambodia, rise in the otTshoots of the Kueo-lun, 
That region, then, in respect of the parentage of important 
rivers stands in the first rank. This beneficent circumstance 
ari-es from t lie direction of sub. idiary ranges which admit to this 
] art of our plateau some of the moisture-laden breezes from the 
racihe Ocean. 


Similarly the two Indian river-', the Brahmaputra, and the 
Indus with its afHuent, the Sntlej, have their origin at a great 
distance within our plateau, and their water-supply is indefinitely 
augmented in crnsequence. Notwithtlanding the vant volume of 
their waters, these rivers play an economic part v hich, though 
greab much less than that of tlic main Chinese rivers. The 
wahinaputra above its junction with the Megna cannot be said 
to sustain more than 1^,000,000 of people ; and the Indus, 
tpgelher with the Satlej, may support 12,000,000. 'I'he Gauges 
and Jamna, issuing from masses of .‘-now on the southern scarp of 
our plateau, sustain before their junction at Allahabad a pppula- 
lion of 30,000,000— unite irre»|>ective of ihc deltaic populatirn 
of the lower Ganges for when) moisture is supplied from other 
fvources. Of these Indian rivers the water;', perpetually snow- 
fed, arc largely drawn away for canuU of irrigation on a grand 
scale. Taken all in all, despi c defects, the Ganges Canal is the 
most itoposinp example of hydraulic engineering that has yet 
been seen. Irom the glaciers of the Pamir and the w^estern 
terminus of the Thian Shan tliere spring the head-iitreams of the 
Oxufl, the Jttxarte’, and other iiver«, ending in the inland sea of 
Aral, To these, in Persian phra e, the epithet of **gold- 
scatterer " or “ wealth diipcnser " is felicitoudy applied by the 
uativeH. 


Of the rivers rising in the northern section of our plateau, the 
Amur has pos^ibilitles of which ihc future may sec the develop- 
ment. But the great rivers of Siberia, such us the Obe, the 
Yenisei, and the Lena, though flowing through rich ^oils and 
affording marvellous facilities for several syMem^ of inland navi- 
gotbu to be connected with each other, yet have their long 
eetuaries in the permanently frost-l>ound land^ of the Tundra, 
and their mouths in the Arctic waters frozen during most months 
of the year. Therefore they can never, in economic importance, 
vie with the above mentioned, whxh flow into the Pacific 
and Indian Oceans. 

In the fourth place, the lacustrine ay stem* though not compar- 
able to that of North America or of CWral Africa, and not ap*^ 
iwfoaqhing in beauty or interest that of Souihern Europe, is )et 
wy conMderthle. It is not, however, the only one in Asia, 
endffttnn B must be eadudod the three great Siberian lakes Of 
IssykHu), of Bmhal, ottd of Balkashv which, though connected 
our pUteau. arO beyond its adual Umits. EsEolusive of 
bbwevw, tbfe iakas, great and t maH, witbid mw plateau, 
ftrw eolmitdiiHurUy numerou** Not less than a hundred of them 
beootmted on the mops of thU twiovi Of thm lakn, 
biriiieyer, utlla mpraL tbon ooUne 

a#amp- Others, again, os the Pa^gong, tboU^ rOmantlcftlly 
at an altitude equal 10 thaf of % highest 
afid reflet^ thfe ieremriof «10W of aur* 
, lieiflka^o not ipiMrate speclilly any &eqgrii|dikal 

* Bui may be 


^elected as having a scientific interest irrespective of beauty or of 
strangeuess. 

The Lake Victoria, dLcovered by Wood in 1S38, rests iu the 
heart of the Pamir, already mentioned, at an elevation of 14,000 
feet above sea-lerel. It is frozen over during the greater part of 
the year, and lies with a gli tening and polished surface in the 
niidsi of a mho w- whitened waste. In tnat state it powerfully 
affects the imuginatiem of the spectator who reaches it as the final 
goal, nfter a protracted and toilsome ascent from the barren or 
deserted plains (»f Ariona. It is the source of the Oxus, and is 
near the t^oint of contact between the British and the Russian 
political hy, stems in Asia, 

In the sharpest contrast to a highly-placed Pamir lake is the 
Lake Lob, already mentioned. Shallow water, sedgy morass, 
dreary sands, parched forest^, the monotony of desolation, arc 
reported to he its characlcristics. It apparently consists of the 
dregs of an inland sea that is mostly dried up, andi*t, as it were, 
kept alive only by the Tarim river, which has its sources in the 
everlasting snows of the Faroir. Despite the proximity of saline 
tracts, the lake has fresh water. Near it is a great desert, of 
which the soil, though now arid and friable, owing to the gradual 
de>iccation, was once more or less productive, and wliere a 
population has probably become extinct or has disappeared by 
mij;ration. 

The Pamir then is a water-parting for two inland seas, one the 
Aral, beyond our plateau, the other Lob Nor within it — both 
saved from speedy desiccation only by the influx of rivers from 
the snow line. 

Again in contrast is the Kuku Nor, a ^hect of water 10,000 
feet above hea-Ievel, in the eastern section of the Kuen-lun 
unjuntain*!, near the source of the Hoang-ho. Its waters, pro- 
found ard saline, have a dark azure hue, which is compared by 
the natives to that of the exquLite silks in China. It is in the 
Tangut region, mentioned by Marco Polo in his Itinerary. In 
respect to the lakes in this region, and especially the morasses of 
T.>nidani, there are geological Speculations as to another Asiatic 
Mediterranean (besides tlut already mentioned), long since dried 
up, whereof there are a few w'idely -scattered remnants, among 
which the Kuku Nor is one. 

I.ablly, a word of pa'^sing notice may he devoted to two among 
the 'Hbetan lakes, that of Tengri, near Lbasaa, on the shore or 
w'hich stands a venerated Buddhist convent, and the Bul-tso, from 
which have been obtained quamitica of the best borax. 

In the fifth place, the north-eastern part of our plateau was 
during remote ages, beyond the licn of hi>tory, the home of hardy 
and aggies'- ive Tartars. These Tartar races, dn elling among the 
U]>lands in he Ice »>f the m luntain-', useti for many centurie-S to 
emerge and harry the fertile Chinese plains lying Ijetwecu the 
mountains and the Pacific Ocean, It was to ward off these in- 
cursions that the (ireat U’all was constructed, winding like a vast 
Kcri^nt of stone along the ridges of mountains for 2,000 miles 
fr.fm the Pacific const to the Siberian c'mfines. ITie cost and 
lab ur expanded ou thu amazing work attest the dread with 'which 
the Tartar highlanders had in pired the Chinese lowlanders. 
Some centuries after the building of the Wall, the most warlike 
among the Tartar tribes, in the council (»f theirnati nal ost^embly, 
acclaimed Temujin as their king, in the year 1206 a.d. He took 
a title which i translated by Europeans as Chinghiz Khan, a title 
which for two centuries or more was the beat known name in the 
whole wt.rld. At the head of his Tartar adherent', he first 
subdued the other kindred tri 1 >es of our plateau. Then he 
organised and disciplined the whole Tartar manhood into an 
army of horsemen. This is the most wonderful instance of 
military mobilisation known to history ancient or mt^ern. It» 
results too were equally appatUng. In medieval tiiuos the 
marches of the Ar^hs and the Saracens, in modem times 
the exj^hions of Napoleon, have dazzled Asia or Europe. 
The>e were hardly, however, equal to thedi-tant couquesta of 
Alexander the Great in ancient times. But even the wars of 
Alexander were perhaps surpassed by the rava^ of Chinghiz 
Khan and the Tartart; of our plateau, The countries of China, 
Indio, Afghanistau, Boetria, Persia, the Aral- Caspian ba^, 
Siberia, Asia Miztor^ Russia, u^e overrun vrithin a hundl;^ 
years % Chingm Khhn, hii Bealenonts, and his immediMe 
descendanto. That, through the hordes of our plateau thore 
WAS estabU^hed it dcmtikm stretching from Cape Comorin affiur, 
the equator, to the AircBo Oceitn, and from the Pacific riiorts to 
the har^s thh Ylibla in Polo^. The latest historian of |he 
MongaJb cohsideiu but the unexpected deoffi of flie 

Tomr sovenriglii, combinationaarkibu: in opn^ 
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Mqttftttce within this very plnteftu of oars> prevented the Tarti^ 
invasion from spreading even to Western Kurope* Though it 
ii ^ten held that these terrific events have been oveirnled by 
Frovideuee for the progress of mankind, still at the time they 
caused what Gibbon indy calls a shipwreck of nations. Not* 
with'^tanding this, the Tartar* won, in a certain sense, an 
unpacali^d succeso, which is attributed to the geographical 
cbmtipatatice* of our plateau^ 

The iafiuence of the precipiee«, the forests, the prairies, the 
wild sports, in forming the national character Is obvioU'* that 
it need not be specified. We readily underfetand how the 
sturdy mountainerr, the daring hunter, the practised archer be- 
comes the able soldier. In Mongolia, however, the local 
speciality was th»K, th.at the practically boundless extent of the 
posturaga and the nutritiems richnet^s of its quality, induced the 
))eople to maintain countless horses, cows, bufialoes, sheep, 

f oats, and camcl«, neglecting the tillage of the soil, never 
uilding houses, but liviog in tents made cf warm felt, accumu- 
lating a certain sort of rude wealth, still roving and roaming 
about at some seasons incessantly from one encampment or one 
gneting* ground to another, druKging with them their families 
and their effects by means of vhe pack animals attd the roomy 
waggons drawn by many oxen yoked abreast. Thus was a truly 
noijiadic existence practised on the largest j^cale ever known. 
Mongol armiea, better drilled, armed, accoutred, and equipped 
than any forces then known in the civil bed world, would 
emerge from our pJatrau into the inhabited plains around, and 
would ob^eive liou^es and towns fui the firs-t time. It is even 
alleged that some of them had never j^cen cultivated crop*! before. 

In this state of existence the teniptaiions to depr^ntion of 
all sorts were exce sive. and the danger from the climate, the 
savagery of nature, and the wild beasts as alway' imminent. 
ConHcqueiitly the Mongab were obUced to hold themselves to- 
gether by tlic cohesion of families, clans and tribes, 'Ihus by 
the fierce of circumstances a social ('Vganiralion was established 
which iroverl the foundation of a military discipline suitable to 
the genius of the people, almost iclC-acttug, and unfailing even 
in the remotert expedition^. The horse*--, too, up'-jn which the 
Mongol warriors mainly depended, naturally fell into the 
training j being always turned out to graze in herds, they 
habitually kept together, and the field noanceuvre fixed habits 
which had been already acquired. It used to be remarked that 
a line of Mongol cavalry was like a rope or a chain perfectly 
flexible but never parted. 

The Mongedian food included little of cereals or vegetables, 
but comisled mainly of cheese and meat. For slimulatmg drink 
there was the fermented mare's milk. I'he luime Mcf.umis’ or 
‘ prepared milk,* apparently much esteemed medically now'-a- 
days, ie a Mongolian word. Manifestly, men thus nurtured 
could live in the saddle day and night, carrying with them their 
sastenauce in the smallest compass, and scarcely halting to eat 
or drink. Thus the hardihood evinced on irotracted rnarcbeft, 
which w'ouM otherwbe be incredible, can be accounted for. 

It is probable that this diet while suslaining viv«'icity produced 
also a violence of disposition. Certainly, ruthlessness, cruelty, 
indifference to suffering charactcrbcrl the Mongols and marred 
the cfl:«t of their grand qualides. Massacres, holocauds, con- 
flagratioDS marked their warlike operations, Fveri fnmineaand 
epidemics have hardly done moi-e for depopulation than the 
Mongol conquests. A Mongolian chief would say that the 
keenest enjoymet in life w to stamp upon a beatew enemy, to 
aeijte his family, and despoil his encampment. 

It is not the purpose of this address to describe .the 
policy of the Mongols or the in^tirutions which they founded 
m conquered countries. A few salient points oolv have been 
indicate iu reference to the geography of our plateau. It 
Iiere, near what i ^ now known a.*$ the upper regions of the 
Ajnur> that the Onon, the Orkhon, and the KerukUt classic 
streams iO Mongol arory, take their source. Here is the 
alte of Kara Koron, the ompemFs head quarter encamp* 
nsent Here the Kurultai assemblies were hdd to deekk tm 
nationalities. Here were the campo^ the Urts and 
Urduir rude names at first unpronounceable in the civUi^ed 
wedd^ but soon to beeotne terribly familiar. Here were the 
hordes mustered under their banners, <ach standard having if* 
di^imUke eoletir, the supreme ensign being, however, the wk*s 
tall raki^ aloft Hither, alsoj (he corpse of Chinghia Khan 
was borae in a ounbrons cata&lque, draped thn^ugh the deep 
loam by^en yoked twenty abreast, while his henchmen ebanted 
* d^wjbieh ym a padiatic cMmu from the heart of a ndknt 


nation, and was full of poetic images drawn fromtha hlongoliiui 
surroundings. 

In the sixth place, though our b«a pwueMwd, awdalW 

possesses, some pattdtes of fine twtiva ion^ sueh aa those in iha 
upper Tarmi basin, near Yarkand and Kash^, and souia noa* 
Lhaasain Tibet, still it has oomperatively butlitUcof agricultivei 
of trade, or of industry. Nevertheless it ha» many natiual 
rcfource- of value and Inieresit, while its pmtepal reaource* Hava 
proved astonishing. Its breed of hors«, though by no meyitM 
the finest, has yet Inren quite the largest ever known. 'ITwaa 
horses have never displayed the beauty of the Arabian oi* tba 
size of the Tuikoiuau breed. They are middle sized, and do 
not attain the j'jwed of thoroui^hbreda* Bui in ninablencas amidill 
rugged ground, m endurance over Icngthtned distance>^, and in 
preserving their condition with t canty nourUhment, they aretur^ 
rivalled. Their numbers too may well exercise^ the imaginatka 
of modern breed er«. For m-'-ny years the Tartar cmperoiv 
maintained in the field al least 500,000 cavalry, for which the 
horses were drawm chiefly from our plateau. This enomwww 
cavalry force was engaged iu fighting over an area of nmity 
1 horn and miles in length and breadth, during which Operadaiw 
much desperate roistai^ce was eticouutered. It was occupied 
in steep ascents and dci^cenis, in traversing deserts, in crossing 
frozen lakes, in vwiumung rapid rivers. How vastly numeroira 
thenmib.! have been the casimJlies among tbeae hone-, and how 
immense the breeding studs. 'I he pasturage too wan so potent 
in nutritive qualities that ordinarily there was ri*k of animak 
fiuffcnng from repletion, nnd emaciated creaturoH rapidly gained 
flcjih and strength. 

In other respects too the fauna are nottw-orihy — the sheep and 
goats, with wool or down of the s-ofiest texture — the baffelo 
herds and the yaks inured to the shar]>et cold — the gazelles 
careering in thousands— the untamcaVdc camel of the deleft 
having a speed and agility unknown in other sp«cic.‘‘—“4he wild 
and the white wolves*— the waterfowl at times Uke clouds 
darkening the air. 

The flora too, ihcugh less abundant, has its ?peciaUtiea*»the 
pointed gra‘BC8 ^barp enough to pierce leather, the giganlie 
rhubaib, the magnificent holly, the branching jumper. 

The mineral resources of the Kuen-lun are ceriainly ettof- 
mous,; nobody yet knows how great they may prove. Indeed 
our plateau ih remaikable for the antimony, the sulphur, the 
saltpetre, the borax, tie gold- washings, the lurquobe, and the 
cla^ ic jade.sione. 

Jn the s.evedih place, the field offered by our jdateaa for 
scientific research will be apparent from even a cursory consider- 
ation of the stage to which onr knowledge has reached. Frooi 
the second oi the t\vt> diagianw, which shows in deep pinkthtwt 
portions of Asia that have been professionally surveyixl, in light 
pmk tho'C that have been nmghiy surveyed, in lighter j ink thSoe 
that have been explored only, and in white those that arc unex- 
plored— it will be KCii that almost the whole of our pUdvati ta 
umurveyed, ami that while much of it has been explored more 
orJesH, .some portions yet a a ait exploration. For ^ome time* 
however, it has been the sphere chosen by many among the most 
skilful, cj during, and intrepid travellers of Europe. I'He journefa 
of the Russian Prejevaisky in the Tarim basin and Mongol^ of 
I Potanin and Rafailoflf in the same region, of Malussovshi pear 
Kobdo, of the French mi.<^siouarie8 Gabet and Hoc in Mongol^ 
Hesgodiua in Tihet| of the Germnn ScHiagiolsmIjt 
m Turkestan, of the Englishmen Forsyth, Trotter, Johnson, 

Hay w aid in the I’arim basin, of Wood in the Peymlr, of Ney Elkw 
m Mongolia, of 1 lelmar Morgan in Kulja, of Bogle and Mnimbig 
m Tibet, while teaching us very much, have yet left our 
dazzled with a tense of what remains to be lenrnt. Even the 
trigonometrical determination of the Himalayan sjammlte 
English Surveyors General, namely, Everest, Waugk, Mid 
Walker, the wwrehes of Basevi, Stolick^a. Godwin-AtisM, 
Ihoinson, Biddiilph, la the fame quarter, and the S&beellti 
surveys by the Kni^sians aowng the Altai and 'Tiao 
mouttfanw, have brought us only tt> the verge of h*l£^dheov«md 
or undiscovered cnuntnep. The greatest uneapkrred 
all Asia, namely the Kuen-lun range, lies in the Veiy heeiiE vef 
wr p ateau. It is remarkable too rtist if the prittcipml 
phical Fotdems awaiting Bolwton in Asia be speelfidd, 

nirir* M^khotig, the relation of the Snu^ 
B»mnaputra, the connecung links httt^ the iM 

mountain chains, ihey^U beibund to 
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poi^ imlf ktt eyir ^tma bpcn pnwinMvd feo- 
^ IwioH! imrveys, nAmelyr in some ixsrts of the AHni »fKl ist the 
ihe IMtn Shen : ind these ftorveys «re Kmiftn. 
thtflhriBhtiotit, the stmu, oie upheavals, toe 4eoudatUm^ 
aetlon, uwaHliw sdtatific eimmHtation, ere kidescri* 
^ 4 Mhly smt. A ucMoii ef soiue of ^e ijuettkifis invhh^ inquiry 
me geoittUt uad paleeoutologist may he 'gathered mm 
niditt M hm uready waia under previous h^iagt rn respect to 
the genenut de iccftthm End the raWdenee or evaporation of the 
priiiaml waters. 

To the naturalist few regions present more surprising oppor- 
tunities for the observation of the doming, the resting, thedefmrt- 
injf of migratory birds. 

To meteorolo^sts many of the natural phenomena must prove 
highly interest iog — the causation of the wondrous dryness, the 
effects produced on animtl comfort by the rarefaction of the air, 
the mummified bodies dried without undergoing putrefaction, 
the clouds of salt particles artven along by furious gusts and 
' iiUing the atmosphere, the fires in the parched vegetation of the 
desert, the spontaneous^ ignition of coal-beds, the caves emitting 
sulphurous gases, the rocky girdle of syenite bounding the Gobi 
deaert, the gradual contraction of the glaciers, the ordinarily 
rainless xones samelimes invaded by rain-storms with a downpour 
like that of the tropics. 

Tn the eighth place, our plateau is now under one imperial 
jurisdiction, and offers many problems for social inquirers. It 
bel mgs entirely to the Chinese empire with the exception of one 
small tract where the Russian authorities have crassed the 
mountain border. The geographical features for the mo«it part 
favour luitional defence and territorial 'cous-obdation. The old 
Chinese Wall is still suitable to the political geography of to-day. 
In the XuiigarUn strait, however, in the 111 valley near Kuija, 
j>crhap'^, aUo, in the line of the Rlack Irtish, near Zaisan, tlic 
Chine-e empire, in its contact with Russia, has weak jmints 
strategically, or chinks in its armour, I'hougb the plateau was 
originally under the Chinese suzerainty, it became, under the 
Mongolian emperor Chinghiz Khan and his successors, the mis- 
tresa of China, as iudeed of all Asia and of Eastern Europe, As 
the Mongol power, however, shrunk and withered, the Chinese 
'ireasj^rted themselves. At length under a dynasty, from 
- Idanchurio, outddc the mountain border, the Chinese l>ecamc 
lords over our plateau. The Znngarlan tribe of hjleaths 
rose, and after severe military operations were iuf>pressed. The 
' ftiahammadan inhabitants or the 1 aritu basin rebelled against 
thd Chinese government, and for a while maintained an inde- 
pendent principality for Islam. It was during this time that the 
Turkish soverci^ sent an envoy to Yarkand to conclude a com* 
ntettlal treaty, in 1873, Subsequently the OhincKe broke down 
rislhg independence, and the whole rc^on of the Tarim 
vecetves its orders from the emperor at Pekin. 

The decline and fall of the Mongol empire, the disruption of that 
wide-spread dominioni like the breaking up of the ice on its own 
frozen rivers, are historical themes beyond the sCQi>e of thisaddress. 
But the changes which have gradually come over the national cha- 
racter of the MongoUauB are cognate to tlie studies of geographers. 
As already seen, the annals of the Mongols reveal one of the 
many examples of the theory of causation, explaining how geogra- 
phical Burroundlng# mould or affect the human character. There 
remain the mountains, the sea of undulating uplands, which arc 
'atm among the few important regions not essentially inodiEed by 
';}l|«imati action. The pme forests, though hardly Intact, have not 
‘iMen extensively cleared. There is the dread desert —where to 
'Bie eats of aupwstltlouS ^Mongols the rolls of the mustering drams 
*and the ohouts of victorious battle are audible'— and which has 
anghifed in sandy waves additional tracts once pr>iductive. Ihe 
I^wwtoml resources, the nomadic diet and exercises, the tribal 
organisation, are in kind the same as of yore, though j>ertiaps 
hkomed In extent or degree. The short-lived Wt may perhaps 
he gaining strength as the ages advance } hut the winters muH he 
haai^ty as long and hard as e^. Thus ihe aame physical and 
^ coritmidns caused the Mougblto ^ttation to 

" heccanC one of the laightlest engines ever ^directed by man arc 
Idll aunottndirtg the politically degenerate Mongols of to-day* 

, %|ho ate best ffpremaied by riie tribe qf lChalkas. Odee audaci* 

, m4f amWtIotis, the Mongols are now kli^gglah juid natryw- 
'hpoed t oneo fisstaastely fond of an bdependence as free as 
air« th^ arenmy sahmi^hKS to ihe donMoloa of 
m iiiferior r: a 

diwtpHns wwgbt^ld^ 

f wsWiiters, they are now split up 4wio labttetti IflEe a 


faggot of sticks that baa been unboaind. nisn Ttlirt, fheiMh 
the feeblest of ^pedestrians, grips with hls' bdwed^^gs aadlle 
of the most lasttve horse as with a vtcci is ah that ramams of^tfae 
historic Mongol. It is for the social inquirer to detemrine what 
have been the crrcimiHUtnces couiiteractiQg the chmtte and local 
causes which made this nation potential In monldrng i^leval 
history. 

Here too may be observed the tendencies of Pemnbtra, 
Buddhism, and Muhatnmadism respeedvely. Of all regionR our 
plateau offers the best means of studying Buddhism, ^icb still 
counts mere adherents than any other faith. Though the mid- 
Ganges Valley was the birthpiace of this wHespread religkm, 
and was for ages regarded by pious Buddhists as their holy land 
— yet during recent cemurle ^ the active centre of the ^tth has 
been in Tibet. Of the four incarnations of Buddha now held to 
exist, three are within onr plateau, namely, two in 'I'ibet 
near Lhassa and at Teshu Lumbo, and one in Mongolia at Urga, 
near the spot where mounds attest the burial of heap of sUin 
after one of Chinghiz Khan’s earliest Iwttle^. In Tibet may l>e 
seen to the best advantage tho^e religious ceremonies, the sight 
of which has always attracted the observation of Roman Catholic 
mission aries. 

In conclusion, this brief summary of our geographical know- 
ledge regarding the pateau of mid- Asia is pro ddonal only. For 
it avow^ly deals with regions mostly nnsurveyed and seldom 
even explored completely. Further exploration or discovery 
therefore may reverse some of our apedne conclusions, or may 
modify the current of our topomphica! ideas. It is probable 
indeed that there wdll l)e such changes, inasTnu(^ as ahuost every 
investigation within this vast area has revealed something un- 
imagined before, or has caused disbelief of something previously 
believed. This address, then, is limited to a thumi of things 
imperfectly known, with a view of bringing into strong relief two 
matters which are unquestionable, namely, the importance of 
our plateau and the grand field it offers for research. If the 
public consideration of these mattera shall induce inquirers to 
direct their enterpriHe towards this grand region, we may hope 
that by degrees the errors in our facn may be removed, the mis- 
direction of our conclurions remedied, the vagueness of our 
notions made definite. At present the physical obstacles in the 
path of such enquiries are so grave as to [yt almost deterring. 
But they do not finally deter those who after forethought decide 
to brave peril, distress, sickness, suffering, in order to enlarge 
the honuds of knowledge. P^ach Inquirer, however* has the 
connotation of refiecting that he makes the rough ways smoother 
for those who »hall come after him. Every journey that is 
accomplished must facilitate successive discovery in the same 
line of cottotry. Probably as fast as mie line is made good 
geographically fresh lines may present themselves, and new 
vistas will be cmened to the astonished gaze of geographers. At 
length, with all the condaucy and ccnirap which arduous travel 
never fails to inspire, the inquirers of the future will doubtlesn 
explore this plateau till it becomes as well known as the Alpine 
regions of Europe. 


SECTION G 

UCCIIA.NICAI. SCiBNCE 

OrENiNO Annaitss by John Fowxkr, C.E., F.G.S 
President of the Section 

Of all the Important Bcclions of the Britkli Asaociation the 
one over which I have now the bonour of prasiding is, you will 
all, I think, adroit, at once the most praotteal and the most 
characteriatio of the In future times the present age will 
be remembered chiefly for the vast fitridea yMch Bave been 
made in the advaaoetfient of Mechanical Science. Other days 
have pnroduoed as great ma^roaridans, ehamiMs, .physicist'^', 
warriors, and yroets, but no other age has ^aade each demands 
upon the profesiont df mechanical science, or has given birth to 
so mmiy men of emlaeiiae in that department of knowledge. 
Though a member D^theprofeaston myself; I may venture before 
my present audidAce to elmm that the civil engin^ris estentNly 
a product iwd a *ty|» ^of the latest development of the penmnt 
century. Trift««'fhas 'ia^^ defined the profession of a 
rivUeuglm»eraa ^*belx^«he>a^ of direeting the great, sotteces of 
power m miturt' for the mt and ecn^eeaioaoe the 

means af iwriducrimthirt 

iaterxud teadei appliad in tlm ocrosicraotiott d awa, 



442 


. NATURE 




brkige^r Aqueducts, canAls, river navigation and 'dockfi, for in- 
ternal Intctccnirae and exchange, and in the construction of ports, 
harbours, moles, breakwaters, and lighthouses, and in the art of 
navigation by artificial power for the purposes of commerce, and 
in the construction and adaptation of machirvery, and in the 
drainage of cities and towns,” This definition, written more 
titon half a century ago, is wide enough to include all branches 
of engineering of the present day, altnough amongst those spe* 
C'ficaUy nr-entioned the departments presided over by the railway 
ef^ineer, the locomotive superintendent, and the electrician will 
be looked for in vain. As Telford was beyond all question the 
most widely experienced and far-seeing engineer of his time, 
this little omission well illustrates and justifies my statement that 
the. typical civil engineer of the day is a late product of the 
present century ; for even 'I'd ford never foresaw the vast changes 
which railways, steam, and electricity would evolve in the course 
of a few years. 

Wy prcdecesfors in this choir have on stveral occasions ‘tated 
their conviction that it was better for the author of an addrcfs lo 
confine his attention to the j articular department of engineering 
in which he had special knowledge, than lo wander over the 
whole field of mechanicfll ‘cieiice. A well-informed man has 
been defined to be a man who knows a little vihciMX nnyihinp 
and all about sovieihiny. Tf yon give me credit of being a well- 
informed engineer, J w 1/1 encle.nvoiir to ju&iify }\ iir gcod opinion ( 
by thowing, whib t presiding at these meetings, that 1 know a | 
little about steam-navigntion, and machinery generally ; a little 
ahtut iron and steel, and other niaiiuracluies, and I timt a gtod ! 
deal about the construction of railways, canals, decks, herlours, 
and other works of that ebss. | 

There have undoubtedly been pullishcd during the lari fifty ' 
years many works of mark and merit, but the work which above 
all others would, T think, have astonished and |>erplcxcd cur , 
ance.riors, is the little one known to all the civilised w'orld as 
“Bradshaw.” *1 his indispensable handbook of the nineteenth 
century testifies that the face of the country is dotted over * 
Uterally with thciibands of railway stations ; ihai between many 
of these stations trains run at Iw^o-minuic intervals, whilst the 
distance between others is traversed at a mean tpe^ of nearly 
6o miles an hour. The public are ofien justly indignant at the 
want of punctuality on some railway.s, but they should blame 
the management, and not the engineers, for the daily conduct 
of the heavy traffic between ICngland and Scotland show’s, that 
notwithstanding the constantly varying condition of wind and 
weather in this climate, a run of four hundred miles can, on a 
properly laid out railway, and with suitably designed rolling- 
stock, be acctmj)lished with certainty to the minute, if the 
management is not at fault. On the Great Northern Railway, 
for instance, of which I am consulting engineer, the 4CX3 miles 
between London and Kdinburgh is traversed in nine hour?, or 
deducting the half-hour allowed at York for dining, at the mean 
rate of no less than 47 miles \ cr hour including stoppages, A 
few months ago the Luke of Kdinl urgh was taken on the same 
line ol railway from Leeds to I.( ndon, a diitancc of 1863 miles, 
in exactly three hour?, or at a mean rate, including a stop at 
Grantham, of over 62 n iles an h< ur. 1 know of no railway 
in the world where this lerfoi mar cc has been eclipsed, and 
it will be perhaps both instructive and amuring to ccntrasi with 
it the performance of the engines at the opening ceremony of ihc 
Liverpool and Manchester Railw^ay, on September 15, 1830. 
A newspaper correspondent of the time, after describing many 
eventful incidents of his journey, proceeds os follows : “ The 
twenty-four vehicles left behind were now formed into one c<n- 
tii.ucus line, with the three remaining engines at their head, and 
at twenty minutes past five o’clock we set out on our return to 
Liverpool. The engines not having the power, however, to 
drag along the double load that had devolved upon them at a 
faster rate than from five to ten miles an hour (once or twice 
only, and that but for a few minute.s, did it reach the rate of 
twelve miles an hour), it was pari eight o'clock before we reached 
Porkside. Proceeding onwards, we were met on the Kenyon 
Kmbanktnent by two of the missing engines, which were im- 
mediately attodied to the three which had drawn us from Mta- 
cheater. We went still slower than before, (topping coptinually 
to take id water (query to take breath), and creeping along at a 
cttairs pace till we reached Sutton inclined pbne, to get up 
which the greater pert of the company were under the necessity 
of ftlightittg end snaking use of their own legs^ On reding 
the top of the pUne we once more took our seats, and at ten 
o'clodc we found ourselves again at the compen/s station in 


Crown Street, having acoomplished the dtstapoe 0(^33 toiltt ^ 
four hours and forty minutes, ’ 

The incident of the passengers de tending from a tmin heuded 
by five engines to walk up an insignificant incline is, 1 thih)t 
worthy of being recalled to the remembiance of the travelling 
public who are accustomed lo see without astonishment a 
engine rushing along with a train of a doren heavy carrlMes at 
os high a speed a? if it were running alone. "We must do our 
immediate forefathers, however, the justice to remeuiher ihut 
even they cfTecIcd some considerable improvements in the speed 
.of locomotion. For example, in 1763 the Only public ooit^ 
veyance for passergers between l>ondon and Edinbui^h was U 
single coach, which completed its journey in fourteen days# or 
at the average rate of li mile per hour. Strange as St may 
appear, there are lU the present time many large fertile dist^lds. 
iu Hungary where, owing lo the abstnee of both road and<:t^?ltii0r 
communication?, a higher rale of speed cannot be attained Ih a 
journey of t even day \ duration. 

An tsseniial condition of the attainment of high speed on th« 
railway, is that the ^topping places 1 e few and far between. The 
Great Northern express previously referred to makes Its first 
halt at Grantham, k distance cf 105 miles from Ixndon, and 
consequently I lit little jxiw'er and lime ore kst in accelerating 
and letarding the speed of the train. In the instance of the 
Mefropolifan Railway, on the other hand, the stations average 
hut Lalf a mile apart, and although the engines are ns powerful 
as those on the Great Non hern Railway, whilst the (rains are for 
lighter, the average speed attaipahlc is only some twelve miles an 
hour. No Focner has a (rain acquired a rcasonahle speed than 
the brakes have to be sharply applied to pull it up again. As a 
result of experirrunt and calculation, I have found that 60 per 
cent, ot the whole p<.wcr exerted liy the engine is absorl td by 
the brakes. In other w ords, with the consumption of 30 n>if. of 
coal i>er train mile, no less than 18 lbs. arc expended in grinding 
away the brake blocks, and only the remaining 12 lbs. in doing 
the u-eful work of overcoming frictional and atmospheric 
resistances. 

Comparatively high speed and economy of w’orking might be 
attainca on a railway with stations at half-mile intervals if it 
were joshible to arrange the gradients so that each ?tatio|i 
riiculd be on the summit of a hill. An ideal railw'w would 
have gradients of about i in 20 falling cecli way from the 
stations with a piece of horizontal connecting them. With such 
gradients gravity alone would give an accelerating velocity to 
the departing train at the rate cf one mile per hour for every 
second ; that is to say, in half a minute the train would have 
acquired a velocity of 30 miles an hour, whilst the speed of the 
approaching train would be correspondingly retarded without 
the grinding away of brake bkek?. Could such an undulating 
railway be carried out, the consumption of fuel would probably 
rot exceed one half of that on a dead level railway, whikt the 
mean sj eed would be onc-half greater. Although the required 
conditions are seldom attainable in practice, the broad principles 
should be kept in view by every ergineer when laying out a raij- 
way with numerous stopping places. 

Nearly thirty years ago, when projecting the pretent system of 
underground railways in the metropolis, I forctaw the inconvenb 
ences which would necessarily result from the use of an ordinaiy 
locomotive, emitting gases in an imperfectly ventilated tunnel, 
and proposed to guard againri them by using a special form ^ 
locomotive. When befoie the Parliamentary Committee in 1854, 

I stated that I should dispen.se with firing altogether, and obtain 
the supply of steam necesf-ary for the performance of the 
trip between Paddington and the City from a plain cylindrienl 
ended boiler, which w as to be charged at each end of the Um sflth 
water and steam at a high pressure. In an ex] erlrtehtiil boiler 
constructed for me, the lo?s of pretsfure from radiation pwedi' ; 
to be only 30 lb.?. \ er square inch in five hours, so that pm«tL ! 
cully all the powder stored up would be available for useful wol'l, 

I also found by experiment that an ordinary locomotive with the ^ 
fire Y dropped” would run the whole length of my taiMtr ' 
a train of the required weight. Owing to a variety of ofaefat* 
stances, however, this hot-water focomotive was not iii[tfCi 4 tt 0 ed 
on the Metropolitan railway, though it baa since beeb 
fully used on tramways at New Orleans, Paris, and ' 

1 am sorry to have to admit that the pHrogtrees of xtiehblniMd ' 
science, so far as It afieds locomotives for nndemoimdfeil^^^ 
has ^en. absolutely nti during the past thirty yearn* ’ 

motive at present employed is an thdiilAijkiwmdtive# 
the ordinary way, except that In the ttennel the slnmit 
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ftnd combustion is Mtd by the nntursl dnmght of the 
ttjone^ instead of beinfr urged by a forced biatt ta on 
imu pMioos of the line. Whethe a Uot-water, a compreaacd 
mr, or a comiir&saed gas loeomotive could be contrived to meet 
^igeucies of mttromUtan traffic, is a quci^tioti wbichp 1 
ifeto, wght ht usefully mscaued at the present or some future 
me^ne or the AaadcUtion. 

A rinetence to the underground miiwtty naturally suggests the 
Srtder question of tunnels in general. The construction of 
tuatkels was not one of the novelties presenting ^t^elf to railu'ay 
^gineers, for many nules of tunnel b^id been driven by canal 
edgineers before a single mile of passenger railway had been 
btpTlt in this or any other country. To foreign engineern Wongs 
the honour of having boldly conceived and ably acoimpHshed 
'tannel works of a magnitude which would have appalled a canal 
^^iimneer. I need only refer to the Mont Cenis Tunnel, over 7 ^ 
ipues in length, commenced in 1857 ar.d hnisbed in 1870 ; the 
Si. Gothard Tunnel, pjt miles in length, commenced in 1872 
and finished in 1882 ; and the floosac Tunnel, 4!! miles in 
length, commenced in 1854 and finbhed in 1875. In all cases 
rock of the hardest character had to be picrce^l, and it is need* 
less to remark that without the aid of the machinist in devising 
and manufacturing compreased air machinery and rock -boring 
plant the railway engineer could not have accomplished bis 
task. Intermediate sWts are not attainable in tunnels driven 
through great mountain ranges-, so all the work has to be done 
at two faces. In the case 01 the Mont Cents Tunnel the mean 
riite of progress was 257 feet and the maxi in urn 400 feet per 
month. In the St. Gothard Tunnel the mean rate was 429 
feet and the maximum 810 feet. In the Hoo-^c Tunnel the 
average rate was 150 feet per month. 

Tunnels under broad navigable river'; and eviuaries have been 
a subject of discinsion by engine rs for at lea t a century, but 
the only one at present completed is the unfortunate and costly 
Thames Tunnel. Two important w'orks of the cla^s are, however, 
now well in hand, the Severn Tunnel at Porlskcwet, and the 
Mersey Tunnel at IJverpool. Having reference to this fact, it 
will be interesting to quote the following j massage from a letter 
wldressed to the press by a Mr. Tliomas Deakm on March 6, 
that is to nay, more than forty -seven years ago. Mr, r>eakin 
writes ! ‘ Tlie Great Western Raifroad from London to Bristol 
will be accomplished no doubt, and why not continue it under 
the Severn mouth, near Chepstow, Monmouthshire, through 
Glamorganshire, and to Milford Haven in Pembrokeshire? It 
would then traverse the coabjfield of South Wales throughout its 
whole extent — a tract of country possessing abo inexhaustible 
stores of Iron-stone, A tunnel was once so proposed to be formed 
under the Mersey at Liverpool, and bad it not been for the failure 
of the Thames Tunnel would most probably have been carried 
into effect.'* It is not a little singular that the two tunnels thus 
foreijkhadow^ed by Mr. Dakin should both be in hand at the present 
moment. 

, X^pdoubtedly the numerous accidents which occurred during 
^ construction of the Thames Tunnel, together with its enormous 
dact of about i,5ocV. pw lineal yard, and the eighteen yearn 
, occupied in its construction, destroyed the chsnce of any other 
projected subaqueous tunnel for many subsequent years. One 
lesson enforced by the Thames Tunnel was the necessity of 
leaving a reasonable thickness of ground between the water and 
the tunnel. In the Severn Tunnel the minimum thickness is 40 
feet and in the Mersey Tunnel 22 feet. The width of river at 
the point of crossing cjf the former innnel is 2| miles, and the 
smiOinum depth of rails below high water, 163 feet. In the case 
of the Mersey Tunnel the width U nearly three-quarters of a mile, 
end the depth 144 fe^ The Thames Tunnel, ax almost every- 
one Vnew^, waawrried on hjt means of a special contrivance 
termed by Brunei a shield. ” No special appliances have been 
jwdd]^ed ih either of the Severn or the Mer^y Tunnele, Both are 
in the ordinary way, but of course enormous pumping 
^Wer is required and has been provided. 

When no special apphanom are used in the oon>^uction of a 
id^queous turnip it will be clear to hU that an unknown risk is 
eafennsdered/ All way go well, and the ansthi^ will then justly 
rceaWe con^tuhitoiis riom m for his tmklneis um sue- 
^ nees^’ But, on thh other hand, something tnay go wnong, even 
^ ^ last motoenf, sh4 I f w the engineer ^eu wbhld be abused 

the untia^ing pnblie fot Ws tea^rityand 
' '^Msjuha HBl^i^a^over 

w 0 ^ the of the hwtve but IB-sSr^ 


General Colley, who at least fell with the victims of his 
rashness. 

In many cases of tunnels under estuaries, special appliances 
could l>e used which w'ould obviate all risk and make the suc- 
cessful completion of the work a mathematical certainty. A 
tunnel under the Humber, about i) mile in length, projected by 
myself in 1S73, the Bill for which was subsequently passed by 
the Commons and thrown out by the Lords, was a case in point. 
The bed of the Humber is of very fine >ilt, and 1 propo^ to 
build the tunnel in lengths of 160 feet, under the protection of 
rectangular iron caissons Ifio feet long by 42 wide, sunk by the 
pneumatic process. As the pressure of the air in the caissons 
would always be slightly in excess of that due to the head of 
water in the river, no interruption from influx of water could 
ever occur, and the operation of building the tunnel in lergths 
inside this huge diving-bell would he as certain and free from 
risk as the every-day work of sinking a bridge-pier by the 
pneamaric process. 

A tunnel over a mile in length, now in progress under the 
Hudson River at New York, is being driven through a silty 
stratum by the aid of compressed air, and with a certain amount 
of success, as only some twenty men have been drowned up to 
the present time. The principle upon which the compressed air 
is user! is, however, a false one, since it merely forced into the 
tunnel vrith a view to uphold the ground by its pressure, like ‘O 
much timbering, and not to keep out the water on the principle 
of a diving-bell. It is clear, therefore, tliat the completion of 
the Hudson River Tunnel, If the present system be persevered in, 
iM purely a matter of conjecture, and all w^e can do is to hope for 
the best, llie same remark spplief*, of course, to the Severn 
Tunnel and the Mersey Tunnel, although in those cases the 
character of the ground is t^uch that the contingencies are small 
in comparison with those encountered in the construction of the 
Thames Tunnel and the Hudson River Tunnel. Nevertheless, 
as 1 have already observed, unless special appliances of the 
nature of the pneumatic process be u.sed, a subaqueous tunnel, 
whether it be the Channel Tunnel itself or one but a few yards 
in length, must necessarily present an unknown ri^k. The pro- 
totype of all these tunnels is the one commenced at Uotherhithe 
in 1509, which was successfully driven a distance of 900 feet 
under the Thames, and failed when within a little more than 100 
feet of the opposite shore. A tunnel about mile in length 
was commenced about ten years under the Detroit River in 
America, but was abandoned in a similar manner. So far 
good fortune has attend* d Imth the Severn and Mer^ 
Tunnels, and there is, I am glid to say, every chance of its 
continuing. 

That the series of mishaps with the Thames Tunnel, and the 
consequent postponement of all other projects for subaqueous 
tunnels, were due to errors in design and want of foresight on 
the pai;t of the engineer, is jjatent to everyone now, and was 
foreseen by at least one acute contemporary of Brunei himself. 
Only a few months ago, w’hen tuniing over the leaves of an old 
periodical, I became aware of a fact that a scheme, identical in 
all its main features with my Humber Tunnel project, hod been 
suggested for adoption in the ca^e of the 'I'hamcs Tunnel, in lieu 
of the plan proposed by Brunei. Writing in December, 1823, 
or fifty-nine years ago, the author of the project, a w'orking 
smith of the name of Johnson, says ; "I propose to coustrucr 
the Thames Tunnel without coffov^dams by making it in parts 28 
feet in length, each port having the ends temijorarily stopped up, 
and being constructed on the Same principle as th • diving-bell. 
The men dig from the inside round the edge as if sinking a well, 
and throw the earth towards a dredger, the buckets of which 
work some feet below the bottom of the excavation. Each length 
will be susimnded between two vessels, and be conveyed to the 
place where it is let down,” A description of the mode of con* 
necting the several lengths is given, and I may add that the 
tunnel blocks had a slopii^ face to tend to bring the faces of the 
joints tog;^ber, a plan since adopted with the huge concrete 
blocks at Kunwetee and other harhkours. There is not a flaw In 
the design from beginning to end, os modern experience in the 
sinking of numerous bridge-piers on precisely the same plan boa 
amply tlemonstrated. It is beyond all doubt that if the design 
of ihtB working smith hod been adopted in lieu of that tendem 
by Brunei, the Thames Thnftel would have been comjdeted M a 
couple of yeatx, Instead of eighteen years, and at a cost of about 
30of. peryardimteodof t,50o/. 

If another tunnel kie cba^tructed under .the Thames, whidi U 
for ffoto imptpbalrie; as the tequlrewents of below-brioge trofhe 
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Reoci^Mtate some svch iiMmns of coximiUnicatiQTi, 1 veniare to pre- 
dict it wilt be built in accordance with the plan i>aggested hfty- 
^e yearft ago by the workli^ smltb« and not on that of Bruners 
Thames Tunned or of any oi w tunnel yet carried out. 

At the beginning of the present century a committee wes 
appointed to considi^ the ** practicability of making a land conir 
munh^tion by tunnel under the River Forth, at or near (^ecns* 
fctry.^* In a report dated November 14, 1805, it was 
recommended that a double tutmel should be constnicted at an 
estimated cost of 1^4,0004, or at the rate of 504 per yard, 
exclaMve of shafts and pumping. The surveyors reporting, 
grounded their belief in its practicability upon the fact that at 
Barrowstowneas, coal-workinga had been earned under the same 
Firth for a mile, and at 'Whitehaven coal was w orked for the 
same distance under the Iri^h Sea, in Imth places less water being 
met w'ith under the sea than under the land. The re^wt con- 
oiudes in the following words : “That a more rnsy and unin- 
terrupted communication betwixt every part ot a country 
increases the intercom jc of commerce, arts, and agriculhire, all 
must know. Ferries are still and often a formidable bar in the 
road. Of these in this country, the one under review at Queens- 
ferry is j>erhaps the most conspicimus. It is, in fact, the 
connecting point betwixt the north and south of Scotland, and 
imleed of the realm, and in this point of view the improvement 
of it must be corisiderctl a national object-" These words are j 
as true and ns applicable to the case in 1882 ns they were in 
1805. A ferry still is the only means of communication across 
the Forth of (Juetnsftrry, though the traffic has increased a 
hundredfold. I’arliment, by the passing of the Forth Bridge 
Act during ihe present session, has given a practical recognition 
of the truih of the htatement in the .above-quoted report, that 
the improvement of the Forth passage is a “national object." 

Aft you will receive a paper on the Forth Bridge from my 
partne*, Mr. Baker, 1 will not trouble you with details of the 
proposed f^tructurcat the present moment. I may stare, however, 
thai after a cn refill corisidt ration of the difficult problem, in con- 
cert with my able colleagues, Mr. T. E. Harrison, the chief 
engineer of the North-Eastern Railway, and Mr. W.H. Barlow, 
chief engineer of the Midland Railway, we unanimously advised 
the director.s of the Forth Bridge CoiRj>any to abandon the pro- 
ject for a sufipension bridge^ and to construct a .steel gii der bridge 
of the unprecedeiUetl span of 1,700 feet, I'he total length of 
the structure is 1 i mile, and it includes two spans, as aforesaid, 
of 1,700 feet, and two of 675 feet, over the navigable channels 
on each i-ide of inebgarvie. Ihe execution of tlie work has been 
intrusted to me, and my intention is that the Forth Bridge shall 
he not only the biggest, but the strongest and stiffest bridge yet 
constructed. 

Although great navigable rivers offer the most serious uupedi- 
nients to lines of communication lying at right angles to the 
direciion of the .stream, and necessitate such formidable under- 
takings as the Forth Bridge, with a clear headway of 150 feet 
above high water, and the Severn Tunnel at a depth of 163 feet 
below the same datum, still it must be remembered that such 
rivers w^ere the earliest, and are yet the cheapest, highways for 
inland comniunicatton. Antwerp, the third port in the world, 
ranking only after London and Liverpool, owes iu commercial 
importance undoubtedly to the Scheldt, which affords admirable 
vvater-enrria^ for a distance of 60 miles from the sea coast in- 
land. London, similarly, is an inland port situated about 50 
mile^ up the Thames ; hence one-half of the distance between 
Aiitwerp and London is mode up of fine rivers capable of being 
navigaM by the largest ocean-going steamers. The practical i 
result of the existedee of this epiendkl line of natural commimi- 
cation is, that iron girders and rails can be conveyed from the 
heart of Belgrum to the metropolis at a far lower price pear ton 
than from any iroHworks in this country, Unfoctunately, the 
southern coast of England and the opposite const of France aw 
indented by no such nvers as the Thames and theScheldt» or we 
should never have beard of the horrors of the “ middle passage ” 
iir ckleabcU " boat«, or of the Channel Tunnel. 

To walifte, however, the important part which rivers play in 
farilkatfog inland communication, it is neoestary to glance at the 
other side of the Atkntie. In Canada, for ipstance, we heve 
the graat inland povT' of Montreal, where ttansatlairtic* steamra 
anoher some from the coast. The very teem ** abream 

of traffic ” suggeels a rivmv and the 8t. Laarrence.weli iihutiale, 
iu Into some small forest tributary of the Ottawa / tlra lamlmw 
uietv slide a thaher^ tsid nta^ months that 
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upon it for the accommodation of the care-takers. 
suing its. slow but ever continuing progress downdhe St; Z4awmibe 
to Quebec, where U will be shipped to this country- 
In Egypt ftir countless ages the i-lup of the dcsofrt " add the 
boats of toe Nile constUuM the only means of commoiiieatwm 
Wheeled carriages were practically unknown, although aa 'klikg 
ago as 1832, Mehcmet Ail bewildered the pilgrima by s^vcUag 
otf for Mecca across the desert in a Lcng-A^e barouche^ But 
the Nile holds an exceptional position amongst the rivers of the 
world, for not only was it until quite recently practically the aple 
means of inland communication for the country throujiia whtrii it 
* flows, but it was and still is, literally the life of Egypt, since 
without Nile water there would not l>e a green spot In the whede 
of that now fertile land. Having filled the office of consulting 
engineer to the Egyptian Government for seveo years, 1 hhve 
had occasion to give particular attention to the Nile, and I tSfy 
state that in an average year that river conveys no le^s iha^ 
100, oco million tons of water, and 65 million tons * f silica* 
alumina, lime, and other fci'tiUbing soils down to the Mciliter- 
ranean. The Nile begins to rUc about the middle of June, at 
which time the discharge averages about 350 tons of uater per 
.second, ami attains m September a height of from 19 feet to 
28 feet, and a disdiargc of from 7,coo to ro.ooo tons per 
second. 

Napoleon the Great jaid that every drop of Nile water should 
be thrown on the land, and he was right so far as Luw Nile 
discharge is concerned. The cultivated land in the provinces of 
Lower Egypt have an area of 3 million acres, and to irrigate 
this effiectually at le.ast 30 niiJlioiis of tons of w'ater per day 
would be required, an amount somewhat exceeding the whole of 
the Low Nile discharge. At present the irrigation ennaUace 
totally inadequate to convey this quantity, and imperfect irri^- 
tion and consequent loss of crops is the result. In many in- 
stances a couple of men labour for a hundred days in wateriog 
by shadoof a single acre of ground, all which amount of lalmur 
might be dii)i>ensed with if the barrage of the Nile were com^ 
pletr^ and a few other works carried out, the whole of w^h 
would be ]>aid for haudsomely by a water rale of two .shiUimi 
an acre. You will gather, therefore, that 1 do not think tCie 
resources of Egypt have been fully developed^ magmfreeui.ie 
they eveu now are, having reference to the sac of thw couutry. 

It is hardly necessary to say that a net-work of cauaLs Uul otti 
with a view to irrigating the land4i of lower E|prpt cau oho .be 
used at any time in. the event of w ar for the offensive or defensive 
flooding of the whole or any pan of the said lands. Except W 
the work of man, Lower E^pt for four tnoiului in the year would 
be simply the bed of a river, and for the remainitig m^mths a 
mud bank. Long before the historic period, however, the Nik 
bad been embanked, and canals, such as the BohMusef, had htttn 
formed ; the first, to ^keep the floods off the mad, except ^ 
desired quantities ; and the second, to nm off the inoodation 
waters as soon as the fertilising matters in suspension had bom 
depasited on the lands. Should the inhabitants of nogjkct 
at any time to maintain the works of their ancestors, succcniiue 
floods would quickly destroy the embankmeoEs and wash 
light material into the canals. Thus the whole surface ca tlus 
country would ^ain ho levelled, and the land of £gypi ifvauM 
revert to its primitive condition of being a riveFs bed for owe- 
third of the year, and probably a malarious swamp for the 
remainder. 

It ift hardly possible to refer to Egypt without saying a few 
words about the Suez Caoak Far-neeiug people, iaduding. the 
late Khedive, have long been, of opinion that another ship 
wiU be required io Egypt, lu 1876 I submitted to HisHighwPV 
in accordance with my instructions, detailed plans and nifitiitinitif 
for such a canal from Alexandria through Cairo to Suds. ThW 
total length of the canal was a4Q miles, and with the eattte Wtidith 
os the existing Suez Caool the estimated quantity of eaeavatkeW; 
was 160 miUioii cube yairis. 

An interesting and significant incident in tbatlwtocy pf .te 
Saee Canal occurred in May, 1878, when a flMt oowslstiwt oit , 
to sfccaB^s and sixteen saihng vetoh passed through 
8^2 native, troops bound from India to CyprUe« DuriwftJto ' 
sme year no km than 58^74 toldlera tcaveKNid 
Bwoe ifly^events havemciriM rap^, for naowalhew^fovehfMiC^ 
that the next nikwortant mwreinem of \ 

wetrid be of a nature hosBle in appetMeOk if eat m fawt« feWlk 
of Egypt Tha anaouiw»umt dbwl FrawriMMK'’ 
not’Bwt^ wera fo bald the 'Oowai 
imWia wMta»ex|wemioaeff surpi^ aiiApilkl|W v 
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bteiMw* 1)0 oftt ^0 th^ viUl i«»|Mirtanc« of 

tll0 0ic0k, to (lite OMtotiy* iWiodicdly tk« q^stion of the 
li^phtotH V«U«g^ XUilway ig revived, and indeed quite re- 
. oitotlir 1 have had to reconsider the question professionally^ 
but Inhi route can never rival the caisti^ one by the Isthmus 
^ Sues. 

Use inamirattorr of steam navigation to India wa^^ much 
delayed tim vaoillatioa of the authorkies respeettug the Suer 
and the Enpbratee Vatli^ routes. Happily* however, the Arnhs 
Stole the fir^ hag of mails that went by the Enphsates, and ho id 
tS34 a Committee of the Hou^e of 'Commons finally resolved 
(hat ** steam i avigation between Bombay and Suez having in live 
tmoceseive seasons been brought to thetewt of expeHment, and 
the pracUoability of that line being eatabHsbed, it be rccom- 
mended to His Majesty's Goveniment to extend the line of Malta 
packeU to Egypt to complete the communication between Eng- 
land and Imlm. Nothing appears to haveVen done during the 
next two years, >ut in 1837 a new paddle-wheel steamer, ihe 
of 650 tons, steamed out to Calcutta, round ihe Cape 
in niaety-onc days, and was put on the Ked L*-ea station. She 
left Bombay with the mails un October 2ud, 1837, and arrived 
at Suez on October i6ih. The mails w'crc carried ocrcss the 
desert by camels, and down the Nile to Alexantlria in four days, 
where they remaincri until Il.M.S. Volcano io(!k iheui 011 l)oard 
on November ytb. At Nfalta, on November r6th, they w<ere 
traasferred to Il.M.S, Firtfly^ and finally were landed in this 
country on December 4th, having been in all sixty- three days in 
coming from Bombay to England. At the present time abf>ut 
eighteen days arc occupied in carrying the mails from BomUiy 
Brindisi to Er ndon. 

The town r>f Soulhansjpton, where we are now asscmblrrl, has 
alwavs held a distingnbhed poaiiion in counecliou with the 
development of imj^roved communication with our Eastern 
empire. The opening of the first section of the railway from 
Lv wdon to Southampb'n wirs coincident with the establishment 
of ateaui^navigaliou via Egypt to India, and in the same year the 
French eogmeers at Cairo complct^ their sladluK for the 
propo'ied railway across the detert to the Suea. 

A few months later the Lordou public were stArtleil by an 
adverthiement headed “ Steam to New Vorl</* and 94 j^-sengers 
were plucky enovigh to embark at London, on AjHil 4th, 1838, 
in the .SaWiar, of 700 tons and 330 horse-power, for New York, 
where they arrived on the 23fd, having performed the voyage in 
seventeen days from i.endon, and fideen days from Queenstown. 
The Creat Western sailed from Brlslol on April 7th, and arrived 
at New York a few hours after the Sirius^ and thus was the great 
problem of steam navlgstion to America successfully solved by 
veitaels of small siae, atud capable of maintaining a s^^eed of but 
eight to nine miles an hour* 1 need hardly rcmuul you that 
aince the year 1838 Ihe ships conducting the enormoua traffic 
between Europe anci America have been of ever-increasing 
si2c and speed. Thus the Britannic^ built in 1S74, has an ex- 
treme len^h of 468 feet, a beam of 45 feet 5 inches, n displace- 
ment of 8,^00 ton#, and a if>eed of 16 knots per hour ; whilst the 
Smd^ botlt iu 1881, has an extrema length of 530 feet, a beam 
of 53 feet, ft displacement of 13*000 tons, and a spa^ of 18 
knot#, and the City of Rome^ built in the same year, has a length 
df 600 feet, a beam of 5* f®€t 3 inches, and a displacement of 
*3,500 tons. Another Atlaittic Imer, the Alaska^ having a length 
of jpo fert, a beam of TO feet, and a dnpkcemeirt of ia*ooo 
, ' ttma, attained a speed of 1$} knots, oo the measoKed taile, and 
tom done the distance between Queenstown and New York in 
seven days four hours and thirty-two minutes, and the reium 
^dyage in six days andtwenty-two hours, a mean ocepn speed of, 
sag^ It kiKtfs pet hou*» or moto (torn double that of the fim 
^tcana vweU tradbig In Amrica. 

The gpimation hah gfmwn m accnateuMd.to the em- 

bodied resulte of the pro^s of mectotnkal semeev thatit has 
JoT^ ceaAed to wonder atlwg ships, or at ai^ oiher .novelty. To 
Mm vJw* has been atmined it h tvecematy to place* ouivclves 
as kr as possible in the position of out immediate ancestor and 
tq look at things throqi^ their spectodeii. AVfth thh view, and 
you some scale of compatifon to rneamre the m«c of the 
f Ihsws % I qitotoa I^tortpamagief^m a«ews- 

. k^iaadato n 
5pi^u«ti^o« ab^ aw of the 
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tion l)etween Holland atnl Batavia. It has four mostfi, is about 
350 feef long* and has been appropriately christened the Man$kr, 
In consequence of her great length, she hung when going off the 
slips, and it was some days before she was fairly launched ^ a 
circumstance which gave the wits of Paris occasion to remark 
that their Dutch neighbours were so determined to excel all 
other nations in the magnitude of their steamboats, that they had 
built one so long that it was several days running off the stocks. 
One of the most remarkable features of this enormous vessel is 
her extreme narrowness as compared with her length ; her greatest 
breadth of beam being only about 33 feet. The great size of this 
vet^sel u ill bring to the recollection of our readers the Columbm^ 
which was built in the river St Lawiencc in 1824, and made the 
passage to England in safety, but w'as afterwards broken up on 
account of her unmanageable bulk, We aball not be RUrpri«ecl 
to find that a similar fate awaits the Monsttry and for a similar 
reason." 

The ChaAiiel boat, A Hurt Victor, now ,on the FolVcstone 
station, is of the same length as the Monster y naa ely 35^ 
whiht the beam of (he former is but 29 feet, instead of what 
the ciiiic of 1839 termed the ** extreme narrowness" of 33 
feet. 

The succesanre attempts nt mitigating the discomforts of the 
Channel pas>age by the swinging saloon and twin-stramers of 
Sir Henry Bessemer and Captain Ificey have gradually prepared 
the way tor what I believe will be the next important stop t f 
cstnblEhing Channel communication by means of larire floating 
station*), or ferry steamer#, capable of traversing the narrow^ wa 
between El ng land and France in little more than an hour. Ten 
years ago I applied to Parliament f(Jr jHiwers to cairy out this 
project, and obtained Ihe unanimous sanction of a Com- 
inuicc of the Iloujfcof Commons. The Bill wa*-, In wever, 
thrown out in the House of Lords by the casting vole of tbe 
chairmau. 

What was practicable at that time has now become compara- 
tively easy, owing to the introduction of steel into shipbiukiing, 
and the improvenicnta which have been e^fiseted in marine engmes 
and mechanical applmuee.s generally. 

Whether the over-sea or under Mia mode of crossing the 
Channel — the ferry or the tunnel— is to be the adopted scheme 
wtl! soon he determined. It may be that both will he carried 
our, oadthen at least all tastes wilt be met, and all antici patten.# 
respecting the resulting increai'e in traflfic, Ixrth in goods aad 
passengers, between the tw o countriett will be brought to the Lest 
of experience. However this may be, I am very pleased to he 
able to announce that my friends Mr. Abcrnethy and Mr. Clarke 
Hawkshaw will read papers on the sul^ecr, the former on the 
over sea, and the latter on the under-sea plan, and 1 shall be 
disappointed if the papers do not lead to on interesting a«d 
valuable discus>ion. 

In .few departments of the engineer’s work has such progrean 
been made as In that of steam navlgalum. When in 1830 
ateamships were first u.«cd for conveying meix'handise as well as 
pa#‘*engers, the tonnage of the whole of the steam traderfl of 
this country^ it b stated, amounted to but 505 tons. At the 
present time the corresponding figure is a| million tons. Did 
time permit I would say more on the ^ubjcct, bui 1 fear that in 
8]ieaking at all upon steamships I have departed somewhat from 
my avowed intention of keeping within the sphere of engineering, 
m wMch I have cbiefty worked. My apOojsy • 

dbcmstoa of railweyi led me to a con^ideraiioa of tunnels and 
bridges, and this naiuisdly sug:^ted a reference to the rivers 
necessitating the construction Tl the .said tunnels and bridges. 
From river traffic to ocean trafiic is but a step, and so 1 have 
been insensibly led to touch upon the wonderfiit result# 
achieved in recent times by naval architects and mechanical 
engineers. 

I will not similarly err in troubling you with any remarks of 
mine upon theix) lem wondetfiU reswts achieved by dectricians. 
A description of the work done by my friend Dr. Siemens 
during the past'quarter of a century would in it-elf coastituie a 
history of eteotikal seiewoe. Remembering, however, 
the warning. of King Soknnon, that *' He who praif-eth his friend 
with a loud voices It shaU be counted a curse to him/' I will re- 
Mn ftwn referHug to Dr* Siemens, or to my iminediate ptodis* 
ceMT i» thto oluniv- Sir W; G* Arar-tTwig, and c^mdh iw my 
addtem the pieawM sesakne of 

dnoiivft bf booefit to;ecwtoc (ban any of toose. wttoch. hmm 
preceded it 
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NOTES 

M. Janssen delivered with great success a long address as 
President of the French Association for the Progress of Science, 
which met at I-a Rochelle ' on the same day that the British 
Association met at Southampton. The address of Dr« Janssen 
was very well received, and b reported at Length in the Revue 
Scimtifiqm. Bui La Rochelle being quite a small place, of 
about 20,000 inhabitants, the interest of the session has been in 
some respects impaired, and has been mostly conhned to the 
several excursions. 'I he finances of the Association are very 
prosperoufi, and its income is exclusively spent in the interest of 
science. 

A Hall of Residence for Women Students at University 
College, London, and at Uie School of Medicine for Women, is 
to be opened next October, at No, i, Byng Place, Gordon 
Square, W.C., in the neighbourhood of these institution^. 
Students who would otherwise live in lodgings, or in non- 
academic boarding houses, will welcome the opportunities thus 
afforded, whether most importance be attached to the household 
arrangements, specially adapted to secure their health and 
conifort, or to the facilities afforded for quiet study, or to that 
intellectual and social intercourse with each other which consti- 
tutes the fellow ship so justly valued in the older UniversHiep. 
I'he degrees of the University of London are open to women, 
and the courses of study which prepare for such degrees are in 
themselves among the best attainable forms of modern training. 
University College, London, has supported the action of the 
University by admitting women on the same footing as men to 
all the classes of its Faculties of Arts and Law and of Science, 
and to its libraries, thus throwing oi-en them a full training in 
these fields of study. The London School of Medicine for 
Women, near University College, although not connected with 
it, b the only institution in England that trains wooien for 
degrees in medicine and surgery, and is formally recognised by 
the University of I-ondon. Students of painting, etching, and 
sculpture have long enjoyed the advantages of the Slade School, 
which is an important part of one Faculty of Arts in University 
College, and proximity to the British Mui>eum, with it.s art 
collections, will also be considered as another great advantage. 
On all these accounts the neighbourhood of the College has 
become a focus for women's education. The very necessary 
condition is imposed that students applying for admission shall 
be required to satisfy the committee tliat their object is serious 
study ; and if any student should require private tuition, the 
principal is empowered by the committee to make the necessary 
arraugemeuts. Communications should be addressed to the 
Principal, Miss Green, 6, Henrietta .Street, Cavendish Square, 
Many well-known names appear in the list of those who approve 
the scheme ; among others, the Counte^.s of Airlie, the Dean of 
We.-iminster, Sir F. Bramwell, Mrs. Henry Faw'cett, Prof. 
Carey Foster, Dr. Gladstone, Prof. Huxley, Lady Stanley of 
Alderley, Mr. B. Samuelson, M.P., Dr. Siemens, Mr. W. 
Spottbwoode, Prof. Williamson, and the Misses Browne. 

The Sanitary Institute of Great Britain holds its autumn 
Congress at New castle upon-'fync, from September 26 to 30. 
The Exhibition of Sanitary Apparatus and Appliances In con- 
nection with the Congiess wiU be held in the Tyne Brewery 
Buildings, Bath Lane, from September 26 to October 21. The 
president of the Congress is Capt, Douglas Galton, R.E., C.B., 
F.R.S. Hie sections of the Congress are : (j) SaniUry Scietice 
and Preventive Medicine, President, Dennis Embleton, M.D,, 

; f2) Engineering and Architecture, President, Henry 
Law, M.lnst.C.E. ; (3) Chemistry, Meteorology, and Geology, 
President, Arthur Mitchell, M.D., F.R.S. On Saturday, 
September go, a lecture to the working classes will be given by 
B. W. Richardson, M-D., F.ILS. 


— ‘ '’’T i’ 

The Eighth Annual Conference of the Cryptogamic Secte^ , 
of Scotland will be held at Kenmore, Perthshire, on Sepfeensber 
4, and following days. Fellovcs who purpose being preseiU are 
requested to communicate as soon as possible with Dr. 1^., 
Buchanan White, Perth. Kenmore may be reached from Aber^ 
feldy, on the Highland Railway, or from KilUn Station, «n the 
Callander and Oban Railway. It U situated at the cast end of 
Loch Tay (on which a steamer has now been placed). The im^ 
mediate neighbourhood has been favourably reported on as pre- 
senting a presumably rich fungus flora, while Ben Lawers and 
other meuntaios are dLtant only a few miles, as is the cele- 
brated Fortingal Yew, supposed to be the oldest living tree in 
Europe. 

Capt. R. G. Morris, R.E., and Lieut. Darwin, R.E., seltcud 
by the Astronomer Royal to leave England to observe the transit 
of Venus, sailed from Plymouth on Saturday afternoon in the 
Liguria of the Orient line. Four German expeditions will soon 
leave Hamburg for America to ol>serve the transit, being 
destined for different points of view on the Noitbern and 
Southern continents. Each party will consist of tU'O proved 
astronomers, and a student assistant. The points of observation 
allotted to (he Germans are in Connecticut, South Carolina, 
Costa Rica, and the Straits of Magellan. The observers wHl 
remain at their appointed stations several month*^, and those at 
Punta Arenas will be attended and assisted by the Imperial gun- 
boat Albatross, 

In the month of September two more statues u ill be inaugu- 
rated in France — one at Nolley (ntai Dijon) to Carnot, and tlie 
other at Serres in Ariege, in the honour of Lakanal. We referred 
to Carnot at the time his statue was proposed ; Lakanal was the 
secretary of the ilth class of the National Institute when it was 
established by the Government of the Convention. It was 
Lakanal who wrote the regulations which arc now in existence 
with a few immaterial aUeraiious, lie lived a long time an 
exile in America, and returned to Paris after the revolution of 
1830, and was nominated member of the Academy of Morales 
and Political Science. The new Minister of Public Instruction 
will be present at the ceremony, and deliver a sj ceeb, in which 
he will explain the tendency of hb administration. 

The mirror of ;the Leverrier telescope, more than t metre in 
diameter, has been silvered anew by a process employed for the 
first time with great success, A kind of circular wall in gutta- 
percha and plaster was built, go that a kind of traugh was made 
with the concave mirror forming the bottom. 1 his space was 
filled up by the silvering solution, and the operation uas ter- 
minated as usual by the Leon Foucault process. The trouMe of 
turning over the glass, which weighs 600 kilogs., was thus saved. 
This success is all the more to be appreciated that the wlverlwg 
must take place every two or three years. The emvature of the 
mirror not being quite perfect, it will be used mostly for spectrum 
analysis of the light emanating from planets. 

The work of building a new central school for '‘log^nlcftrs 
des Arts et Manufactures,” was inaugurated at Paris a few days 
ago in a square called Carre St. Martin, situated in the rear of 
the Conservatoire des Arts et Metiers. The laying of the firat 
stone will soon take place, and will be celebrated as a public * 
ceremony. This central school and the Conservatofre form 
a **group scholairc*' of unexampled usefulness for high induatdid 
stndiefi. 

We announced last week the death of the well-known Rusahut 
navigator and explorer, Admiral Count Liitke. Feodrir Pdtio- ' 
witch LUtke WU bom .t St. Petenbwg on SeptamW 
I^serv^, in 1813, as a volunteer in the fleet appofhited , 
b^egc Danzig, then in possession of the French, and wak 
his bravery made midshipman. In 1B17-18 he acpomjte^ 
Qolowin in the letter's voyage round the world j Was ^ 
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imbl vofUgu in the Aretfe reg&bns devoting himedf npeeiaity 
tonmrv|^ of tl» coute of Noveya Zemlya. Hie nartatiyO of 
the^e voyegea still forms one of the richest sources of our know- 
iedge of this part of the Polar Sea. In 18^3 Liitke was pro- 
moted to the rank of Captain-Lieutenant, and in 1826-28, 
QOmmanded a Russian exploring expedition around the world, 
in which he was accompanied by a rcientifio staff. He explored 
the Ruveian shores of Asia and America, and discovered several 
island groups in the Pacific. Promoted in 1829 to the rank of 
Captain, he wa^ in 1833 made Adjutant to the Emperor 
and tutor of the Grand Duke Constantine, whose 
curator he was from 1847 to 1852, Having been promoted to 
Adjutan'^-General in 1S42, and Vice-Admiral in 1845, Liitke was 
in 1851-3 Kilitary Governor of Revel and late of Kronstadt. He 
was made Admiral in 1855. ' He was in 1845 founder of the 
Russian Geographical Society, and since 1864 president of the 
St. T’etershurg Academy of Sciences, He was made a Count in 
1866. In 1828 Liitke published the narrative of his Arctic expe- 
ditions, and in 1S34 the account of his voyage round the world. 


TttE July number of the A^^ricultural Siudinti Gazette (Royal 
Agricultural College, Cirencester) contains an article by Prof. E, 
Kinch on the Soy bean {Soja /tisfida), 'I’ his bean, of which 
there are a dozen or more varieties known in the East, is very 
largely used as an article of food in Japan and China, where it 
is manufactured not only into soy, now exported in con^’idcrable 
quantities to Euroj>e, but a 1 st into bean cheese and other forms 
of food. The soy bean in its proximate composition approaches 
more nearly to animal food than any other known vegetable 
production, being singularly rich in fat and in albuminoids, and 
it i-i therefore a valuable adjunct to the food of the almost vege- 
tarian Japanese, Of late years, especially since the Vienna 
International Exhibition, many efforts have been made to 
acclimatise this bean in various parts of the European continent, 
chiefly in Hungary and Germany, France and Italy have also 
attempted it, and some of the cxiieriments have been fairly suc- 
cessful, We notice that IVof. Kinch is trjdng to grow some of 
the varieties in the botanic garden at Cirencester, and though 
our climate is probably too uncertain and the temperature often 
too low for most of the varieties to attain t>erfection, still if any 
of them could be acclimatised a valuable Icguminouff cross would 
be added to our present list. The paper contains detailed 
analyses of the bean os grown in different countries, of several of 
the foods made from it, of its straw, which is a u'^eful fodder, 
and of the ash of the bean and straw. 

In the same number of the Gazette is a useful paper by Prof. 
H. T. Little on Rotations,” and a short article by Miss 
Ofinerod on Apple Weevil,” as well as much purely college 
news. The journal in its new form deserves success. 

/The Report has been iiisued of the Technological Examina- 
tion, 1 88a, of the City and Guilds of London Institute, The 
new regulationr, in accordance with which this examination was 
ctMiducted, differed in many particulars fr^m those of the previous 
year, bat principally : (1) in the increased number of subjects of 
examination ; (2) in the substitution of two for three grades ; 
(3) iu the ptmission accorded to candidates to be re-examined 
, in the same grade for a certificate of a higher class j (4) in the 
r^Ortiion to the rule which bad previously been in force of exa- 
n^nin^ candidates In one subject only, These differences have 
to be considered in comparing the results of this yearV examlna- 
tiou with those of the previous or of any other year. , At the 
. t«eeot, examination in technology, 1972 candidates presented 
; themeelves. This number represents, however, a smell propor- 
tiqu only of the iuiiiff>er of studente who have obtained instrue- 
i^ do^ year, under the direction el Institute, 

ctbukndicn with exambatitms. From the retuma 
^ yiovember kit, it appears that 3467 students mirv at 
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accordance with the requirements of the programme ; and in 
many cases the attendance was subsequently increased by 
students entering the classes after the returns bad been forwarded 
to the central office. A satisfactory increase is shown in the 
results of the recent examination as compared with that of any 
preceding year. In r88i, 1563 candidates were examined at 
11$ centres in 28 different subjects, of whom 895 passed; in 
1882, 1972 candidates were examined at 147 centres in 37 sub- 
jects, of whom 1222 passed. The provincial centres which, this 
year, sent up the largest number of successful candidates were 
Bolton with 124, Glasgow with 109, Manchester with 71, Brad- 
ford with 62, and Oldham with 50. By reference to the occu- 
pations of the candidates, it is found that in places where there 
has been a large proportion of failures, many of the candidate^ 
are not actually engaged in the industry in which they have been 
examined. In 16 subjects there has been an increase in the 
number of candidates. In '* Mechanical Engineering,” in which 
the largest number of candidates presented themselve-, there has 
been an increase of 53 candidates. In ** Cotton Manufacttirc” 
the increase is 140 ; in “Mine-surveying” 44. Of the 1972 
candidates who were this year examined, 506 have not been 
educate^l in any of the classes in connection with the Institnte, 
the teachers of which receive payment on results. These 
students have l»een prepared in various colleges, such as Uni* 
ver-sity College, London, the Technical College, Finsbury, the 
Yorkshire College, Leeds, University College, Nottingham; or 
they have supplemented the information gained in the factory or 
workshop by private study. Of the 1466 who have received 
instruction in the registered clasfcs of the Institute, 845 have 
succeeded in passing, The percentage of failures this year, as 
in firmer years, is less among the outside candidates, on the 
results of whose examination no claim for payment is made by 
any teacher. But, on the other hand, it is very satisfactory to 
note that the percentage of failures in the registered classes of 
the Institute has fallen from 50*6 in 1881 to 42*3 in 1882, whilst 
the projxirtion of candidates taught in these classes has decidedly 
increased. 

The steamer A, E, Nor densk fold ^ belonging to M. Sibiriakoff, 
left Troutso on the i8th inst, for the Jenisei. The vessel has on 
board a cargo of English merchandise, two steam launches, and 
an engine for the Sil^erian gold works. The vessel will attempt 
to save some of the cargo lost in the Oscar Dickson in Gydaviken, 
and return next year with a full cargo of tea, which will be 
brought from China across the Baikal sen to Kureika on the Jenisei. 

The two Swedish gunboats which conveyed the circumpolar 
observ.ition party to Spitsbergen, have juat returned to Tromsb. 
Capt. ralmider states that it w'ns impossible to approach Mosscl 
Bay, he having made two attempts, on account of heavy pack- 
ice, and that the party had therefore settled on Cape Thordsten 
as their residence, where observations commenced on the isth 
inst. He further reports that all the Norwegian fishermen he 
met CO nplaincd of the unfavourable season and the enormous 
quantity of ice this summer, no vessel having been able to get 
higher than Amsterdam Island, from where no opening could 
be seen by telescope in any direction. 

AccokOINg to advice from the Geological expe<Ution, which 
the Swedish Government has despatched to Spitebergen this 
summer, the members were in Lefjord on the 6th inst. pursuing 
their labours. 

At a meeting of the principal Swedish herring merchants 
convened at Strdmatad this month by Herr von Vblen, Inspector 
of the Fisheries of Sweden, tibia gentleman urged the necesMty 
of establishing t Board 6f JPIsheries as existing in Scotland, Itid 
(be Introduction of the branding ” system in use in the Sootob 
herring trade, to which the exeellent state of this industry in 
ScoUand, he statod^ wasehtirely due, Herr v. Yhlen offered to 
engage Scotch coopered to tdtdl their method, a propositioifr 
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The ftddittonft to the Zboli^G^l Society’s Gardens during the 
, past we^ include i CampheSl'i Monlce^f {Cercopiiheeus camfhetli)^ 
, a DUina MonVey dta»a) from West Africa^ pre^ 

seni^ by the Rer, C Hards; a Wool Brocket (Carious 
fUfWfw^gus), a Haiiy Acmadillo {Dmjfpus vilUsus) from Brazil, 
presented by Mr, C, A. Craven ; a Canama {Cariama cristafa) 
from Bnuil, presented by Capt. Jones, HiM.S. Garnet; four 

Trogs sp. inc.) from Dominica, presented by Mr. 

E. Scrutton ; a Greater Sulphur-crested Cockatoo {Cacaiuti 
^trita) from Australia, deposited ; a Weeper Capuchin {Cebus 
/piiiellut) from Guiana, two New Zealand Parrakcets [Cyatto- 
rhampJms nmm-ualandi^^ two Alpine Parrakeets {Cyanothatn- 
phus alpinus), two Golden-headed V^ucca.^eoU {CyatiorhampAus 

^tnriceps), two Parrakeet<: {CyanorhnmphuSy inc,) from 

New Zealand, two Peruvian Thick necs supa‘ciliaris) 

from Peru, four Common Kingfishers {Alcedo fsptda), British, 
purchased ; a Cape Zorilla {Ictmyx zori/Za) from South Africa, 
received on approval. 


OU/^ ASTRONOMICAL COLUMN 

Thk Cluster Pr^sepe. — A t the sitting of the Academy of 
Sciences of Paris on the 14th inst., a paper was presented by M. 
Wolf, giving a description of this McU-know n star-cluster, nnd 
microractric measures of the relative positions of its principal 
components. M. Wolf made use of tiic same methods and 
iivstrumcnts of the Observatory at Paris n hich he had employed 
m 1873-75, in his elaborate scrutiny of the I’leiades. His work 
upon Prsesepe comprises three sections : I. the micromctric de- 
termination of the relative positions of its principal stars, to the 
number of 82, with the filar-micrometer used in 1873*75. The 
positions of the 82 star.s are given relatively to f Cancri, and arc 
reduced to the beginning of the year 1877, for which ejK>ch the 
place of the reference star is in K. A. 8h. 33m. 23s. 75, N.P. D. 
70" 1' iS'^’o ; these stirs arc between the seventh and eleventh 
magrtitudes. II. The micromctric determination of the relative 
positions of all the stars in the group to the twelfth magnitude 
oompriBed in a rectangle of eight minutes of time by ninety 
minutes of arc, these determinations being made vith the micro- 
meter constructed by M. Wolf for the ia]>id registration of 
grwps of stars, the places being given to a tenth of a minute of 
arc by reference to the accurate positions of section I. ; this 
second eatalo^^e includes 188 stars. 111. A revision by actual 
comparison with the sky of the chart of positions so formed, and 
the insertion »)f stars omitted or lower than the twelfth magnitude ; 
the chart thus completed contains 363 stars. 

Unfortunately there are few ancient observations for com- 
part«on. The Memoirs of the Academy of Sciences (first series) 
contain two charts of the cluster, one formeci by Cassini and 
l4t,hire in 1692, the other by Moraldt in 1707, but they only 
serve for identification of certain stars, and pvc neither positions 
nor exact magnitudes. In 1790 I-c Monnier published a cata- 
logue of 31 stars, of which 18 occur within the limits of M. 
Wolf’s chart ; 15 of these correspond to his (^served positions, 
with a. mean error of i:o‘4s. in R.A, and ±13" in N.P.D. Le 
Monmer’s Nos. 7, 1 1, and 19 do not correspond within these 
limits to any existing stars, but there is no reason to infer great 
displacement, since Lalande assigns positions which nearly agree 
with M. Wolf’s. 

Prof, Winnecke observed fiomc years since with the Bonn 
hcUometer the principal stars in this cluster, biU his results are 
not yet published. In 1870 Prof. Asaph Hall publUhcd a cata- 
I^eof 1 51 stars observed at Washington in the years 1864- 
1870, the places being in close accordance with tho?« obtaku^ 
by -M. WM 

The Expected Return of the Comet op iSia.^^Ex- 
tenaive- aweapmg' eigbemerides prepared by ISdM. Schulhof and 
J^nsjWrU After a rigorous discussion of the ol^ervations in 1S12, 
have been issued by the Observatoiy at Paris. They find the 
most probable period 7**7 years, one year longer than was as- 
signed by Encke, who Arft proved the impossibility of representing 
the obeervEttons by a pamboia. Further, they coaA^er the 
effimt of planetory permrbatbn sifkee 1812 may brutg the comet 


I . I . ■ -■ n -ini 1 i-n-rr ^ ^ 

a^n 'to petiheliiu^ 'about 
there k on tmcErtaintyiiis.the Aettml peshidifif^*^ 
amoimUng .to.^g4.yeara, sothatUk^esinhledoJiw^^ , ; 

a systematic search for the comet. Hie ephemerides ifi qiiestiou ' 
are for the three months, August— October ; with the suti^s true, 
longitude as argument for, more iipproxiinaScly, ^tlrihe dow), 
twenty^five powtiems emresponding to diffwent vlhiea of the ^ 
comet’s true anomaly are found, ndueh mdkate the diruU Iny/ 
which it shotJd be sought at the time. The data sue too tfxmit- '" k. 

sivc to l>e reproduced here, and their Utility would be dincfimished 
by curtailment. It may be presumed that the ephemesides will 
be within reach of any practised observer who eontemplatet 
taking part in the search lor the comet. In t8i2 the dlMtanoe 
from the earth at the time of discovery by Puna was h 8|, and 
from the sun i *30, consequently the theoretical intensity of the ; 
light was o'i8. According to Bouvard, it l>ecame visilde to the , v 
nakefl eye nn August 18, with a pretty bright nucleus and a tail . 
of 2^ On September 12 we rend ; ** l.aqueaede In ctmitte est 
divisce cn deux liriincheH painlfelea ; sa longueur paratt d^roviron 
3degres.” 


SCIENTJFIC SERIALS 

\ 

yoHrnal of ike Fremklin /nsitiute, August.— a theory of 
Rankine relating to the economy of srngle action of exparnkm ' 
engines, first published in 1851, by Prof. TVowhridge. — -The 
specific heat of platinum and the use of this metal in the pyro- 
meter, by Mr, Hoadle. — Bell chimes in Philadelphia and other 
placex, by Mr. Nystrom. — Electric clocks and time-ttdegmphs 
by Mr, Spell ier — Feldspar as a source of jKrtash alum, by 
Mr. Spiller.— On the prevention of fires ui theatres, by Mr. 
llexamer. — Report of the 'ipecial committee on the pollution of 
the Schuylkill River. 

Jottrnal of ike Russian Ck^tnital and Physical Sociebp^ vol* 
xiv. fascicule 6.— On the s;^cific volumes of elements in liquid 
and solid compounds, by M. Schalfeyeff. The edefficients of 
diminution of volume of two elements entering into chefttkkai 
combination givCB, according to the author, a measure of the . 
chemical energy of combination and determines the position of 
the diflerent elements in the natural .scheme of MendeWff.^On 
nitric ethers of the lactose, by Dr. Gu<5.— On the formaHon and 
decomposition of the acetanilide, by Prof. Memhutkin, being a 
new work undertaken in coimeetion with the reseaivbea on 
etherification. — Barometographe by w«ght» hytM. Kroevitich. — 

On the infiuence of dilatation on the electrical restsUace of 
copper and brass wire, by M. Chwolson. — Demonstration of tbo 
distribution of electricity on the Kupetficy bf couductorf'i P. 
Van-dcr-Vlieth.— Photo-electric battery, by J. Rorgmann. — On 
the existence of a pandero-efectPO«kinelic port of enef®r ln'4hfc 
electro -magnetic field, by R. Colly. — Necrology.of G. CBbrauer, 
the able optician of the Pulkova Observatory, to whom ithis 
observatory, as well as the Russian General Staif and Russian 
travellers generally, are so much indebted for so many beautiful 
instruments and so many remarkable adaptations of scienUfic 
instruments for travelling purposes. 
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ANIMAL INTELLIGENCE 
Am'mai JnUlHgmct. By George J. Romanes, M.A.| 
F-R. 5 ^ Zoological Secretary to the Linnean 
Society. lotexnaUoftal Scienti^c Scries.. (Lon 4 on : 
Kegen Paul, Trench, and Co., 1882.) 

T he psychology of animals having hitherto been 
treated only in detached portions, and for the most 
part in an uncritical manner, Dr, Romanes has thought 
It desirable that there should be something resembling a 
text*book of the facts of comparative psychology, to which 
men of science, and also metaphysicians, may turn when- 
ever they may have occasion to acquaint themselves with 
the particular level of intelligence to which thin or that 
species of animals attains.” But this is only one of the 
objects with which he has undertaken the treatment of 
the psychology of animals. The second and more im- 
portant object ** is that of considering the facts of animal 
intelligence in their relation to the theory of Descent.*’ 
The present volume supplies the basis for this mode of 
considering the facts. “While complete in itself as a 
statement of the facts of Comparative Psychology,’* it is 
preliminary to a second division of the work, which is to 
be brottglit out as a separate treatise under the title of 
“Mental Evohition.” 

Since the present vedume is to be regarded as the drat 
part of a scientific treatise, it is, of course, important that 
wshould know critical principles on which the facts 
haAFO' been selected. Dr. Komaner has stated titese in 
his preface. It will not be denied that his canons of 
criticism atw sufhciently severe ; and in the book itself 
we do not receive that impression that the facts are being 
described without careful discrimination, which often 
makes itself felt in reading collections of anecdotes about 
animals. But, considering the possibilities of the subject, 
most readers wiB look for descriptions which may be 
scientifically accurate or not, but which, in either case, 
are intCEresting in themselves. And, notwithstanding the 
intention he has expressed, “as far as the nature and cir- 
cumstances of the inquiry would permit, to suppress 
anecdote,” Dr. Romanes has written a book that is very 
pleasant to read. Beudes this, the materials are arranged 
ih subh a way that there is no difficulty in finding any fact 
that it is desired to refer to. 

Bvi Romanes points out mote than once “ how slightly 
a psychok>e^eal classification of animals depends upon 
zoological affinity, or even morphological organisation ” 
(p. 241). The aoological classtfication is followed for the 
sakoofitsconvedende, but at the same time it has, of 
coui^ been found necessary to treat some groups in 
ukudh' more detail than others. ** Anatomically, an ant 
os a bed does not require more consideration than a 
heet^ oe a fiy ; hut psycbokgicaUy these U need for as 
gsea^ a treatment as there is in tjhe hot very 

(ilwlini^ case of a monkey and 4 k mah " (Psefimot x. j* 
of tbemDdeof dassifyiaf^ 
the 00 JLabmay to* 

: Rkiid thbmdea^ descrUmd; th^t ha!V!« 
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this, the powers of memory and recognition are copji^ 
sidered, then the emotions. Then follow sections on t^p 
powers of communication, the habits, and the general 
intelligence of ants. Lastly, there is a short section on 
the nervous system and the sense organs ; but this is not 
represented in the chapters dealing with other animals. 

Though the complete theoretical treatment of menial 
phenomena in animals does not belong to the present 
volume, yet there is in the Introduction some discussion 
of theoretical questions. This was indeed necessary in 
order to arrive at a provisional mode of grouping the 
facts. For it has been objected to those who speak of 
the “ emotions ” of an ant or a bee, for example, that we 
arc not justified in applying terms derived from human 
psychology to animals so remote in structure from the 
human type- Dr. Romanes replies to this objection by 
showing that the ground of all inferences as to the mental 
processes of animals is an argument from the analogy of 
their actions with our ov\n. “ Now it is, of course, per- 
fectly true that the less the resemblance the less is the 
value of any analogy built upon the resembla ce, and 
therefore that the inference of an ant or a bee feeling 
sympathy or rage is not so valid as the similar inference 
in the case of a dog or a monkey. Still it is an inference, 
and, so far as it goes, a valid one — being, in fact, the 
only inference available. That is to say, if we observe 
an ant or a bee apparently exhibiting sympathy or rage., 
we must cither conclude that some psychological stater 
resembling that of sympathy or rage is present, or elan 
refuse to think about the subject at all ; from the observ- 
able facts there is no other inference open ** (p. 9). 

I Assuming that wc are justified in concluding that the 
mental processes are similar when there are similar ex* 
ternal appearances, we still need a criterion of mental as 
distinguished from reflex action ; for we find both in men 
and animals examples of actions that are “ mind-like and 
yet not truly mental.” “ Objectively considered, the only 
distinction between adaptive movements due to reflex 
action and adaptive movements due to mental perception, 
consists in the former depending on inherited mechanisms 
within Uic nervous system being so constructed as to 
eftbet particular adaptive movements in response to par- 
ticular stimulations, while the latter are independent of 
any such inherited adjustment of special mechanisms to 
the exigencies of special circumstances*’ (p. 3). The 
criterion proposed is therefore— “ Does the organism 
learn to make new adjustments, or to modify old ones, in 
accordance with the results of its own individual experi- 
ence?” If it docs, we have evidence that the limit of 
non-mental action lias been passed ; that is, we are able 
to fix, by means of this criterion, **the upper limit of non- 
mental action.” After distinguishing reflex from menul 
action, it remains to distinguish “ instinct ” from “reason.” 
Dr. Romanes proposes to define instinct as “reflex action 
into which there is imported the element of conscious- 
ness,” and “reason or intelligence” as “the faculty 
wtudi is concerned in the intentional adaptation of means 
to ends “ (p. 17), 

Dr. Romanes in hi# Introduction defends these last 
definitions ogainst several objections, but the stroiil^t 
argumiiMxt thoft can bfe hronght, against them is found in 
tki oOtRd trofttment; of the {fltenomena of instinct and 

* ia tbfr dbApMmi, tint f^ow. lo - 
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discussing, for example, the question of the general intel- 
Itgence of ants, Dr. Romanes speaks of ‘*the difficulty of 
drawing the line between purposeless instinct and ptur- 
posive intelligence.'' He then goes on to say, “ It will be 
remembered that our test of instinctive as distinguished 
from truly intelligent action is simply whether all indi- 
viduals of a species perform similar adaptive movements 
under the stimulus supplied by similar and habitual cir- 
cumstances, or whether they manifest individual and 
peculiar adaptive movements to meet the exigencies of 
novel and peculiar circumstances " (p, 123). Now this 
distinction between instinct and reason, when it comes to 
be applied, does not seem to be essentially different from 
the distinction between mental and reflex action. The 
distinction of instinct as having an element of conscious- 
ness from mere reflex action which is unconscious, seems 
to vanish in the actual treatment of the subject ; and the 
way of answering the question as to instinct that suggests 
itself most strongly is to deflne it with Mr. Spencer as 
“compound reflex action,” placing both instinct and 
reflex action, as merely mechanical processes, in opposi- 
tion to all conscious action. 

If we take this view, we must regard all animals from 
the lowest to the highest as having a certain measure of 
“general intelligence.” In the higher animals this 
general intelligence may be as highly developed as the 
mechanical processes described by the term instinct. 
For example. Dr. Romanes says, in speaking of the 
beaver, “It is really impossible by the closest study of 
the psychology of this animal to distinguish the web of 
instinct from the woof of intelligence ; the two principles 
seem here to have been so intimately woven together, that 
in the result, as expressed by certain particular actions, it I 
cannot be determined how much we are to attribute to ! 
mechanical impulse, and how much to reasoned purpose” 
(p. 3 ^ 7 )- Now there seems to be an advantage here in 
confining the term instinct to the mechanical processes 
and calling all the rest “ general intelligence/' And Dr. 
Romanes, except in the Introduction, seems to have 
looked upon the facts in this way. But in considering 
the question how the terms should be defined, the diffi- 
culty no doubt presented itself that reflex action, instinct, 
and reason are usually thought of as an ascending series. 
This, however, is merely because the animals in which 
reflex, instinctive, and rational action respectively are 
most prominent, form an ascending series in the scale of 
intelligence. The difficulty disappears when we regard 
all animals as having some general intelligence ; for we 
can arrange them in an ascending series (as Dr. Romanes 
proposes) according to the amount of consciousness pos- 
sessed by them j contrasting all along the line “ non- 
mental ncuro-muscular adjustment " (simple or “reflex," 
and compound or “ instinctive ”) with the mental life 
properly so called. 

That all animals have some consciousness, some 
“general intelligence," is regarded as probable by Dr, 
Romanes ; and perbaps the most interesting portions of 
the book are the early chapters in which he proves the 
presence of an element of consciousness in animals very 
low in the zoological scale. “ Even the headless oyster,” 
he quotes from an unpublished MS. of Mr. Darwb, 

“ seems to profit by experience.” And this power of 
profiting by experience, it must be remembered, is the 


test of rational as distinguished from instinctive acdon* 
But we find evidence of conscious purpose even below 
molluBca* Dr. Romanes records an obsOTatiem made by 
himself on rotifers, and says that if we were to depend 
upon appearances alone, this one observation would bo 
sufficient ground for attributing conscious detennination 
to these microscopical organisms (p. 19). Then alter 
quoting “ some observations relating to the lowest of all 
animals and made by a competent person,” he remarks 
that “although we may suppose that the' adaptive move- 
ments described by Mr. Carter were non-mental, it still 
remains wonderful that these movements should be exhi- 
bited by such apparently unorganised creatures [amcgba\ 
seeing that as to the remoteness of the end attained, no 
less than the complex refinement of the stimulus to which 
their adaptive response was due, the movements in ques- 
cion rival the most elaborate of non- mental adjustments 
elsewhere performed by the most highly organised of 
nervous systems “ (p. 22). 

Now these phenomena, if they are ascribed to mind at 
all, certainly cannot be ascribed to instinct. And it is 
scarcely possible, consistently with the principles laid 
down by Dr. Romanes, to deny that they are mental It 
therefore seems as if we must admit the presence of the 
intelligent and volitional element in Protozoa ; and this 
view suggests itself more strongl}' when we consider the 
nature of the movements of these animals, and when at 
the same time we remember Mr. Spencer's description of 
instinct passing into intelligence by losing its perfectly 
unhesitating or “ automatic ” character. 

In the higher (as regards morphological organisation) 
but less plastic animals Coelenterata and Echinodermata, 
Dr. Romanes finds nothing that cannot be explained as 
reflex action. Taking this into account along with the 
facts already mentioned, we may infer that the opposition 
between intelligent and mechanical action whi^ shows 
itself in the tendency of each to encroach on the region 
possessed at any particular time by the other, is present 
from the beginning of life ; and thus the division of all 
that is included in mind into free intelligence and 
organised habit (instinctive or reflex) subordinate to ft, is 
seen to be preferable to the division into reflex action, 
instinct, and reason. 

The kind of opposition that must always exist between 
these two things when they have become distinct may be 
made clear by bringing together the general results of the 
chapter on Instinct in the “ Origin of Species," and of 
those portions of Mr. Spencer's “ Principles of Psycho- 
logy" mentioned by Dr. Romanes in his preface. Mr, 
Darwin showed, in the chapter referred to, how the most 
complicated instincts may be formed out of purely rtf ex 
actions by natural selection: and Mr. Spencer bad 
already shown in the first edition of the “ Psychology 
how instinctive processes pass into rational procesies 
when they become too complex to be performed 
tatingly ; and how, on the other hand, rational pfOcewsM 
when they are often repeated become habits, and may itt 
length be fixed by heredity as secondary instincts, llofe 
recently Mr. Spencer has shown grounds fbr 
that natural selection Is most important in the eafly 
of evolution, while the formation of habits which dt AM 
are conscious, but at last pass into Instincts, is mnsl 
pottant in the later stages of evotiition. But ip ashjr tf# 
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Mt htrt both the ecmtinuicy of instinct with i^Aex 
itotten and the constant opposition that there is between 
medtanical quasi-mental action and free intelligence. On 
the due hand the organism tends to become excessively 
spei^nsed by the development of instincts under the 
lodtietice of natural selection and by the formation of 
habits *, on the other hand rational processes are constantly 
being applied to slightly different material, thus becoming 
more vaHed, and instincts when they become too complex 
are partially disorganised and contribute their share to 
the activity of the free intelligence. Thus, starting with 
a lowly organised animal having the beginnings of intel- 
ligence and reflex action, that is, having the germs of the 
mental and quasi-mental processes of the higher animals, 
we observe from this point onwards both a process of 
development of each kind of action along its own line and 
a process of transformation of each kind of action into 
the other. 

In some ancient civilised societies of men, habits which 
were originally special applications of reason to particular 
ends have encroached to such an extent on the free intel- 
ligence that almost the whole of life has become mecha- 
nical routine. If the specialising tendency can go so far 
in the case of men, may we not expect to find animals 
rather high in the zoological scale (perhaps some species 
of insects) in which aii the mental activity has passed 
into the form of instinctive processes? The comple- 
mentary problem to that of finding evidences ofintelb- 
gence in the lowest animals would be that of finding evi- 
dences of the absence of intelligence in the higher animals. 
In discussing ants Dr. Romanes remarks that some species 
do not seem to have general intelligence in proportion to the 
complexity of their instincts, though “ other species . . . 
appear to be as remarkable in this respect as they arc in 
respect of their instinctive adjustments’* (p. 127). But 
if there is a constant struggle between instinct and intel- 
ligence, an animal in which instincts have been fixed so 
rapidly that all the plastic intelligence has been absorbed 
in forming them is quite possible, and might be found 
perhaps among insects. Such an organism would be a 
realisation of the idea of Descartes that animals are 
unconscious automata. T. Whittaker 


L TON^S ** HUMAN PHYSIOLOG Y ” 

A Ti^atist on Human Physiology^ designed for the Use of 
Students and Practitioners of Medicine. By John C. 
Dalton, M.D., Professor of Physiology and Hygiene in 
the College of Physicians and Surgeons, New York. 
7th Edition, (London ; J. and A, Churchill, i88a.) 

T he seventh edition of this excellent work shows on 
almost every page that the author has submitted 
the previous edition to careful revision, with the result of 
produciz^^ a much better book in every respect. State* 
mmU M made more concisely and to tlm point ; irrele- 
vant or usdesa iBustmiona are suppressed ; redundant 
sentences h<tve been clipped and pruned till they express 
Mr xntem in tlie shortest fomt Further, arrange- 
itmi nf the book has been much Imtvoved. in the 6th 
ei^i^ I>r« Dalton focussed tho spt^ect under the heads 
of "The Kervous Syatm/* and " R^ro- 

whM in the present nation he bes sub^d^ 


the first section into " Physiological Chemistry *' and 
" Nutrition,** properly so called. This arrangement has 
enabled him to describe more fully the chemical com^ 
position of proximate principles and to arrange the facts 
in a more natural order. As a matter of logical arrange- 
ment, it is doubtful how far Dr. Dalton is justified in 
treating of the Bile under Digestion,” and the Glyco- 
genic Function of the Liver under "Absorption/* but no 
doubt he has felt the difficulty experienced by those who 
have been obliged to deliver a systemitic course of lec- 
tures on physiology as to the natural position of those 
important functions. At what point do they come in, if 
it be the object of the teacher to describe facts in natural 
sequence and in such a way as to help the student in 
grasping an idea of the entire mechanism? In the 
digestive process, the bile plays a comparatively unim- 
portant part whilst the production of glycogen by the 
liver has little to do with absorption. Still both of these 
processes have a natural relation to the great functions 
under which Dr. Dalton has placed them, and an author 
may be cxcuacd for arranging them as he has done, on 
the ground that it is impossible for any one, with our 
present views of nutrition, to state precisely under what 
head, in any systematic treatise, these functions should 
be described. 

In discussing the Nervous System,” Dr. Dalton has 
judiciously incorporated the facts brought to light by 
recent investigators. Thus we have a careful description 
of the physiological anatomy of the cerebral hemispheres 
and associated ganglia, and an account of the experi- 
mental evidence supplied by Fritsch and Hitzig, Ferricr, 
Schiff, Hermann, and Carville and Duret. In particular, 
prominence is given to the attempts of Fcrrier and others 
to determine special centres for sensory perceptions, and 
to what may be called the " check ** experiments of the 
New York Society of Neurology and Electrotology. Less 
importance is justly given to the results reached by the 
rough method of extirpation followed by Flourens and 
many others. Not a few still doubt the view that there 
are {wrtions of the cerebral convolutions devoted to 
special motor or sensory functions, but the student will 
find in Dr. Dalton’s pages a very clear exposition of the 
results of modern investigation. 

The chapter on the " Senses '* is clear and intelligible 
so far as it goes. It does not pretend to give an account 
of the almost innumerable phenomena of the senses, but 
it gives a fair representation of the more common pheno- 
menal whilst it is suggestive and critical. The account 
of the mechanism of accommodation is meagre and might 
be much improved. No account Is given of any theory 
of colour pcrceptioru The account of the auditory 
mechanism is excellent, and the author is extremely 
careful in discussing the attempts made to explain the 
organ of CortL 

The special feature of this book, in all editions, is the 
prominence given to the function of reproduction, and we 
may add that no text-book of a general character gives so 
full and explicit an account of this department Here, as 
elsewhere, the author has endeavoured to be a teacher, 
and has aimed xkOt $0 much at giving a detailed account 
of all the steps of the process as at presenting the subject 
in a form easy of comprehension. Thus whilst it mi|^t 
be possitde to out statements slightly erroneous or 
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deficient in fylness, no one can refuse a compHm^nt to 
tlie skill with which the learner is led on step by step 
through the intricacies of reproduction and development 

The popularity of the work is likely to give Dr. Dalton 
the opportunity of preparing another edition, and we 
would suggest, in particular, that further details be given 
as to the physiology of muscle. A student who has a fair 
knowledge of the structure of muscular fibre, its chemical 
composition at rest and in action, its relations to the 
nervous system, and, in short, the history of its life, has a 
good grounding in the fundamental principles of physio- | 
logy. Again, the accounts of the ultimate changes in the 
respiratory process, of the functions of the kidney, and of 
secretion are meagre, and give an amount of knowledge 
not likely to satisfy the requirements of various examining 
‘boards in this country. The histology of the tissues and 
organs might also, with adv.antage, be given more fully. 

When a teacher writes a text*book it may be taken 
as an indication of bis method of teaching the subject, 
but often the order in which subjects are discussed is 
changed from a desire to give a logical and systematic 
exposition. To deluge a beginner with a sea of facts 
relating to the chemical composition of the body is likely 
to confuse him and to make the subject distasteful, but 
whilst this is a caution to the teacher, it is quite justifiable 
for an expositor in print to begin with such wearisome 
details. With Dr. Dalton’s method little fault can be ; 
found. He leads a beginner, by easy stages, through 
many difficult problems, whilst it is clear he has thought 
out the matter for himself and thus can clearly indicate 
how much may be taken as fact and how much may be 
accepted as theory. 

Whilst Dalton’s Physiology is not on a level with 
that of Dr. Michael Foster in l>eing a representation of 
the most advanced opinions in physiological science, nor 
with Hermann’s ‘‘ Physiology ” (translated by Prof. 
Gamgee), Beaunis’ “ Physiologic,^' Landois’ T>ehrbuch 
der Physiologic des Menschen,” or Carpenter's ‘'Human 
Physiology," as a repertory of facts, it is a compendium 
well suited, on the whole, for a student of medicine. As 
a rule, successive editions of a popular work become 
larger, but in the present instance the author has been 
able to sift and refine so as to save space, without injuring 
the quality of his work. John G. McKp.ndrick 


OUR BOOK SHELF 

Synthase des Min^raux ct des Roches. Par F. Fouqu6 et 
M. L(fvy. (Paris : G. Masson.) 

The authors of this work have earned for themselves so 
high a reputation by llieir numerous and successful ex- 
periments in the synthesis of minerals and of rocks, tbat 
we may almost lake fur granted the thoroughness of the 
work now issued. Till the appearance of this volume the 
results obtained since 1872 (when a similar compilation 
was published by Fuchs) were to be sought in scattered 
memoirs ; all results up to the present date are here col- 
lected into a single treatise, provided with an excellent 
set of indices. In an interesting but brief introduction 
{thirty pages) the advantages accruing to mineralo^ and 
petrology from these syntheses are pointed out and the 
various methods of experiment explained. The next fifty 
pages mre devoted to the experiments having for aim the 
synthesis of rocks^ and the tetnainder of the volume (300 
pages) to those which have resulted in the reproductioa 
of minerals. In each instance careful references to the 


original memoirs and a distinct statement of the appiita- 
tion of the results to geology are given. The bm U 
very well printed on go^ paj^r, and has for f ronUspiefiO 
a coloured plate showing the appearance in poJ|iri^ 
light of thin sections of artificial leucotephrite and pAsalt 
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LET 7 ERS TO THE EDITOR 

( The Editor dots not hold hitnst\f responsibli for opiniom expressed 
by hts correspondents. Neither can he undertake tv refmmt 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous commumadtiom. 

[ The Editor urgouly repiests correspondents to keep their tetters 
as short as possibte. The pressure on his space is so 
that it is inpossibte oihertmse to ensure the appearance enm 
of communicoHons containinst intere^nz esnd novel factsJ] 

The Australian Aborigines 

I OBSERVED in Nature, vul. xxiii. p. 584, a critique from the 
pen of Mr. D, McLemmn upon Kamilaroi and KurnAi," the 
joint work of Mr. Fison and myself. On ]>eni-iiig it I wrote a 
reply to statements it coDiained, but owing to various causes 1 
laid it for a time aside, Indeed I did not feel in any hurry to 
reply to criticisms which really did not touch my arguments. 
A**, however, I observe that attacks are still being made elsewhere 
upon the conclusions at which Mr. Fison and X have arrived, 
and tbat substantially the same arguments are still being made 
use of which were used by Mr. Mcl.cnnan, it has seemed to me 
that the time has arrived to meet these objections at any rate in 
a general manner. It is not possible in the s]>ace which I may 
hope tbat you will give me in your valuable poj^K, to enttt' upon 
details which would be absolutely necessary to render clear to my 
crities certain points which they have evidently misunderstood, 
perhaps from want of clearness on my part, possibly also from 
want of knowledge by themselves of the subject as it exists In 
the AuslraJiaii field. 1 Uterefore now confine myself to some 
prominent points. 

It is absolutely necessary, in order to j^^ceive the structare of 
an Australian tribe with clearness, to distinguish between dan 
as a part of its local organisation, and doss as a part of its social 
organisation. By this I do not mean **c\a,n* in its ordinary 
acceptation, as, for instance, the **clan of the McFhersons," 
but a division of the local organisation which stands in relation to 
a division of the social organiHation as mutatis mutandis dJid the 
Dime to the Phratria of Attica. These two organisations axlst 
in all tribes with which I am acquainted, but in no two tribes in 
the same relative proportion. For the local organisation of the 
Kurnai tribe I have already used the word dan ; for its aocial 
organisation I should use the word da.vs. But the only two 
class-divisions of the Kurnai are the bird totems Yeerung imd 
Djeetgun, which, as my critics take plea'Urc in pointing out, 
“divide the tribe into men and women." That there are, how- 
ever, real totems in an abnormal form, is shown by their dna- 
logues occurring together with totem classes of the ordWry type 
in tribes of South Kastem Australia over an area extendi^ 
more than 600 miles east and west. Some of these tribN6« have 
uterine, and others have agnatic descent. 

In exogamous tribes having uterine descent there ore no 
totem-clans ; in tribes having agnatic descent there xpay be 
totem-clans where the class and the dan have l>ecame coter- 
minous. The persistent use of this word “ totem-clan," wlfiiotft 
regard to its application, shows in our critics a want acquaint- 
ance witJi the nature of the Australian evidence. " 

It is not possible to ar^e correctly from the customs of one 
tribe to that of all Australian .tribes, as our critics appiw to do, 
for the customs of the tribes are very diverse. Tribe* M* 
jqining each other may be found to have each a dist|n^y 
different social oTj^nisadon. It is a most mirieading^ 
to criticise by arising from the reported customs of one UrM 
the customs of disuiit or of all Australian trfbea. The fnmm ; 
my inquiries extend, the clearer this cometi oat, OIM of 
half-sister marriage among the Kamikroi is #A ‘ 

Inguiriea have not as yet brought to Bght Jwty 
tribe practising it than that one reported on Mr. 
mv inquiries show that the Kan^roi ors^nkatiou id. 41 #!^.''’' 
sub-classes, and totem^dasses extends fiu' 

TOunhjnwdiwiittto intd Queenriaiad^ 

classes, sub-dasses, and^temclflas<^gm he^^ 
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otiier ill dklflctic Kot only 4 o tbm totcai-cUiffe« 

ErNi«m|e«nd dcscenr, but th« sttb-ck«s«^, Lt- theh: well* 
fomiM lpti«KutDbo and Muri-KnNi do no likewise, and 
itior^veir the two prhnaTy claaies which 1 have now Kucceede<l 
In^tMUuj; out over the area named are those in fact in consider- 
in^the M^Uty of marriasea the aborigines finally look. It Isi 
in ner; these two primary cUasea which, through their four »ub- 
divisiotis and the group of totem names, imperatively regulate 
marriage: They are tne tw exogomous intermarrying gronps 
into wmoh the tribe in its social organisation is divided. The 
mantege of two Individuals Monging to one primary class is 
regarded in the light of incest, and is very generuly punished by 
deatK IhuH the objections which have been taken that the 
class-names do not influence marriage and are mere terms of 
address receive renewed and positive contradiction from accumu- 
lating evidence. 

As to the objections taken to my statement of the practice of 
marriage by eIo]>ement among the Kumai, T have little to add to 
the full account I have given in my work in that tribe. Merc 
denials of its existence, mere statements ihst marriage by elope- 
ment is a product of misconception/* do not alter the fact that 
the practice existed in Gippsland, as 1 have stated it. l*he dlfh- 
cully which has been raised as to the elder men obtaining wives 
and second wives amounts to nothing. It may interest my 
critics to know as one instance that (he man King Charley, 
whom 1 mentioned in ** Kamilaroi and Kitrnai,** obtained bis 
first wife from Maneroi by elupement ; he obtained his 
Kccond wife from the Wumtinimtti division of the Kumai also by 
elopement, leaving his first wife with some friends during this 
proceeding. In addition to these cases, in which elder men 
obtained wives, or second wive?*, in Gippdand by (i) capture ; 
(2) inheritance from deceased brothers (ow n or tribal) ; (3) by 
the rare cases of gift by the woman's relatives or by exchange of 
a female relative, will be found by those who desire to find the 
evidence in Kumilaroi and Kurnai." 

It i« an error on the part of our critics to suppose that in 
Australia it is genera), or even very frequent for the elder men 
to monopolise alt the women, I’he young men acquire wives in 
varioua manners in various tribes, as by arrangement by rcla- 
Uons, by exchange of sisters, 1^ betrothal, by elopement, or as 
among some of the Kamilaroi tribes, by an absolute ri<jbt of 
selection by the “ initiated youth ” of any unmarried girl of the 
proper dass^name, provided his hands are free of the blood of 
her kindred. 


It has been asserted by more than one of our critics that **the 
dam-^iULmes as well as the terms of relationship are names merely, 
belonging to a system of personal addrei-ses,’* Personal names 
are not in all Australian tribes secret names. In tribe.s within 
ny kncywledge personol names, class^names, totem-names, terms 
of relationship, are all u^ed in addresrivf individuals. There is, 
therefore, no necci-sity in such tribea for individuals to have 
fteonrse to an invented system of ficiitioua relationships for the 
purpose of addressing each other, such as some of our critics 
Mlieve in. Tlie terms of relationship define groups, and the 
individual takes the name of his group. These groups have a 
ifeal existence. For instance, in the tril»e which occupied the 
tabte-land of Maneroo, it was the males of the two primary eJasa 
divisiOiu which met or two groups to mutually inifiate th«r 
yontha, that is, to confer upon them the privileges of manhood. 
It Was the group ** Iambi ** of each intermari'ying primary class- 
oMston which, unaer the control of the old men of the tribe 
ininattod the youths of the other group. The youths being 
inttlkted are aUo Iambi." It was one Jambi who gave a wife 
to the other Jwbi, mriviug bis lister in exchar ge, and the 
tektioiwhip of Jambi indttdeftherefo^^^ ** sister's husband " as 
but it was not impeiative that the 
^ aSst<tf ahoc^ ah *'own sister," for abe might be a tribal 
sister/ Jambi thereftye represent a group j the indlvldbol 
tildes the relationship of his group, and the relationship i» a real 
oilier* We have here two caoji^ous 


PJtogTOOu* irtmn of the social 
atjon of a tribe meeting tohonfar the rights of manhood 
ont we, yoathS df eatdl, and each grim 
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publicatioii. 1 have therefore thought it well to make this state* 
ment, and also to say further that meanwhile I' propose from 
time to time to summarise results in a series of short memoint, 
the firAt tirf which I have presented to the Anthropological' 
Institute, through the courteby of Or. Tylor. I must refer my 
critics to these memoirs, pending a final publication, for repUn 
to their objections and for additional facts which it may be 
advantageous for them to consider. A. W. Howitt 

Sale, July t 


New and very Rare Pish from the Mediterranean 

In Prof. Giglioli's letter on rare Mediterranean fishes, which 
apjieared in Nature, voI, xxv. p. 535, he refers to specimens of 
Sfar/afM ustuiaia^ l^we, obtained at Messina. In some "Notes 
on some rare and little known P'Uhes taken at Madeira/' pub- 
lished between i860 and 1870 in the Annals anti Ma^asiue oj 
Natural Histosy^ 1 undertook to prove that the fishes on which 
Mr. Lowe founded that species were merely young specimens of 
the or»mmon Scarpmna screfa^ L. It might be well if Prof. 
OigHoIi looked at the paper referred to before labelling his 
Sicilian fishes. With regard to the two Mocruroid fishes, Mala- 
cocephalus lavis (I.owe), and Corypkfenoides serraius (Lowe), 
which the Professor captured in the Mediterranean, I may state 
that they are so rare at Madeira, where they were originally de- 
tected by the late Mr, Lowe, that during thirty years 1 have rmly 
obtained a single specimen of the former anti have never met 
with the latter at all. It would he curious if the "singular fish 
of a deep black colour, w ith small eyes, a naked skin, and a 
mo^l abyssal physiognomy," should prove to be the rare Madeiran 
Gadoid, ChiasmotUn ni^er^ descril>cd by me in a paper read 
before the Zoological Society of London on November 10, 1S63. 
The unique specimen was sent to the British Museum, but 
another example was afterwards taken in the West Indies, and 
figured by Ur. Carte in the I^oc. Z, S, London, 1866, pi. ii. 
.Singularly enough the stomach of the latter specimen contained 
a fish which exceedetl the hire of its swallower, and this was no 
other than an example of an extremely rare Madeiran species, 
Ntoscopdut macroUpxdoius^ described by me in the Prc(, Z. 6'., 
January 13, 1863, pi. vii. 

Ill enumerating the known species of precious corals in 
Nature, vol. xxv, p, 552, Prof, Giglioii has not referred to the 
pure white species of hladcira on which Lr. J. E. Gray founded 
the genus l/tmi coralUumy the polyp cells being on one side of 
the b>anchc«, like the Corallium secundum of Dana. Only two 
specimens of this coral have fallen in my wiiy, and one of the^e 
was preixentrd to the Biitbh Museum. This w'as dcscribc<i with 
a figure by Ur. Gray in the Proc. Z. 1S67, p. 394, Kadiata, 
pi. xviU. Sec also his Catalogue of Lithophytes in the 
Musemo. 1870, p. 24. If this white coral could 1 e found in 
greater abundance it w ould form a valuable article of commerce. 

Madeira, August a6 James Yate Johnson 


Aurora 

An aprora of considerable proportions and of the radiant 
form was visible here on Wednesday night. At 9 p.m. the 
centre of energy was in the north-west, and from a large blunted 
cone-shaped smoke like luminf^us mass in that quarter, fan-rayed 
atreamers were projected to the zenith. 1'he streamers were 
crossed at equal intervals by horizontal bars, similar in appear- 
anoe, minus the motion, to the pulsating bars which sometiinfs 
form a feature of auroral activity. The day had been finer than 
has been the prevalent weather of late. Set of wind during the 
day, north-west. Drift of the clouds at high ahitudes from 
Routh-wcRt. ^he night calm, barometer high, thermometer 57, 
At 9 p.m. the western sky was covered with flocculent cirri. 
The north-west was ubiicured by the dense eruptive volume of 
auroral vap mr. The northern sky wos clear, un 4 so ^vas the 
eastern. The moon was shining brightly, llie line between 
the auroral mass ami the region of blue bky was remarkably 
sharp and w ell defined. Just hfter rop m. a narrow streamer 
of great brilliancjr shot ffbuei the north-west across the xenitfa >> 
the north’ western limb of themopn, constittiting a notable feahire 
of the dUpky. As the night mtart on, the centre of energy, 
together with the basal eruptive majis, travelled slowly nora^ 
wma^ and the nordiem ’ sky became covered with bright white 
beamsi risya; said aireami^ At the same time, clouds of the 
cimis type mode a sky in the wesb aa wdl as in the 
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extreme tenuity, others were dense and bright, hiding the stars 
over which they passed. The sky in the end was covered with 
a light haxe, which condensed into a ctond canopy. No pHs- 
mane colours were visible, streamers, beams, and rays through- 
out being alike of a pure white light, though greatly luminous, 
so as to retain di. tinctive individuality in the face of brilliant 
moonli^t. Thursday, early mom, sun shining through a hazy 
skv, vmd light from the south; 9 a.m., overcast; ii a.m., 
rainfall set in. Continuous all the day. Sharp fall of baro- 
meter. Thermometer mid'day, 65, wind inclined to back to the 
eastward. Considering that the vernal and autumnal equinoxes 
are the usual periods o? auroral activity, and that there is yet a 
month to the aist of September, an instance, now of auroral 
energy is somewhat out of the usual course of thinga The 
equinoctial gales, yet earlier, set in with much rigour. Perhaps, 
as everything has a meaning, these phenomena presage the kind 
of weaUier which is to ride the autuom. Scarcely a summer 
l>iid remains save the swallow and martin. The swift left early. 
A solitary bird or a pair was observed, however, evening by 
evening up to the 38th to return to the nesting place of the tribe, 
as loth to leave the English home. To day (Friday) continuous 
rain, which has prevailed all the night Mid-day, thermometer 
64 ; barometer 29*3 ; set of wind southerly. X. 

Worcester, September 1 


Habits of Spiders 

VOUR correspondent, Mr. Frank Kowbotham, in his letter on 
the "Habits of Spiders” (vol. xxvi. p. 386), gives it as his 
opinion that a spicier shakes the web from a desire "to effect 
concealment when it feels danger is near.*’ I am inclined to 
think it does so from a feeling of anger. During a long resi- 
dence in the tropics, I often amused myself irritating spiders 
and watching their conduct. I noticed that they generally seized 
the w'eb and shook it up and down in the manner described by 
your correspondent, but some of the spiders were of so great a 
size as to render concealment by such a manccuvrc quite hopeless, 
and I attributed their behaviour to other motives. They appeared 
to me more to resemble angry monkeys than anything else. I 
have not unfrequently seen the latter when annoyed jumping up 
and down on all fours with their tails erect in the air, or if con- 
fined in a cage seize the bora bp their hands and feet and shake 
them as the spiders did their wcb&, W. J. C. 

Ton.uay, August 30 


T//£ ££S£/£ATO/;!y MOVEMENTS OF 
INSECTS 

respiratory movements of some of the larger 
insects are quite apparent, and have been described 
by various observers. A German naturalist, Herr Rathke, 
published in 1861 a memoir in which he compared those 
movements, observed with the naked eye” and a magni- 
fying glass, in insects of all the principal types. 

According to M. Plateau (who has lately studied the 
subject, and has made a preliminary communication of 
his results to the Belgian Academy), though Rathke’s 
memoir is very remarkable, he overlooked many details, 
and fell into sundry errors, owing to the difficulty of the 
inquiry. 

Haussmann (1803) suggested a method of indicating 
the movements of dilatation and contraction of an insect's 
abdomen, by oscillations of a liquid column ; but he 
recognised that it would apply only to articulafa of large 
size, and it seems incapable of yielding very exact 
results. 

M- Girard (1873) proposed encasing the insect’s abdo* 
jnen with a thin envelope of caoutchouc having a style 
attached which would inscribe the movements. 

It is a form of the graphic method that M. Plateau 
first adopted. He confmed himself to perfect insects, and 
directed his attention to (t) the form of the inspiration 
and expiration ; <2) the parts of the body participatis^g 
in the respimttury movements; (3) the expiratory and in- 
spiratory muscles ; (4) the xnfiuence of certain parts of the 
nervous system on the movements of respiration. The 
technical processes concerning the muscles and nervous 


♦ " 

system are a matter of mere diBsectioOi once the form of 
respiratory movement Is ascertained^ and the latter^ 
therefore, chiefly claims notice in a simple tisumi. 

M. Plateau used two kinds of Styles to inscribe the 
movements on a rotating blackened cylinder. One was a 
narrow light strip of Bristol paste-board, fastened to the 
part of the body whose movement was to be ascertained, 
with a little Canada balsam ; the other a lever of the third 
order, turning freely about a horizontal axis placed at one 
end, and resting by its own weight, at a point near the 
axis, on the body of the insect (the insect, in either case, 
being supported fixedly in any desired position ). 

The graphic method is, however, unsatisfactory, and 
sometimes quite inapplicable, and M. Plateau used 
another along with it, viz. the method by projection, 
which gave excellent results. 

The insect, fixed on a small support, so that the move- 
ments in breathing are not interfered with, is introduced 
into a large magic lantern lit with a good petroleum lamp. 

A reversed silhouette is obtained on the screen^ and if u 
certain magnification be nqt exceeded (say 13 diameters), 
a very distinct image is produced, on which one may 
follow all the respiratory movements sufficiently amplified 
to indicate real displacenients of a fraction of a milli- 
metre. With a sheet of white paper over the ima^e One 
draws the contours of the silhouette, corresponding to 
expiration and inspiration. Further, by changing the 
position of the insect, and by attaching short paper styles 
at parts whose movements are doubtful, a complete know- 
ledge may be acquired of all details of the respiratory 
movements that characterise a given insect. 

With a Utile practice, not only may the respiratory 
movements of small insects, such as files, be easily 
studied thus, but a number of questions are unmistak- 
ably settled, which cannot be decided by direct observa- 
tion. 

The following is a brief rhumloi the author's results ; — 

1. There is no close relation between the form of the 
respiratory movements of an insect, and the insect's 
place in zoological classifications. The respiratory 
movements are similar only when the structure of the 
abdominal rings and the arrangement of muscles moving 
them are nearly the same. Among curious facts here, 
the movements of Phryganeida* are unlike those of nearly 
related Neuroptera (such as Sialis), and like those of 
sting-bearing Hymenoptera. 

2. In all insects the diameter of the abdomen diminishes 
in expiration by approximation of the dorsal and sternal 
arches of the segments ; in some cases the dorsal, in 
others the sternal, showing the greater mobility ; and in 
oihers both having nearly the same mobility. 

3. The modifications in the vertical diameter may be 
accompanied by changes in the transversal diameter {e.g, 
Libellulae), 

4. Contrary to a former view, the changes of length 
of the abdomen, in norma) respiration, by protrusion and 
return of the rings, are rare in insects ; they are observed 
in an entire group only in the case of the sting^bearing 
Hymenoptera. Some isolated cases occur in me other 
zoological subdivisions {eg the caddis flics among the 
Neuroptera). 

5. In the majority of cases, the thoracic segments do 
not panicipate in the respiratory movemedte of insect* dt 
rest. But the respiratory di^acements of the poateribr 
rings are less rare than Ralhke supposed. 

6. It has been thought dUtt the respiratory movements : 
in many insects were progressive, and propagatted lifels a 
wave either from the base of the dhddmen toward* ^ 
point, or from the middle hrenrd* the two 

f excepOpfiei ^wnomhfton, i« 

In all Cokoptera, in in dHw 

bearing Hymemmtmra, in Kasi$ftm, and k pm nf 
dopiera, and only appotre in forms bi ttikiw 

groups* ■ , 
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7 ^ it a pause in the respiratory phrases it 

alw^ occurs in inspiration, 

& In all inteets vigorous enough to furnish suitable 
CttiVes (such as , the li^e Coleoptera) bne finds that the 
ihspiraaon is usually slower than the expiration, and that 
the lattct is often sudden (confirming an observation by 
Sorg in 1805). 

9. In most insects expiration is alone active, inspiration 
being passive, and due to elasticity of the teguments and 
the tracheal walls. (This confirms previous observa- 
tions,) 

10. Nearly all insects possess only expiratory muscles. 
M, Plateau lUs found muscles aiding inspiration not only 
in Hymenoptera and Acridians (Rathke, Graber), but in 
Phryi^eidte. 

n. The superior and inferior diaphragms of Hymen- 
optera have not the r6le Wolfif attributes to them (a con- 
firmation of objections by Graber). 

I a. Many insects, perhaps all, perform, with their 
abdomen, ^neral movements, sometimes small, some- 
times very ample, which do not coincide with respiratory 
movements, properly so called, and must be distinguished 
from them. 

13. The respiratory movements of insects are jwely 
reflex, persisting in the decapitated animal, and even in the 
isolated abdomen in forms whose nervous system is not 
condensed. In the latter case these movements are 
excited or retarded by the same causes u’hich excite or 
retard them in the intact insect (a confirmation of previous 
observations). 

14. The metathoracic ganglions are not, as Faivre sup- 
posed, social respiratory centres (a confirmation of the 
views of Barlow and Baudelot on Libellulae). 

15. The abolition of respiratory movements by destruc- 
tion of the metathoracic ganglions in Dytiscidae and 
other Coleoptera, results from the condensed state of 
their nervous system, in which a certain number of 
abdominal ganglions are fused with those of the meta- 
thorax. 

16. In insects with a condensed nervous system the 
excitation or partial destruction of a complex nervous 
mass resulting from the union of successive ganglionary 
centres always affects all the centres entering into the 
constitution of this mass. 


DIARY OF VESUVIUS, JANUARY i TO 
JULY 16, 1882 

T N the account , given in Nature, vol. xxv. p. 394, the 
* eruption that has been going on in December Was 
describe up to the last da^ of 1881. As the height of 
the lava column had been diminished by the latenS out- 
leu, the surface was consequently some considerable 
distance below tbe lip of the crater, its level on ordinary 
occasions being only a few metres below. 

Under ordinary conditions the ejectamenta consist of 
nrnsses of fluid lava blown out as the spray from an 
tnervescing liquidL They form the so-called lava cakes, 
being flattened out by their while still plastic. They 
m usually v^y apongy^ or scoriaceous, and rapidly 
dilsmtegrate. In the jwesent instance, however, as the 
vapouvs quitted the bva at some consi^rable depth. 

J^stk masw co^ not liwicli the surface. This 
mpid escape of vj^ur the narrow tube between 

sur^ and waa under analogous 

cottdidons to powdw^ a fite-arm. If, for 

Stance, we mmm f cannon, %hose born is oonmosed 

af w*wf Wf The lava-qaM ww replaced by 

of the sides of 




xoo^ by 
wteosed 



Such a condition of things naturally residts in tbe 
straight-tube or chimney assuming the form of a funnel, 
or conical hollow whose apex will be at or near the lava 
level, that is to say, at the point where the gaseous 
products quit the fluid magma. We have, in fact, two 
conditions upon which the size and depth of a crater 
depend, namely, height of lava column, and amount and 
force of vapour escaping. Naturally the effect would be 
modified by local causes, and also the difference of com- 



Slcetch ftfter Nature on July tC, iSBa, 9.30 a.m. View from north of tbe 
conefl and craters of December, xSoi, and January to Tnly x6, iS8a. 
The outer rim is broken away over the old Suure to tno left or east. 
'Jlse smaller bocca is beneath the little fi^re, there is XMrohably the 
remnants of another beneath tbe middle, or left figure. 


ponent materials. Tbe ejectamenta which in this manner 
were very different from that of ordinary occasions, were 
deposited simultaneously in a rim-like manner around 
tbe new crater. 

Thus we see how a nearly perfect cone of eruption, 
such as existed in the beginning of December, composed 
as it was of alternate beds of lava and scoria cakes, with 
a chimney, but without a crater, may be converted into a 
low truncated cone, whose base is of an area considerably 
larger than that of the original, but whose height is much 



I, Outline nrufile of epex of cone after emiitioii of 2878 ; 3, outBae 011 
December 31. xSSi ; 3, oullUie eectlon on Ajpril ax, zfiSa (f.r. the con- 
tinUous line) t 4. cone and crater formod batoreea April end July 16, 
y88a ; A. materials, lava, and aeerim sinoe 1673 1 b. ditto, since Dumber 
3t, tSSt ; c, diuo. liiMte April *3. xfiSe. 


leu. The i^eriw now ocoqpied by * crater proportion* 
ally large. The irhole of these changes occurring viith- 
out the ad^en or abstraction of any material^ eaci^t 
an ash blown away by tbe wind. 

On Janoaxy i. Veauvius had become qniet, and die 
feeble eieeeoni conoaquest thereon could no longer hoist 
^ lOafendi new crMer edg^ but were instond 

bisilittic vp a,'oow oehe of unption around the vent at me 
bottom flfUie craedal hollow. 
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Till January 14 no ^limrner even was visible from 
Naples. On that evening, howe.er, there was a slight 
red reflection, which continued till the 24th, when much 
vapour was escaping. The next day it became quiet. 

February 2, slight gUminer visible again. 

From February 19 to April 23, the mountain remained 
very quiet j only the slightest glimmer visible at night 
That day I visited the crater. 

The crater and its rim of December and January 
occupies about one-third of the plain of lava filling the 
1872 crater. The former overlaps the latter in a north- 
east direction, and is not therefore concentric. As we 
cautiously mount its northern edge to avoid the falling 
scoria cakes, it is seen that the craterial hollow has very 
steep sides, about 40 metres deep, and 150 metres in 
diameter. It showed the usual inter lamination of lava 
and its fragmentary products. Rising from its floor was 
a small cone of eruption, that had been building up since 
the beginning of the year, its centre, of course, occupied 
by the vent, but no crater. ’I'hc fissure mentioned in my 
lust report was gradually filling up by the crumbling in of 
its sides ; there was still oozing a small stream of lava 
from its lower extremity. This genilc flow of fluid rock 
^had been going on without interruption since December, 
and during that period had been thrown out to a consider- 
able amount, which, however, from slow exit soon cooled 
and had not enough impetus to travel far, chiefly piling 
itself up at the toe of the cone, and spreading a short dis- 
tance over the Atrio and Valle dell' Inferno. 

On May 13, became slightly more active, which con- 
tinued till the 17th, the day of the eclipse of the sun. On 
that evening the reflection was very brilliant from a much 
increased flow of lava on the same side. From May 18 
till June 6, gradually diminishing activity, especially 
during the last week. During the 4th and 5th, Prof. 
Palmieri recorded a continued uneasiness, as shown by 
the Vesuvian Observatory and University seismographs. 
That disturbance was the forerunner of a sharp earth- 
quake shock, which occurred at 4*47 a.m. at Isernia and 
Vinchiaturo in the Appenines. At 8 a.m., when I scanned 
the crater with a glass, there seemed to be an increased 
volume of vapour from the fumaroles, and the main 
column was much more bulky and dense. In the evening 
the explosions reached a considerable height, and were | 
very brilliant. On the 7th the same, but on the 8th quieter. 

We have here a small but good example of seismic 
energy exhibiting its focus of intensity in a mountain 
range, yet at the same time setting up sympathetic 
activity in the neighbouring volcano. In fact, I believe 
that if more accurate and regular observations were 
carried on of earth tremors and the phases of volcanic 
activity, at many points scattered over such a country as 
Italy, much might be learned of the internal anatomy 
and physiology, so to speak, of such an area. 

I say Italy in particular, for many reasons. The prin- 
cipal, however, are its simple structure, thus avoiding the 
various complications that must necessarily arise if its 
geology were very intricate. Again, the history of many 
of its principal seismic events are far more complete and 
extend farther back than that of any other coqntry. In 
fact, we may look forward to the time when seismology 
and volcanology will be placed on much the same basis 
as meteorology, and probably with equally important 
results. 

The mountain from the last date to the 29th temained 
traaauil, no reflection being discernible at night. That 
•evening, however, the ejections were to be seen distinctly. 
The following day it was the same, but on July i the 
activity had increased, and the lava that had now l;>een 
arrested for weeks bu^ forth again at its old exit. 

The mountain now took on aomewhat an intermittent 
piiase Qn the third it was quieter, 4th the siune, 5th, 
oth. and 7th more active, 8th, 9th and .10th quieter,, uth 
ana i2(h more active, ijtb, 14th, and 15th quiet. 


On July 16 I made a minute e^taminatlon of the crater. 
Owing to a favourable wind, and whU a muffle over the 
face, the edge of the innermost ope could be reached. 
This, on which we were standing, was the cone of erup- 
tion that was commenced to be formed, in the bottom of 
the December crater, and whose growth had be^n going 
on up to June 29, when the increased activity of that and 
the following days, converted the top of the chimney Ihto 
a small crater, at the same time scattering the materials 
on its outer flanks and increasing the sixe of the cone. 
The cavity, of an irregular conical form, was about 45 
metres deep, and its apex could have been but little above 
the level of the outflow of lava that was still proceeding 
from the old lateral fissure. At the bottom of the crater 
was the bocca or mouth. Its position was slightly 
excentric, and irregular in form, being about 2X3 metres. 
It was apparently undercut by the lava that could be dis- 
tinguished boiling up at a short distance from its edge, 
the issue of the ordinary column of vapours, carrying 
with each explosion a few fragments of the plastic mass, 
thus commencing a fourth cone within the inner crater, 
I\irt of the southern wall had crumbled away, showing 
well the stratification of the beds. 

Between the inner cone of 1882 and that of r88i, that 
is to say, in the fosse-like excavation separating the two, 
and towards the south-west (below smallest figure in 
sketch), another bocca had opened. From 9 to 10 o'clock 
a.m., during which my examination had been carried on, 
only an abundant column of vapour had been emitted. 
When standing quite close to ir, however, it suddenly 
started into increased activity, emitting a column of ash 
and la pill i, perpendicularly to some height, reminding 
one in form of the great gey.ser column of Iceland. This 
was due to the slipping of a part of the outer wall^ which 
exhibited the stratification of the December cone. A con- 
tinual play was maintained for about one hour and a half, 
when tranquility was restored. Mixed with the stones 
and lap] 111 that were being ejected were a few fragments 
of molten lava, demonstrating the opening to be in direct 
communication with the principal mass. Although one 
could approach the edge of the opening nothing could be 
seen, for the amount of vapour issuing. On that occasion 
the usual hydrochloric acid smell was strong but mixed 
with a little sulplmrous, and I fancy I could detect a dis- 
tinct odour of hydrofluoric acid, which is the first time. 
Of course it is known to exist in small quantities always, 

The old lava forming the plain within the 1872 crater, 
and from which rise the two small cones above described, 
is much decomposed and covered by fumaroles, in a 
direction extenaing due south-west, that is to say, 
scait^cd along the same radius as the crateret above 
mentioned. It would seem from this to be the external 
evidence of a dyke which has extended in that direction. 
We might therefo^ infer that if any lateral opening 
should soon form it would be somewhere on the south- 
west of the cone. H. J, JohNston-Lavts 


THE HUNGARIAN ASSOC/A T/OJV FOR THE 
ADVANCEMENT OF SCIENCE 

Budapest, Augi$st%i 

'T' HE twenty-second meeting of the HupgaHun AtSp- 
* ciation for the Advancement of Science has Just 
been concluded. It was held at Debrectin a toi^n gf 
52, inhabitants, and the capital of the great 
Plmn. Two hundred and eighty members were 
and of these 132 joined the Medical Section, iWlli ! 
fcmaic^r were divided pretty evenly betwe^ the F 
cal and Economic Sections, the Physical 
incites Chemistry, Mathematice, and AatroMhy t 
the Economic Section mcludes jmatters relating 
Science and Agricuhtire. (Jnfortuiiu^tely the . 
does not represent Hungarian thei^ 
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ftrcwig X 7 j]ilversity p^y in Budapest exposed to Its 
and they »ve it no countenance either by 
U^pfoseiiceorotheFv^se. Nevertheless we are persuaded 
that &e inAnence of the Association is good. 

Behraezin is a great Calvinist centre. It has been 
catted the Rome of Calvinists/* There is a Calvinist 
Coll^ which educates nearly 2,000 children, boys, and 
young men. Roughly there are 2,000 Calvinist parishes 
in Hungary, containing 3,000,000 souls, and of these 560 
parishes and 800,000 souls are under the jurisdiction of 
the Bishop of Debrecrin. The Bishop was President of 
the Association and the Sectional Meetings were held in 
the College. Great toleration exists in rdigious matters 
throughout Hungary, and the Calvinist Bishop and 
Roman Catholic Prsepostor entered the Hall together 
and sal next to each other during the delivery of the 
Presidential Address. 

On the evening of the first day of meeting, the train 
from Budapest which conveyed a number or members, 
was met at the station by the town authorities, and an 
address of welcome was delivered. We then went to 


the Town Hall, registered our n.ames, received various 
publications including a fine volume giving a complete 
history from every point of view or the town, which 
has cost the municipal authorities 6000 fiorins. In the 
evening we all dined together. On the following day the 
Presidential Address was delivered at 10 a.m. This was 
followed by the reading of letters of salutation from 
various parts of Hungary. A paper was then read by 
Ptof. Tdrbk one of the Vice Presidents on the Meteorites 
of Hungary, and specially on the Kaba meteorite which 
feu near Debreezin in 1857. This was the period of the 
Austrian domination, and many meteorites had already 
been taken from Hungarian museums and transferred to 
Vienna* A demand was at once made for the Kaba 
meteoiite to be similarly transferred, but the Debreezin 
authorities answered, f t is true that you have a right to 
everything on and beneath the earth of Hungary, but 
this came from Heaven. Hence we propose to keep it 
here.** And it remains in the Debreezin Museum. After 
the meteorite paper an culogium was pronounced by Dr. 
Popper on Dr. Albert Kain, a recently deceased and pro- 
minent citizen, A short paper on children's diseases 
was then read by Prof. Bddogb, and the proceedings termi- 
nated at I p.m. Soon afterwards the members sat down 
to a public batKmei of a very festive nature, which lasted 
tiU nearly 5 o'clock, and was notable for the national 
dishes, and profusion of native wines and mineral waters ; 
of the latter Hungary possesses no less than eighty 
different varieties. 

At s o'clock a lecture was given by Dr. Kisi on 
Batvani, a professdr of physics in the Debreezin College 
Of the last century. He studied in Leyden and was the 
first to introduce experimental illustration into the college 
lect^s. A good deal of his apparatus was exhibit^ 
and the atr-pump with a huge horizontal barrel two feet 
m laogth and three inches in diameter, was particularly 
interestmg. in princifde it scarcely differed from Robert 
I second air-pump of the proceeding century. 

S .a.m. on the^following day the three sections were 
, and addresses delivered by the Presidents. The 
Ffoysical Secti^ was presided ov^ by Prof Hunteivi of 
Budapest, and hU address was mainly devoid to the 
Meteorology of Hungary. He dwelt particularly on the 
evils resutotng from the cutting down of forests, 
4 damotal changes himly to msult fhw^ As 

is cdthdionly burnt for fud in Hungary, and the 
^ nty severe, the destruction of fcwstB is pro- 
deWh^g at a^reat mte. The qddross ^ cdniWtdmd of 
It was .orde^ ip be priuied 
ahd ifistributed all over the 

Sac^km was presided over m TdsQfe and 

^ ^ : m and t eno m ine aged aj(i4n m ^ $' to' a 


very crowded audience Prof. Antoiik gave a lectmo on 
the electric discharge, with some original experiments. 

The Sectional Meetings were continued the next day 
and in the afternoon an excursion was made through 
the Debreezin Forest to an Agricultural CoUege founded 
by the Government for the instruction of land agents 
and managers of large estates. The course extends 
over three years, and the students pay nearly ;£ 21 a year. 
The institution is a large model farm possessing a 
good deal of land, and very complete farm buildings 
in which fine breeds of cattle, horses, and pigs are 
reared. The bulls and horses are of particularly fine 
breed. In returning we halted at a forest hotel, dined, 
and afterwards danced, the national Csdrdds being 
of course the most popular. Sectional meetings were 
continued during the following day, and on August 27 
the closing meeting was held. In the afternoon th^e was 
an excursion to the salt lakes of Nyireghdza. 

The invitations were written in Latin, as of course 
Hungarian is a language, not much known out of the 
country. They were worded as follows : — 

** Doctores Medicinm et naturze scrutatores Hungariie, 
hoc anno Debrecini a 20*27 Mensis August!, Congrega- 
tionem Scientificam sunt celebraturi. 

** Cum ad hoc Congregationem D. . . . M. . . . N. , . . 
solemn iter invitaremus, simul impense, rogamus, ut nos 
gratissima sua prsesentia honorare,vel aliishunc honorem 
delegare, congregationisque medicorum et naturae scruta- 
torum in cognoscendio rerum causis positum studium 
favore et si lubet opera prosequi non dedignetur. 

Dissertationes de nature rerum agentes, secundum 
statuta congregationis, qu^cunque lingu^ haberi possunt. 

Sincerissintam quam possumus salutationem exhi- 
bentes perseveramus. Debrecini, 4 Mai, 1882.'’ 

A few years ago Latin was commonly spoken by edu- 
cated Hungarians, and Latin words are now frequently 
used in intercourse with foreigners. One morning when I 
was looking for my host, his little son gravely gave me a 
letter which he had rapidly penned, express^ with the 
following charming naivetd; — “Domine Professor! Mens 
pater est in CoUegio. Si Vestra Dominatio alioqui ilium 
vult, voco statim domo. Hora nona certe redibit" And 
while on the subject of colloquial Latin in this country, 
we are fain to remember the story of the English sailor, 
who was rolling a gigantic piece of tobacco in his mouth, 
to whom a Hungarian, unused to the custom said, pointing 
to the distended cheek, *'Ouid est hoc?*' whereupon the 
sailor answered readily, “ Hoc est quid.*’ 

It is impossible to conclude this short notice of a 
very interesting scientific meeting, without mention of 
the extraordinary cordiality and hospitality of the town 
of Debreezin. G. F. Rodwexl 


TH£ BRITISH ASSOCIATION 

'^HE number of papers in the two leading depanments 
* of the Biological Section were very few this year, 
as indeed they have been for some years, and therefore 
it was decided by the General Committee that the number 
of departmenta of that section be reduced from three to 
twa Next year's meeting was fixed for September 19, 
with the view ot bringing it towards the close of the 
holidays rathmr than in the middle of them. A formal 
resolution was also passed authenising the Council to 
make the best arrangemenu they can for securing an 
equal representation of all the sections at the meetiiq^ 
proposed to be held at Mcmtraal in the succeeding year. 
One or two spe«tken seethed to doubt whether the nnittier 
could be regwed as finally settled, A suggestion wsa 
mad^ that a ideetihg should be held in this country oe 
usuaL and that the vice-presidents should go tnCamda 
at demiUaa. Jt^Sistated oh both sides that members 
wore imsettt at Monday’s meethig whose votes wotdd 
mlve matesIpBy aetecM !^e decianm arrived at It Is 



4S8 


NATVRE 


\S0f4> 7i; 


matter of satisfaction that Southport contains numerous 
public meeting-places dose to each other. The scat- 
tered position of the Sections at the present meeting has 
been a verv serious obstacle to members vishing to hear 
papers in diflerent Sections on the same day. This has 
been especially the cate in Section C, which, being half a 
mile from most of the ether Sections, seldom obtained a 
good audience, and indeed was only filled when the 
popular subject of the Channel Tunnel was brought before 
the Section by Messrs. Boyd Dawkins and De Ranee* 

REPORTS 

Report of the Committee eowistin^ 0 / Prof Roscoe^ Mr. 
Lockyer, Prof Dewar ^ Prof Lvveing^ Prof Schuster^ Caft. 
Abney f and Dr. Marshall IVatts, appmnted at the York Meeting 
to pr^are a Neiv Series of Wavedmgths Tables of the Spectra 
of the Elements. — This Committee report that they have lately 
obtained an instnunent for the more exact performance of the 
process of graphical interpolation, constmetea by Messrs. Cooke 
and Sons of York. And since this instrument has only been 
received within the last few weeks they ere not in a position to 
make a detailed report to the Association. 

The R^0rt of the Committee consisting of Prof Balfour 
Stewart, Thdrpe, and RiUker, appednted at the York Meeting to 
Report on Methods of Calibrating Merturial Thermometers was 
read by Prof, Rucker. Thermometer tubes are in genial of 
unequal bore ia different parts, and the indications of the instru- 
ments will thus be erroneous, unless these irregularities are 
allowed for. If a short column of mercury broken off from the 
main mass in the bulb and tube be measured in different p irts ef 
the tube, its length will be greater in the narrower, and less in 
the wider part«. By means of such measurements the correction 
for the inequalities in the bore can be applied in two different 
ways distinguished as methods of calibration and correction 
respectively. In the first the length of the column of mercury 
is measured in various parts of the tube before the scale is etched 
on it, and the lengths of the divisions are then so adjusted as to 
make equal differences of scale readings correspond to equal 
volumes. In the cecond the tube is in the first instance furnished 
with a uniform scale, and a talde of corrections is afterwards 
drawn up, by means of which the same end is attainevl as before. 
In either case the measurements have to be made in some sys- 
tematic manner, and a number of different methods of ^lerform- 
ing this obKervAtions and calculations have from time to time 
be^n proposed. That in use at the Kew Observatory U the 
simplest of all, while the more elaborate methods have for the 
most part been proposed by German writers, The report con- 
si >)ted of a minute discussion of the relative merits of these 
various methods, the chief of which had been applied by the 
Committee to the same thermometer, so that the results could be 
readily compared. The measurements for this purpose were 
made in the Physical Laboratory of the Yorkshire College. The 
methods chiefly, investigated were Gay Lussac's, H&lTstTdm's, 
Tbiessen’s, Marek's, Rudberg's, and Bessel’s, both as modified 
by vou Oettingen, and al. o with further modifications introduced 
by Professors Thorpe and Kiicker. As the result of a long 
theoretical and experimental investigation, the Committee con- 
clude that labour is saved and equm accuracy secured by the 
repetition of the simplest method of correction (C^y Lussac’s), 
instead of the employment of more elaborate and theoretically 
more perfect schemes. 

Repwt of the Committee, consisting of Professors Odling, 
I/untington, and Hartley, appointed for the Purpose of inves^ 
iigating, by means of Photography, the Ultra-Violet Spe^k- 
Spectra emitud by Metallic Elements and their Combinatiom 
under Varying Conditions. report was drawn up by Prof. 
Hartley, and communicated to the Section by Prof. Huntington. 
The ok^eet of this investigation was to give, first, a means of 
readily identifying the metals by photographs of their line 
spectra ; secondly, a knowledge of the alterations prododble in 
the spectra of metallic salts by the presence of various non- 
metaJlIe elements ; thudlyi a knowledge of the alterations caused 
by the dHution of m^aluc solutions ; fourthly, a possible means 
cl perfbrmfpg rapid quantitative determination or metallic sub- 
stant^ hy the fud of photography, and obtaining permanent 
records of the resnlta. These obj^ have been more or leu 
complet^y attained, and the results obtained have been the sub- 
ject of two cUmmnxdoatlc^ to Jtho Rcyal Society, wh^ oontain 
an account of the iduddatlon of the fmtowixi; pc^ts j-— (I) TI» 


solution of the p acucai difficulty of obtainiiilg photogtapha ^ 
spark spectra of meUlUc salts from their solntlona; the 
C'lmpamon of spectra yielded by metallic electrodes with thON 
obtained from saline solutions ; (3) the variations m spectra 
caused by dilution of saline solntioiis ; (4) the settsitufmiess of 
spectrum reactions under ce^in conditions ; (5) the va^tiou in 
tne spectra of metals caused by alterations in the intensity of the 
spark employed* A comparison of the spectra of solution of 
salts with those of metalPio eleet'-odes show that m almost all 
cases the lines of the metals were produced firom the solutions. 
The non-mctallic constituents of salts do not yield any marked 
series of lines. The spectrum of aluminium, as obtained from 
pure solutions, is free from a group of short or discontxauoiis 
finep, which the author has shown to be due to Iron. In esti- 
mating the relative proportions of the constituents of cUleys or 
minerals, only those methods are to be recommended in which 
solutions are used, as in this way the non-homogeneity of the 
substance nnder investigation can alone be obviated. With 
regard to the reversal of metallic lines, it is pointed out that 
ove^-expo^ure suffices to produce reversal without materially 
influencing the rest of the spectrum ; and in order to obviate 
this result, it is recommended that comparative exposures rimnld 
be methodically employed to confirm the accuracy of observations 
made entirely by the aid of photographic repreicntations and of 
spectra, lilts is especially the case where gelatine or other dry 
pwtes containing organic matter are employed. 

Report of the Committee on the Lunar Disturbance of Gravity, 
by G. H. Darwin. — shortly after the readrug of the first report 
last year at York, it was found that the instrument with which 
he and bis brother had been working, bad broken down, and 
this together with a series of unfoneen circumstances, h^ pre- 
vented their continuing their observations. But he still had 
some remarks to make on the subject. From a remark made 
by Signor de Rossi on an observed connection between baro- 
metric storms and the distnrbance of the vertical, he had been 
led to make some investigations on the mechanical effects caused 
by variations of pressure acting on an elastic surface. When a 
heavy body rests on the surface of the earth in the neighbour- 
hood of a pendulum, the direction of the pendulum, or the 
vertical, appears to change, a change due to two causes : first, 
an actual change due to the attraction of the heavy body on the 
bob of the penclulum ; and secondly, an apparent chai^ due to 
an actual cluuige of level caused by the clastic yielding Pf the 
surface. Sir W. Thomson had pointed out to aim a very re- 
markable relation between those two effects. If a heavy mass 
of any form be placed on the surface of an elastic plate or great 
thickness, the deflecti m produced on a plumb-line suspended 
over any point of the plate by the attraction of the mass ispro- 
p^rtional to the slope produced in the plate at the tame poim by 
the elastic yielding to the mass. Applying this to the case or 
variation of barometric pressure, and supposing the earth to have 
a rigidity between that or glass and copper, he found that the varia- 
tion of slope between two places 1500 miles apart due to a difference 
of 5 cm. of barometric height would be o^’oriy, whilst if the 
attraction of the air be included, it would amount to 
Thus, considering two cases of high pre»sure to right and W, 
there would be a difference in the position of tlm plumb-Una 
relatively to the earth’s surface of a' *0292. The am^tnde Cf 
oscillation at Cambridge due to lunar dis urbanoe or gravity^ 
as computed on the hypothesis that the earth i . rigid, was in hist 
year’s report shown . to be 0"'O2i6, whilst the instnunent wun 
capable of detecting changes of o’X)!. As these quantl^ 
were all of the same order of magnitude, he came to the cohchi- 
sion that it was^ hopeless to expect determinationa of the lunar 
effect by expenment based on the pendulum method* There ^ 
was another effect due 10 change of barometric preksurt, vi*. tm - 
alteration in the altitude of the anrfree. Under the laOmcircitni- 
stonoes as above the difference in hel^ at the two place* wdw 
ly 9 cms. The same reBsoniag applied to (he tides would show 
there would appear to be a greater rise and fait of rides 
tto actually exists. lYds effect Is in the oiiporite difecrioo 'to, 
t|^ to the elastic yieUiiig of the earth on 
tide-nsing forces of the sun and moon. Near a mri Im : 

change of the vertical between high mid 
wwd be far more considerable than in the ca e 0# 
harometrm preuure* Wirii a dtffcronce of true height of '' 
betw^ hi^ and low tkle of 40 with a rid 4 V 

le^h of 39» mOea, Oie to riopit « • distance bf t L.™ . 

w^e the w^s edge would be 
I^tedout e meUi<^ hy wWrii the eHM 'of 
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o)>aenn^ Mr. Darwin'a experiments miglit be detemined inde- 
petulenUy ^ tbe dewUtbn prbdueed by the ^xetic jfiddiitf of 
vbe due to his He &%> t\^ested that Mr. 

Demin sbould apply the same reasoning to dlKUts the pheno* 
mena of seiches, such as have been oheerved by Forel on the 
Lake of Oeneva. 

of Mi on ikt Pnsent Sioit of Sfafrnm 

Amfysis (drawn np Dr. Schniter).*^!!^ report consUts 
of three pv ts. In the £lnt part the qotstton U discoMed whether 
any numeriosl relation between the difTerent periods of vibra- 
tion of one molecule can be traced. The result of several 
investigations seems to be that though the difTerent vibrations 
are connected according to some u^noarn law, they are har* 
monies only in exceptional cases. The second paxt of the 
report considers the question whether a connection exi ts be- 
tween the spectrum of a compound and the spectrum of the 
elements which make up the compound. The investij^ations of 
Dr. Gladstone are referred to, since confirmed in manymstances, 
in which he has ^hown that coloured acids, as chromic acid, 
when combined with' diifercnt bases retain their owm absorbing 
properties. The same applies to coloured ba^es. But as Dr, 
Otadstone himself points out, the law is by no means a general 
one. I'he curious observations of &unsen*s on the absorption- 
spectra of didymium salts are discussed. Bunsen has Mown 
that their spectra are all very nearly alike, but slightly displaced 
cither towards one or towards the other end of the spectrum, 
Capt. Abney and Col. Kesting's observations on the absorption 
in the infra-red are referred to at length, and the connection 
between the luminous spectra of j^uch bodies as the chlorides, 
bromides, and iodides of the alkaline earths is discufsed. In 
the Ust part of the report the similarity of the spectra of blmiiar 
bodies ifi pointed uu>, but no numerical connection has as yet 
been found, 

Riport of tho Committcf^ consisting of Ltenf,‘Col, Godwin 
Austen^ Df\ G. //artiatsh. Sir f. Hooker ^ Dr, Giintkef^ Afr, 
Seebohmy and Mr, sSclatir^ appointed for the purpose of investi- 
gating the Natural History of Socotra and the adjacent Highlands 
of Arakin and Sotnali Land , — The balance in hand from 1S70-1 
(w. 7 j. 10//.), added to the too/. gi anted at the Yoik meeting, 
together with the amount received up to the present time l>y the 
sale of the duplicate specimens of birds and land shells, viz. 
17/, i?j 4//., r^uced by 7^. for postage, leaves a total balance 
in band of 143/. Ijx. %d, for any future work on the Socotra or 
in the adjacent mainland. 

Since the last report was presented Prof. J, Bailey Balfour 
has bwn working whenever his other dudes pennitted at the 
extensive botanical collection formed by him, to which mu%t be 
added the plants collected by bchweinfurth, who has since 
visited the Uland, and who has placed the same most liberally at 
Mr, Balfour's disposal. Some of the preliminary diagnoses 
luve been publish^, which bhow that the different groups are 
very rich, and that there Is a very considerable amount of work 
in the collection which can only be brought out slowly. Prof. 
Bd^ur hopes to give a short report on what is completed at 
th(s n^ing. Writing on June 17 he says:— I have a lot 
utotli miposies in press just now, and hope in August or Sep* 
ttmCr to Cduoplete my work on the Botany. This hneuU In 
however, mterfere, as Schwebfurth will be unable 
^ cqatinue bis communications, and I am waiting for a lot of 
. stofcw by him on many epeoie^ I only hope his coUectkns wtU 
. not be destroyed^ anef as he has some of my specimens at present 


work^. out by Frcff, Bdnneyi'whoM report on the subject was 
before the RojrM Soc^yat their W meeting of the present 
Keilion. Hestates that ^ gsMIime^tone plateau, wt^b forms 
so>^ a lEW of the uiilaaC district of the iilaad, is found by 
Foraminsfem pres^ in the rock to be of Miocene age. 
This is seen to test to many jOaces up^ a floor of very andent 1 
bearing a gmietnl resemblanGe to the hto<d>aiic^ent ^ 
todks of north'WMtem Britain and attm ooiiiitrM Ihe 

Mg^ gfonnl in ibt island, 
so fhr iW W Ibe brnogl^ gnpltm 

Itoor to ririi k fetom iwiiriim o ^tobri^^bie 

^mkcnee tothoandf t^ina ttovartod by#k^ 
a^:o&^4Q«oa* ihtt 

to tt by tod jMshes imd eme 


limestones* Utese also are ocmuionally out by basalts and 
perhaps txachytic rocks. In the northern part of the bland* 
beneath the limestone, it an argillite of uncertain age, and there . 
is probably some representative of the Kubian sandstone.” It 
is, however, almost certain that for a long period antetior to 
the Middle Tertiary. Socotra formed part ot a land surface, and 
it is quite possible that the summits of the Haggier mountains 
may not have been even then submerged. If so ,the flora, and 
perhaps the fauna, is likely to have an exceptional interest, 

As to a renewal of exploiatioa*, the Committee fear that 
Eastern affairs make the t utlook very unsatisfactory, and it 
W'ould appear all through the East, in the vicinity of Aden 
especially, there is a very hostile spirit rampaut ag^nst Euro- 
t}ean8. It is hoped that there may soon be f omc definite settling 
of the excitement, but at present the Committee do not think 
that any plans f< r a future expedition can be made. 

Theresnits of the Socotran exploration have I ecu so ^ucce.s- 
fut and so great, considering the small expenditure of money 
and time it entailed, that the Committee trust they may see the 
tome kind of work extended. They trust that the opportunity 
will hot be lost of sending properly trained naturalists into the 
mountainous regions of Eastern Africa, which the despatch of 
an expedition by the Geographical Society now presents. Tbe 
scienilflc knoa ledge that would be accumulated by such ex- 
plorers in such conditions as that lofty region offers would be of 
immense value, and not of secondary interert cr importance to 
purely geographical information. 

, The Committee do not, therefore, avk for any further grant at 
present. 

Report of the Committee^ consxstino of Mr, fames Hejnoood^ 
A’./P.Y., Mr, Wiiliam Shatn^ Mr, Stephen Boux'nt^ Mr, Robert 
WUkimou^ the Rn*, W, De'any^ Prof, N, Story Maskelyn^^ 
M./\f P'.R.S,, Dr Stlvanus P, P'kotnpson, Miss Jydia P, 
Peeke-, Sir John Lubbock, Part., M.P., F,A\S , Pxvf, A, W, 
Willianuon, F,R,S,, M)s, Augusta Webster, Rev, W, 
Crosskey, Prof Roseoe, F,R,S., Prof, G. Cany Foster, F.R,S,, 
and Dr, J, H, Gladstone, F.R,S, [Sccpc/a^y), appointed to watch 
and report on the UHir kings of the proposed revised New Code, attd 
of other Ugisiaiion affecting the teaching of Science in Elementarp 
When this Committee was rc-appoinled at York, It 
was with a special view to the important changes which it was 
expected tbe Government would make in the Education Code. 
In the po 4 !rcript to their previous report, great ^at^sfaction was 
exprci^sed at the general scope of the proposals " that had just 
been submitted to Parliament, but it w'as urged that the know- 
ledge of nature should be more effectually encouraged as a class 
subject. 

On assembling in tbe autumn, ycur Commiitre added to their 
number the Rev. U. W. Cro^skey of Birmingham, and Pri f, 
Roseoe of Manche^le^, * nd, subsequently, Prof. G. Carey Foster 
of London. 

At the hrst meeting it was determined to enter into commum- 
cation with Mr. Mundella, the Vice-President of the Committee 
of Council on Education, but ihe serious illness of that ^ntle- 
man caused a delay. 1 he Secretary, however, eventually saw 
him at his oun holw, amt f uikI him desirous of receiving ihe 
views of the Committee by deputation. As this was a step 
which your Committee f^It themselves nut jusiihrd in taking 
unless thrt ugh the g* verning body of the Association itself, they 
drew up a series of lesolut'ions and itubmitted them to the 
Council, with the request that that body .^buuM appoint a depu- 
tation to urge their views. 

These resolutions Were passed by the Council, w ith the addi* ion 
of that numbered VII, They were as follows 
I. That Clauses 9 (3), ao, 26, and ike biandard work In Geo- 
graphy {pp. 6 and 7) be apprwed. 

n. That the arrangements involved in Clan es 18, 19, at, 23, 
and 27 be subject to revision on the following grounds 
a. That Clauses 19 and 21, read together, will pTSCtically 
ftxoluxto Elementary teaching in toe Lower Division; M 

Geography will be almoiit alw^ays choKti by teachers as the 
second subject. 

A That placing Standtod IV. in toe Lower instieiid of toe 
Upper Diririon Will reitriot the eholet of Clasi-subjects to be 
to^ht in tiiat Standard^ «hd tdtogether exclude toe teachiiqf of 
any of the stttfleqti. ' 

f, taking aU dtose Glauses as they stands there wid 
nractlealif he a otototkto hi the teaching of Elementary Selenoe 
toe |«ie otf Itotif^ ;toe Infioit s 3 »dol (Clause p ( 3 ) ^ till 
entoitog the Ute IMAim {aaotos xj and ay). 








It Is thertefor? i^ecoumientled CUuae ai be Wt owt ; And 
tluct Cban« 19 be sq moditel as to permit of the ordbiurf Ow 
Onot being paid if the chUares in any one or two of the 
Chs* sa^ects, and an additional Grant if tbreq be talteit. 

IIL That the list of Specific subjecte (Clause 35) sbould in* 
dude Klemeotary Fbvatcai and the fundamental fact* of Che* 
miatry ; and the word ** Geometry^' should be need inetead of 
** Euclid/’ 

IVl That Qaufie 29 be left out, inateuch a* Bmneetie £00^ 
nomy includea the j^nciples of alimentatian» sanitation, &g. 

V. That the teaaiing of Spcdfio os well as Class'subjects iir 
N^ht Schools should be provided for in Clause 30. 

vl. That the Standard work in Elementary Science (pp< 6 
and 7) needs re-arranging 

The dividon (o) shomd generally include plants as well as 
aniutals. 

The divisions (^) and (r) should be welded together, and more 
pro^essively arranged. 

vxl. That the Science programme should be regarded os a 
suggestion, but not necessarily ns an inevitable arrangement. 

vlll. That the Pupil Teachers’ course (p. 11) 5UI provide 
for the study by them of Elementary Science, seeing that they 
will in all probability be required to give Object lessons, or to 
teach Elementary Science in the Schools, and to attend science 
dosses at College. 

A deputation was appointed to present the memorial, but so 
many other public bodies were approaching the Education De* 
partment on the subject of the New Code, that Lord Spencer 
was unable to find time to receive it, and the memorial was sent 
in the usual way. Dr. Gladstone, however, as one of a depnta- 
from from the London, Binuingham, and other School B^rds 
had an opportunity of urging the claims of science, and mention- 
ing the special wishes of the British Association. Nothing 
could be more distinct than the assurance of both L^rd Spencer 
and Mr. Mundella as to their desire to introduce the teaching of 
Elementary Science as far as circumstances would permit* 
Kec^nwendations somewhat similar to those of the British 
Association were made^ not only by the above School Boards, 
but also by a Conference of leading educationists on Code Re- 
form, and by the British and Foreign School Society, 

When tlm New Code was laid on the table of the House, on 
Mar<& 6, it appeared that some of these recommendations had 
been adopted, and that all the clauses in the Propofalw *’ which 
were approved by your committee had been retained- 
The OToposals thus retained are os follows 1 — 

In innmt schools the merit grant will be dependent upon the 
report of the Inspector, who will have to take into consideration 
the provision made for “ simple lessons on objecis, and on the 
phenomena of nature and of common life.” 

The leading facts of Physical Geography will be taught, not, 
os before, as an optional specific subject fpr the high standards, 
but as a part of Geography which is a cla^s subject for the 
children in all the standards. 

teaching of the principles of Agriculture as a specific 
SQ^ct is, for the first time, recogniseil. 

The recommendations adopted are as follows ; — 

** Chemistry " and ** Physics ” in the two branches of ** sound, 
light, and heat,” and of electricity and magnetism,” have been 
added to the list of sciences capable of being taken up as specific 
suWeets by children in Standards V,, VI., and VII. 

The scientific specific subjects are admitted for the first time 
into the curriculum of cvcnii^ schools. 

The Department has considerably modified its scheme as to 
‘‘Elementary Science ” as a class subject ; this “ may be framed 
so as to lead the scholars in Standards I. to IV. up to one of 
the scientific specific subjects ; ” but a scheme is also given 
which “ niay be taken as a guide suggesting heodsforasadicient 
number of lessons in each standard.” In the scheme, plants are 
recognised as fully as animals, and the incousisteocies that 
occurred in the original scheme are avoided. 

Hie Department has not, however, acceded to other reconi' 
meudations of your Committee. There are still retained such 
restrictions as will greatly hinder the introduction of this ele- 
mental^ scienoe as a class subject, Domeatic Economy bos lost 
Us premwkCfe as a specific subject in glrh’ schools, Euclid is 
still enforced at the handbook of geometry. There U no pro- 
vision ibr the examination of pupil teachers hf Her Majesty's 
lTispeemr,<^la any branch of natural science, excepting that 
gs^a|dxy Is made to Jndode a , good dee) c«f physml Irnoiw- 


Your CommUtee having been informed tbatSir 
intenc^ to nwve in parliament thaa R W* desMde nfipw 
children to be piresenred for eomminarion tnanyef theriHMgnIscd 
doss subjects, passed a lesedation ofiering him “ their la 

asking that the three clhss subjects of Sohedale XL of the Nev 
Code, vU., English, tieography» and EkSDentsey Selekbe, 
should be placed on the same footizffi.” Sir John Lnbboch, in 
his speech, referred to the views of the Brimh Assodaliaa on 
this point; the debate whidi ensued was vety favoumbiettf the 
claims of elementary science, and the Vice President prosedsed 
to give the subject further consideration, and to “sul^t it to 
the Council of Her Majesty's inspectors and (he able men who. 
assbted him in framing the Code, and, if it was possible^ he 
should be happy to yield to the wishes which bad been 
expressed (see TlifWj, April 4, iSSab 

Many of the Elementary School of this counhT are woW 
working under the New Code, and before the month of M*y, 
18S3, they will all be in that condition. In that month also tnh 
Government inspection under this Code will commence, and it 
will be possible to ascertain many points of interest, such as (1)^ 
the quality of the object lessons in the infant scho^ds ; (J) how 
far the proposed improvements in the teaching of geography are 
carried out in practice ; (3) to what extent elementary science is 
taken up as a class subject, and whether the teachers generally 
take it up as an introduction to the scientific specific subjects, or 
continue it as a class subject through^ ut the school ; and if so, 
whether they have adopted some fuller scheme than that sug- 
gested in the Second Schedule ; (4) whether the discontinuance 
of the teaching of specific subjects in Htandaid IV. is really a 
gain or a loss to science. 

Your Committee, if reappointed, j ropo^e to obtain informa- 
tion on these points, and to draw the attention of the Council to 
any matters that may be necessary in connection with the work- 
ing of the Code, or in respect of any future alterations. 

Preliminary Report on the Flora of the Hettifhx Bed 

Lotoer Coal-measures^ by Prof. W. C. WHliamson, F.R.S,, and 
W. Ca^h. — The area examined is bounded by Bradford on the 
north, and Sheffield on the south, many of the coal ‘pits ave now 
closed owing to low prices of coal, and to the iron- pyrites for- 
merly worked being no longer used owiim to the low rate at 
which foreign sulphur is now imported. Foj'sils were obb|ined 
from a bed of inferior coal 2 feet 6 inches in thickness, studded 
with “coal-balN,” consisting of carbonate of lime and carbonate 
of magneria, which are filled with fossils, which exhibit the 
most perfect condition of pre^ervotion, even to microroocdcal 
structure, surpassing even the well-known beds of Oldham, 
Much light has been thrown into the intimate structure of a Urge 
amount of vegetable forms, though some are still doubtful. 

Tenth Report of the Committee^ eonsisting of Prof J, /Viciif- 
wich, Prof T. MeK. Hughes, IVof IV. Boyd Dmokms^ Pt%f 
T. G. tlonney, the Rnf. H W. Crosshey, Dt. Deam^ aid 
Messrs. C, £. De Ranee, I). Maekisdosk, R. If, lid ammn , 
y, E, Lee, Jantet Plant, W. Ptngelly, W. Mofynetur^ H, G, 
Pordkam, and IV. Terrill, appointed for the purpose of rteds'ddt^ 
the position, height above the sea, lithologkal ehasacters, siu, oem 
origin of the Erratic Blocks of England, Walts, and 
reporting other matters of interest connected with the san^ emd 
taking measuoes for their preservaiion. Drawn up by the Rev^ 
H, W, Croflskey, Secretary.— The Cammittee have received idle 
following accounts of Erratic Blocks examined during t^e past 
year i— 

Major Woodall has examined a number hf 
boulders brought from the bottom of the North Sea nondtof 
Flamboroueh Head, and gives the following aocoujri of iSheir 
position and character : — 

North of Fiamborough Head loige numbers of bouldm JOtt 
found strewing the bottom of the North Sea; btfi: thwW# 
arranged very much in a bel^, which is generally paroRel td : Hw 
existing coast, at a distance of twenty to for^ milea (irom ^ 
land, outer or eastern edge of this bett is not wel* : 4 l|h 
fined ; m on the western ride it wpuld appear to 
bbundary, as the marks used by the trawlm ; lo avoid, 

boulders show that the line is well tnafkid. fc; 

While prtserviog a lifte parallel to the rxieUiMi: crniWi 
curiotw to note that just opposite to tbe mowdi td th# 
inner edge of the “rough ground/^-^br whidt.na«mibfc<* 
the fishermen— makes a sh^ bend, te rise wtmiifm 
ooimfiijg almost exactly with a Bne drhuui 
ymik t ventom t® uagt»t thut Ode 






, h QOfmct#d witb thfi hlfilery Ae gitbt gkder 

.fVAktlt dtseoiDd^ 1 ^ Te«« brtugtngf bUMa^g itonea, 
tsfumi of tbeiMt^teown ^hap ll>o iMntl^ont that 

1 3 i«r 0 9 tm broagbt on lihore-^bcEvixig Wn traorledi up hy the 
OMckf^^aine citteiF of Sbap granite or oothoOiferou^ limestone, 
«p 4 of dim 1 have mmined from sixty to seventy Apeetmeiu* 
the roimh groiuid — as far as I am atvare— extends from the 
eonst of Noithamberland to the mouth of the Humber. While 
the boulder day on the coast line contains blocks of carboni- 
fisma limestone and Shop granite^ thovdeposits of Rke date in 
the valley of tlm Rye and Berwcnt— aouth of the Cletelaod 
Moor dystrict^^re composed of oolitic and Itassic detritus, and 
are vei^ dil&rent from those on the coast, though only a few 
miles distant from each other, 

IVarroi^ksktr^,^ A remarkable group of Exratlc Boulders has 
been exposed in some excnvotiona made for bnUding purposes in 
Icknicla Street, Birmingham, between Key Hill and Hockley 
Hill. The section occurs on the north-west slope of the bill on 
which it is exmsed, and consists of 7 feet or 5 feet of glacial 
drift (the height slightly varying at di 6 Rarent points), whidt 
, immediately rests on an irregular and broken surface of the ni^w 
red sandstone of the district, and is composed of about i foot 
6 lUcbes of surface soil. The '* drift ” itself consists of erratic 
blocks, intermixed with numerous round and oval stones and 
pebbles^ together with small gravel, sand and clajr. In different 
parts of the section these various materials occur in varying pro- 
portions a light clay gradually predominating. The erratic 
blocks, however, so |>ervnde the whole bed, and so thoroughly 
constitute a component part of it, that they cannot have mn 
dragged into it, either singly or by twos and threes. They 
must all have travelted together, for a certain distance, at any 
mte, and have been brought down together to the spot at which 
ih^are found. 

The fclsites and the felspatbic ashes are the roost abundant, 
and the Llandovery sandstones are the rarest. No block of 
granite has been found in this group of erratics* 

Some arc sub*aDgu]ar ; a not inconsiderable proportion are 
well, smoothed, although they can hardly be said to be highly 
polUhed ; and on a few jitriw may l>e traced, 

^ Prof, C, l^pworth has examined the specimens, and recog- 
nises Q large number as occurring w iiiu at the Berwyn Hills; 
others may be found in the Arenig range. 

The condition of the new red Sandstone rock on which the 
boulders rest is most remarkable. The sandstone rock is broken 
up, and large fragments of it have been lifted up out of their 
position and thrust into the middle of the drift. At one point 
in the section a part of the rock has been lifted up almost like 
an anz^ and still remains united with the basement mass, while 
the drift fills the L- shaped hollow. A large erratic block is 
seen close to the extreme end of the uplifted arm of the base- 
ment. 

The evidence of violence is complete. The breaking up of 
the sandstone rock, the uplifting of parts of it en massf, and the 
oai^ng away of fragments* are facts as patent as the presence 
ef the erratic blocks themsdves; 

The Rev. W, Tuckwell baa called the attention of the Com- 
mittee to some very interesting boulders at Stockton, near 
' Rugby, about equi -distant from Leamington, Rugby, ‘ and 
Coventry. One has been moved fmm the rmdslde, where it was 
in great danger of being injured, placed upon abed of concrete, 

^ tad protected by raiUMs. 

W, Jerome Harmon has sent the Com- 
mittwthe following note tm a leimterahire boulder which has 
travelled northwards f— 

In the oimstru^on of the sewerage for the Clarendon Park 
; Estate, Jiea^ the Victcirid Phrk, on S« eaut side of the town of 
sofoe int^ftg se^bns of the drift wew laid bare, 
#hitth I c^ned In Jtme; tBSb, Much of the dri^ euposd 
“WM of a loamy nati^ contaJning eitatics of' moderut^ large 
alee, and overiy^, with no wen-methed Ihm ofdSnarca- 

i±^rra2!raii?ESi““*“» 

iv^the 

, , 
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'P»rk' ‘ 


I M» vH 4*^7 ^ (Ufitriet. 



above sea 4 evc], while Enderby KuoU is about 350 feet, and 
Croft HiH 4110 ^eet (these hei|^ts are approximations onlyL The 
block which 1 saw on the Clmndon Park Estate inetsured about 
34X ax li feet, and would weigh about three-quarters of a 
ton ; it was irregular in shape and very angular. As it did not 
interiere with Um direct line of the sewer, it was not removed, 
but was covered in. I have examined a large number of the 
erratic blocks which stud the surface of Leicestershire, but this 
is the only instance i know of a boulder which has been carried 
to a distance several miles due north of its parent rock.^ 

^The Conamittee have recevved from Mr, Luff a 
valuable report upon the group of erratic blocks found in the 
ne^bourbood or Clue, Shropshire, 

Prof. Lapwmth has examined a series of specimens, and de- 
scribes them os lower Llandovery grits aod shales belonging to 
the Flinlimroon group of Central Wales. The hills from which 
they have been aerivM arc all south of Bala, and situated almost 
due west from their present position. 

The following are the most remarkable among a large number 
of boulders : — ^The “ Oreal lioun^afy Siont, marking the 
boundary of Clun and Treverward townships. It U on Rock 
HilL Its dimensions are 6 feet x 6 feet x 2*5 feet. No stria- 
tions can be detected, but it is angular and polished on one face. 
It is a cleaved flagstone, and has travelled irom a point south of 
Machynlleth. It rests u|>on a bed of clay and rubble above the 
Upper Ludlow rock. Height above the sea, X152 feet. 

The Hill Bmldir^^ 52* 24^ 40" N. L,, 2* 59' 50^' W. 

L* This boulder may be calculated to contain from 8 to 10 
cubic fee^ and is itubangular. It is a pebble grit l^elonging to 
the Plinlimmon group, and may have come, according to I^raf. 
l^apworth, from the neighbouriiood of Rhadyr. So far as can 
be observ^, it rests upon the some limit of bed as the Great 
Boundary Stone. Its elevation above the sea is 1 327 feet, and 
it is the highest of all the boulders of the group. 

The •• Boulder'^ is a pebbly grit of the Plinlimmon 

group. It lies on the Clun Hill, near Pen-y-wem, 5a* 24' 20’ 
N. L., 3* o' 30" W. L., at an devation of about Mfio feet above 
the sea. It measures ro feet x 3 feet x 3 feet, and wei^, I 
should calculate, between 6 and 7 tons. It bears every evidence 
of having stood upright in the ground for a very long time. The 
base is tolerably angular and well preserved, but the sides and 
apex are much weathered. About 4 feet from tbe base it is 
deeply andercut, apparently all round, exactly as we should 
expect i-uch a block to be where (on the ground-line) it bad 
been much exposed to the combined influence of moisture and 
frost. 


Report on the Conditions under whkh Ordinary SedinunUsry 
Moteriah may he converted into Meiamoffkie Kocks^ by Prof. W. 
J, ^ollas, M.A., describes experiments cm quarts and other 
minerals which have been subjected to a heal of 300*" C. ia an 
iron tube of ^ inch diameter. 


Report of the Committee for the purpose eatryin^onExptora' 
Rons in Caves in Carhonifirous Limestone iniheS^dk of Ireland^ 
consisting of the late Prof. A. Leith Adams^ Ptvf W. Boyd 
Dawkins t for. yphn Etmns^ G. H, /Cinakan, and Mr. R. 
J. Ussher. — Within the past three months attempts have been 
made to effect an entrance from the face of the scarp into the 
series of caves discovered and reported on last year, in the rock 
called the Carrigmurririi, but alter a careful survey had been 
made and levels taken from tbe several branches of tbe caves by 
Mr. Huffin, county surveyor, it was found that this means of 
access is not poeriole* 


Eighth Report 0 / the Committee^ cemisdngofProf. E. HmU^ 
the Rev. H. W. Crotskeyt Oapt Dmpas Gallon^ jnvfissors ic7. 
jf. Lehour and T- RmtwkXj and Messrs, ydmes Glaiskert E, 
A Maftm^ G. //. Morton^ W. 

James fHanL Jetnus ParheTf I, R&heHs^ Fox Sirangways, 
Thos. S. Stooke, G* % Jfymons, IT. Topky, T^den-Wright, 
A Withered^ inRaker^ and C. A De Ranee^ afpomiM 
for the 0 / the Citeulaiiom of the tWar- 

ground fVa/ere in ike pnmeeA Formaiime of England., and the 
QnaHty and QuafsHty of the Water sf^Um to vtsmmt^'WdntpO' 

■ it seams to the WHtir te flihaw <i> that a tubmerseoos fbUc^ 
mtieat eoitfaxwrdseflhaaW ehniky wntkltr day ; that wh«u, 

awcmata4 tnabdut $sn «r io&fmt. iha rnsam wm^ 

die VhHlw Mowtw. ^ 
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and IHsifictJ from Mw Drawn up by C. E. De 

KAficCf Secretary. — Eight years have elapsed since this Com* 
mittee commenced to investigate the circulation of underground 
waters, and the quantity and character of uater supplied to 
towns and districts so derived. 

From 1874 to 1878 the Triassic and Permian formations were 
alone under consideration ; in that year the Jurassic rocks were 
added to the scope of the inquirv, which at the York meeting 
was enlarged to include the whole of the permeable rocks in 
Ezudand and Wales. 

The Triashic and Permian rocks of Devonshire are de^^cribed 
in the Hrst. hfthi and sixth reports; of Somersetshire in the 
first ; of Leicestershire in the first, fourth, and fifth ; of Warwick 
in the second, fourth, and seventh ; of Nottingham in the second 
and sixth ; of Cheshire in the second, fourth, and fifth ; of 
Lancashire in the first, second, third, fourth, sixth, and seventh ; 
of Yorkshire in the first, second, third, sixth, and seventh ; of 
Shropshire in the >ixth.^ 

Through the removal to South Africa of the member of the 
Committee taking charge of Stafibixlsfaire, this district is still 
incomplete, but some information os to the Burton- on 'Trent 
area is given in the first report. 

In Devonshire the inquiry w as carried on by Mr. Pengelly, 
F.R.S., supplemented by details obtained by Mr. Stooke, C.E. 
The Triassic rocks of the district have been made the object of 
careful study by Mr. W. A. E. Ussber. From his investigations 
it would appear that tlie ' equence exhibited has more in common 
with the Tr'tts of the French side of the English Channel than 
w'ith that rtf the midland counties. In Devonshire and Somer- 
setshire the sandstones and conglomerates ap])ear to have f>een 
deposited in a distinct basin to that north of the Mendips, the 
Keuper marls being alone common to the two districts. 

The basin &outh of the Mendips U remarkable for having a 
series of marh intercalated In its sandstones, called by Mr. 
Ussber the ** Middle Marls ** ; these underlie sandstones beneath 
the Ktuper marls. The conglomerates h'l^ea distinctly local 
character, and when present are plentifully w^ater-bearing, as are 
the sandstoT.es, though to a somewhat le«^s extent. 

Private supplies are obtained by wells at Torquay, where the 
water-level is 168 feet above the sea ; at Teignmouth ; at Daw- 
lish, where the water-level Is 71 feet above the sea; and at 
Bramford Speke, near Exeter. 

Near Exeter the Lyons Holt spring issues at 126 feet above 
sca-level, yielding towards the tow'n supply 47,000 gallons 
doily of very pure water, which is extensively used for drinking- 
fountains. 

Higher up the valley of the Exc and its tributaries private 
sumhes are obtained at Crediton. 

North is the watershed separating the streams flowing into 
English and Bristol Channels. 

At Wellington a wtU 230 feet above the sea is sunk to a depth 
of 481 feet ; only a small quantity of water is pumped from it. 

At Taunton numerous private wells give a supply of rather 
hard water from the New Red Sandj-tone. 

At Somerton hard water is obtainwl from a well 129^ feet 
deep ; the White Lias is said to occur in it at 90 to 99 feet. 

At Wembdon a private well in triassic conglomerate yields 
hard water at a well 30 feet deep, at 60 f • et above the ^ ea. 

At Wookey, near Wells, 70 feet above the ^ea, a private well, 
33 feet, fields a constant supply, uninfluenced by the seasons as 
to quantity, but decreases 9 feet in level after dry weather. 

In Bristol the wells vary in depth from 60 to 3c o feet, some 
only penetrating peat and gravel, others passing through triasitic 
marb, w-hilst a few penetrate the Coal-measures. 

At Braysdown Colliery, near Bath, a shaft 500 yards deep, 
passing through New Red Sandstone and Coal-measures, yielded 
water at the bottom of the pit contaiuing 1008 grains of common 
salt, or 1440 parts per 100,000. 

In the Tiverton Coal-pit, near Bath, 16,800 gallons per ^ 
hours are yielded bv plastic »hale in the Blue Lias, l3ofeet above 
the White Lias, which is 12 feet thick, resting on 23 feet of 
Khsetic^, lying on the New Red Marl ; the lyater contains iw 
parts per too^ooo of coimnoti salt. 

The Tyning Pit, Radstock, intersected a spriitf yielding 
864,000 gallons per day at 200 feet from the surface, at the 
bottom of the Red Marls. 


* of Brititb Assodattoa far iB;5 (BrUtol) contstns flru nport : tha 

for iSyd (Olaagow) iIm saeoad ; duit fer (Plymoiah) the ihtrd : that foi 
tSTt tiM feenh; that & (SbsffiaU) tha fifth; that fbr iSA 

(Swaniea) dia sixth ; aad that fdr sB&t (York) the Mveadi. 


Kilxnersdon New Coal Shaft, WrithHr^n, a 10 fret shdift 
intersected a .spring at 2534 feet. Oft cutting throi^h a hard 
teiae of stone tne water ro&e 90 feet in 24 bour«, aftd standaat 
this level, yielding 98,400 gulons per day of hard The 

section pas ed through was liassic cl^, black and blue marl 7^ 
feet ; 34 feet of ** red ground,” with rands of blue stone ; con* 
glomerate 3 feet ; red beds 4 feet ; then conglomerate again ; 
the remainder of the section is not given. The Itt^c Mr. Charles 
Morre considered the lost, 5 feet 4 inches of the Liaa, in this 
section to belong to the Rhsottc beds. 

In reference to the information furnished by Mr. Taunton as 10 
the Thames and Severn Canal, it may be well to state that the 
outcrop of the oolitic rocks has an average breadth on the dip 
of 25 miles. The base of the Oolites resting on the Lias rfache« 
its highest point near Chipping Campden, 1032 feet above the 
sea, on the watershed between the ThameB and Severn ha-ms. 
This, fouth of the Severn Wclb, the source of the Chum, runs 
somewhat east of the ba^e of the Oolite, cau'^ing the sur- 
face drainage of the oolitic tract around Minchinhampion, 
Dursley, and Wotton-under-Fdge to flow into the badn of the 
Severn. It is prc bable also that a portion of the underground 
drainage does so abo, notwithbtanding the general south •ea«teriy 
dip, from the basement level of the Oolites, varying in the 
direction of the strike, owing to the denudation of the escarp- 
ment being unequal, the Oolite to the south having been worn 
back much further down the dip, and conseauently to a lower 
elevation than at Chipping Campden, descending frem 1030 at 
the latter place, to 212 feet in the .Stroud Valley, or about 8c o 
feet in 25 mile*. South of this valley the level rises .^lightly, 
so that a partial discharge of underground drainage takes place 
in this valley, which is immediately vest of the point in the 
Thames and Severn watershed which is penetrated by the canal 
connecting the two basins. 

Of the 25 miles of average outcrop of oolitic rocks measured 
on the dip, only about 8 consist of impermeable depo. its 
viz. the Fuller’s Earth, the Oxford Clay, and the Kimmerid>.e 
Clay — so that two-thirds of the area may be considered to be of 
a permeable character, 

Wixrwickshiri informathn, — The southern and western por- 
tion of the Warwickshire coalfield is overlaid by Permian rooks 
consisting of reddish-brown and purple sandstones intercalated 
with marls in lenticular beds, riping to a heigt t of 623 feet at 
Cowley Hall, which forms part of the watershed between the 
tributaries of the Trent to the North, end those of the Avon ( n 
the south. 

Though the surface-drainage of this Permian area flows in 
opposite directions, that portion of the rainfall percolating into 
the ground has a uniform gradient to the south, the base of the 
Permians, where they rest on the coal-measures we-it of Ather- 
stone, being 470 feet above the sea, and 170 feet under the 
Mithurst Tunnel of the Mioland Railway, being a fall of 50 feet 
per mile, while at Warwick the lops of the Permians are 186 
feet above the sea, and as they are not less than 800 feet thick, 
their base Is probably about 600 feet below the ^ea-kvel, (fivlng 
a furriieir faU of 786 feet in 18 miles, or a fall of 43 milef. 

Examining the district more minutely, it is seen that though 
the Permians do not always lie conformatdy on the coal-measur^ 
yet there is a general conformity, and a synclinal flexure tra- 
versing the coal-measures from north to south U shared by the 
overlying Permians, which have synclinal dips towards the axis 
of an average amount of 3*, or about 270 feet per mile from the 
edges of the basin towards the axis, which recurs more to the 
ea^em than the western margin. 

The fault throwing in the coal measures of Arlev Wood is 
believed to be connected with the fault throwing back the cut- 
crop of the main part of the coal-field at Broonmeld Park ; Liiit 
of tnis there is no evidence, and as the dips in the Pemdan show 
the flexures to be present on both sides of the suppps^ 
its existence is very doubtful. If it occurred, ahd aese a water* 
tight barrier, the water peroolgtiag into the famUtones to the 
west of Atherstone and flowing south would be tbtowh but in k 
line of springs, which is not the case ; and there ii nbdoubt tM , 
the waters travelling in the poroiu portion of the r/itftn flow ^ 
south to Leamingion and Warwick, where a pottfen of 
supplv is utilised. South of this telnt the Pmndans ere QUh: - 
ceatra -by triassic, liassic, and ooUnc rocks in the dlteottoh of 
Bambury. Sr uthwards the Pendam j^ohaUr wadge oht hef nk 
the Trias, which continoe into Hkt TMm hasi^ the witgr \ 
tMvellif^ down ihe d|n planes nf the Pprmian, wl^, that ^ 
nation thins out, probably enters the owertying Irtawdo ikitdlb 
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pTerefttcd from nsi^g higher by the Keaper mftrls. pro- 
flowg a conBtdentble distance under the Thames bMin, 


1indl» the amounts of absorption in the area of absorption. 

Between the base of the Permian and the Stirerhit Umtsfone 
is a tfaSckaeis of 150 feet, and between It and the first workable 
coal is a further 500 feet, of which a large portion consists of 
Permian sandstone fUlJy charged aith water, which was met 
with in sinking the Exhall Colliery. 

The report also contains j— Appendix 1 . — Millstone Grit 
Wells. Appendix II — Permian and Trias WclU, chiefly col- 
lected by Mr. £. B. Marten, C.E., Mr. S. Stooke, C.E., and 
Mr. H. T. Morten, C.£.. Appeodik 111 . — ^jurasde Wells. 

Appendix IV., by Mr. E. Wethcred, r.G.S., is on the 


porosity and demuty of rocks, and gives the results of a very 
elaborate investigation into the site of the nains, in decimals of 
an inch* ma\ing up the permeable rocks of Engbmd and Wales, 
of various geological ag^ the specific gravity of these rocks. 


the specific gravity of the particles, the vmume of water absorbed 
by 100 volames of rock, the numbwof gallons of water absorbed 
per cubic foot of rock, and the number of gallons of water 
absorbed per square mile of rock three feet thick, and the rela* 
lation of these volumes to the purity of the water obtained. 

^rst Re^rt of the C&mmittee^ consisting of Prof. Flewer^ Dr. 
BeddoCt Mr. Brahrook^ Mr. F. Galton, Mr. J. Park Harrison 
{Seereiary), Dr. Muirheadf General PtU~Rivers, Mr. P. VP. 
RudUr, aiui Mr. Charles Roberts^ appointed for the purpose of 
obtaining Photographs of the Typical Races in the Britisk isles. 
-—Owing to the aooumulati'in or observations of height, weight. 


hi the possession of an overwhelming numerical, representation;’*, 
aud Ptofi His was quoted a<{ having arrived at a similar eon^- 
sion from an Invest^tfoa of the ethnology of Switsedaiid 
(Brit Assoc. Rep., P. 14S}. 

Prof. KoUmann, too, of Bale, believes that it is quite possBde 
to distinguish original or main racial characteristics in a mixed 
population, owing to a capacity in sknlls and facial skeletons to 
preserve their pristine typu long after the colour of the hair and 
eyes have cham^ by crossing. A complete fusion of c jmpooent 
elements, the dlstingauhed mfessor is convinced, never abso- 
lutely occurs. 

Reversion to OrigtsuU Types. — Besides, however, these com- 
posite forms, eminent anthnipologists admit a natural law. 


of the Anthropometric Committee, the acquisition of photo- 
graphs undertaken by them in 1876 was last year transferred to 
a C' mmittee of the Anthropologioal Denartment 

The photographic portraiti alneady collected have been handed 
over to the new Committee, and will assist materially in deter- 
tniaing the values of crosses in diflerent parts of the country. 
Some, obtained under exceptionally favourable circumstances, 
and especially seventeen portraits of Shetland Islanders, well 
illustrating the Scandinavian element in the population, and 
presented by Dr. Mniihead, may be safely termed typical. 

The Scientific Searing of the Sed^fect.^K clear definition of 
racial features, illustrated by examples, wiU, the Committee 


more than one social question. 

1. First, as tending to allay national animosities springing 
from a belief in the preponderanc of some one race, and, in con- 
nection with this, affording a safe basis for generalisation, in the 
place of deductions depending on doubtful traditions and insufli- 
cient historical data. 

2. A correct description of the main racial types would also 
eflord an opportunity of testing in a more c implete manner than 
is now practicable tne truth of views, believed to be extensiv^y 

on the subject of racial tendencies and proclivities. 

g. Indirectly, by indicating the way in which features, and 
more etmedaUy profiles, of human beii^ should be observed, it 
would lead to a more exact descri^ion of oriminalf and 
deserters, resulting, H cannot be douUed, In more frequent 
am 4 fl. At present, so little attention w paid to the subject that 
plwtcmphs of prUonm are taken solely m full fiice, and the 
of recruits for the miUtary rolls is confined, so 
far u their fsatum are couoenked, to the colour erf the hahr and 
eyes. 

JWwww Swvwatof 

FMsret Prmnt psoeecding further, 

the Comndttee think It wiU be w«U to ncUice an ot^um, not 
iefriwuently made, Europeeii popiiki^ ate now too much 
to allow of rkciel types being leocmn^. not the 

-^rfofamWpclogt^gwer^ Iw; 

^ vCom«nltteeha<t ^pec^l reason to 

certain i^bnbh the su^ la hb a&r«s* tb the Antiiropo. 

Z^ssr^ at Bristol, '^At smeti dnen the ait 


posite forms, eminent anthnipologists admit a natural law, 
through the operation of which a complete reversion takes place, 
under favourable circumstances, to or^nal types. Dra. Beddo^ 

I Barnard Davis, Flower, RoUeston, Thnrnam, and Turner, in 
this country, and Morton, Broca, Quatrefages, Retzius, and 
Virchow, abroad, have satisfied themselves, from craniological 
' evidence, that prehistoric characteristics exist at the present day; 

, Prof, Quatrefages, than whom the Committee believe there 
I could not be a safer authority, even affirming that representatives 
^ of the fossil types of man are still to m found amongst ns 
Crania Ethi&a,”p. 28). 

Height and Colour of the Hair and Eyes imufficUnt as Evidestcc 
of Race . — Assuming the correctness of Prof. Kollmaon’s deduc- 
tions that hair and eyes (permanent iu a pure race) change by 
crossing more easily than skull forms ; dark tints, except under 
conditions of intensity, joined with diminutive stature and com- 
plete d >UchocephaUsm, such as unmistakably point to the race 
styled Iberian, simply indicate, according to the index of nigres- 
cence established by l>r. Beddoe, more or less mixture in blood. 
Where, however, msir and eyes are light, and the stature tall, in 
the ab^ce of information respecting the features generally, it 
would be impossible to pronounce any individual to be Celt or 
Saxon, Dane or Swede. 

Birth of Parents and Grandparettis in the same Locality no Proof 
of Race. ^Axi experiment made for the purpose of a^certainiog 
how far the birth of parents and the grandparents, on both sides, 
in certain districts would assist in the selection of pure local 
types, resulted in the conclusion that the recyuirement mentioned, 
though securing the absence, of recent foreign admixture, failed 
as a sufficient test, by affording no evidence that movements had 
not occurred in the i^pulation at an earlier date. 

Photographic portraits obtained under the above-mc'itioned 
conditions do not, a4 a fact, assist materially in the definition of 
racial characteristics ; the features exhibit more than one type 


though, owing to the law already alluded puve types may be 
sougnl for, and would more frequently be found amongst such 
popaUtious titan elsewhere. 

qliis, and other considerations, led a sub-CommiUee, in I8S0, 
to collect in preference, from dtffierent localities, a certain number 
of portraits, all of which exhibited similar features ; and then 
an equal number distinguished by cKaracteristie.> in oil 
dtflerent from the first series, but equally homogeneous. They 
presented contrasts which appeared to be racial. 

Method of Jdentificafion of Types adopted by the Comn^tee. 
— Approaching the subj^ from tiie standpoint of comparative 
phyiUQgnomy minded to in the last paragraph, but experimenting 
m the first instance on the facial skeletons of skulls obtained 
from andent tmnuU and cemeteries in different parts of the 
British Isles, it was found on superimposing traemga of the 
skeleton profiles of the three main wpeft figured in the ** Crania 
Britannica,'’ that the brows of the Btachyoephalic, round-batrow 
types were more promineut, and the nasal bones more angular 
and sharply prelecting, than those of the Dolichocephalic^ hafp 
barrow ^pe ; whild brows anl nasals in the Teutoaie skull^ 
(and esp^ially those of the Saxons proper) were respectively 
smooth and Uttle prominent The main choracuristicd in the 
profiles of the Round-barrow man and the Teuton would clearly 
have been the high-brUlge of the noae of the former, aud the 
eutire abieuee of «n arched aose in the Saxon. 

Similar results were oBudned fiwm measoremeuts of skulls in 
the Anatondcal blmMum at Cambridge!, purchased from iH 
Thuraam by Prof. Humphry, and presented by him to that 
University. Also some lkuu4 in tlote, Museum of the Royal 
Cblk^.of Surgeons, and the Grecnwell coUoctlon at Oafordt 
have been uHwMm and ibandto exhil^t the same coutie^ 
Mr, Heriisep, who obtdpfid ihsmimmmmeuts for the inform- 
iion 6f tiw Ibuhd timt the mean dUGstenoe bt 


at mm, '^At mmei dpen the first 

ladeedi of hi^from eudb 
a (piMJ ^ it wiw evident that stwhe W»e twfer- 
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jeetkm of ihe iiAsal Isones in »kul)s from nmsd^borrovs, mm 
metsored from the basiotk to fixed points on the dorsum nod the 
nasioD, or root of the nasal bones, Is abottt tadce that observed 
io pureijr Teutonic moia. In the fine collection of true Saxon 
skulls from AViltshire, obtained by General Pltt-Kivers, the 
principal characteristics are a rounded forehead and smooth 
orotr, and but little projection in the nasals ; and this in the 
mdle as well as the female skulls. 

The points of contrast in the skdeton features of the two races 
were noticed by Dr, B. Davis ; but owin^ to Saxons end Angles 
l»eing at the time he wrote considered equally Teutonic, the 
differences observed in some of the examples selected by him to 
iUoitrate types, are not so g rongly marked as in others. Dr. 
Beddoe and Mr. David Mackintosh, it should be mentioned, 
both consider the Anglian features to have been more prominent 
than the Saxon. — When proceeding to define tribal differences 
and crosses, the nasal forms will, with other features, be sub- 
jected by the Committee to more minute examination.^ 

The above facts having been sufficiently ascertained, it was j 
easy to compare the skeleton features of the two main types — 
viz., the Kound-barrow man and the Saxon —with promes of 
living subjects in this and jieighbouring countries t^sumably 
inhabited by similar populations. Whenever the osseous and 
oth^ features were found to correspond, at the same time that 
they differed entirely from other equally well-marked type^, it 
was assumed that the characteristics belonged to distinct races. 

In the following definitions the main types are designated by 
capital letters, intended to be used as symbols when dicussing 
racial crosses : — 

The First or Dolichocfphalic Dark Type^ A. — The definition of 
the short, narrow -headed rjice shown by Dr. Thumam and Prof. 
B, Dawkins to have preceded the so-called Celts, and termed by 
them Iberian (ai the Silurian of Prof. Rolleston), is at present 
incomplete. The forehead, how’ever, appears to have been fairly 
vertical, the brows prominent, the nasal bones long and straight, 
the lower jaw weak (Rolleston), and the hair and eyes dark. 
Statistics of the colour of the hair and eyes, collected by Dr. 
Beddoe, show that the rape exerted a much wider influence on i 



Tl^ Second or FrathicephaHc Fair Type, B. — The principal 
characteristics of this race consist in the prominence of brow 
and supra-nasal rid;>es j a slightly receding forehead ; shar)>ly 
projecting nasal bones, causing a high br'dged or arched nose, 
witnout undulation ; a long, oval face ; high cheek- bones ; and 
a prominent fine chin. From Mr. Park Harrison’s observations 
the lips of this type a))pearto be thin, and the car pear-shaped, 
with no OToper lobe, the fossa being continuous. 

The above features are found associated with light hair and 
eyes, and a stature above the average. 

This type includes Belgic, Cymric, and Danish varieties, 
which, farther observation, the Committee believe, will by and- 
bye enable them to differentiate ; as also the Anglian, jutish, 
and Frisian types. They have selected several portraits, which 
present common characteristics. 

The definition of Type B' agrees in all the main points with 
descriptions given same years ago by Dr. Beddoe, Mr. David 
Mackintosh, and Mr. Hector Maclean, ns well as with Dr. 
Rolleston' s deductions in the appendix to •' British Barrows.” 

The Third or Dolichocephalic Fair Type, C , — The Com- 
mittee believe that the following is a correct definition of true 
Saxon features. Brows smooth ; forehead rounded and vertical ; 
nasal bones short and straight \ nose not arched, ending in more 
or less of a bulb ; face elliptical, rounded ; cheek-bones broad ; 
chin rounded; lower part of face wide; eyes prominent, in 
colour blue or bluish grey ; lips moulded ; ears flat, with formed 
lobes ; face ^d frame well covered. Height about the average. 

The definition accords with Schadow’s pure German (Teu- 
tooicjtype, and with the Saxon type of Beddoe and Mackintosh. 

Fhoto^aphs conforminjs ia all respects to the above charac- 
teristics Imve been obtained from Sussex and several other 
Ei^^lah counties ; and from Scotland, Sweden,* Oermatty, and 
France. Spocittwiu have been arranged upon cards. 

« pR>f. Flower, t peakiag of Ihf racial value of the nasal boMi when 
desoibing the cranial characters of the natives of the Fiji IdeadPi eaysi 
**The nose is one of the most isaportant of the fentufes as a charactM»dc 
oftaee, mndhalotia is very aeonralety Indicaied Iw «u bony feemewock'' 

Dr. Brora deibw* d* 

» The DoUohoeilihauo Swedisb race of Rctsiiu vOs beBeved ^ Idui to be 
doWly aified to tfae Saxbn. 


5^0 fdiotogtaphs have as yet 'been taken speolaBy IttuilnBte 
the three types, the Committee thinking it beat to prooeed bcfeec 
doing so with definitions of racial varieties* 

Neio Designation of the CwwwtfAJf.— If re-appohited, 
suggest that it should be " for the purpose of defimng the fcucm 
characteristics of the races and ptioci^l crosses in the Britirii 
Isles, and obtaining illustrative photographs with a view to their 
publication.” 

ConstiiutioH of the Committee.^VroL Flower having been 
unable to take an active part in the proceedin]^ of the Com- 
mittee owing to ptes-sure of other work, and having expressed a 
wish that another chairman should be appointed, tliey hope that 
General Pitt- Rivers will undertake the duties. 

Photographs, — Mr. Barraud, who was asked to act as an 
Associate, has presentetl some cabinet photc^aphs of welR 
known persons for exhibition. The Committee have also 
received from Dr, Beddoe a portrait in full face imd profile, 
taken at his expense, of a native of Montgomeryhbirc, It is a 
good example of the Silurian type. Other photographs have 
been received in illustration of Types B and C. 

The Committee ask for a renewal of the gmnt of lo/., with 
an addition sufficient to procure the retiuisitc negatives, and also 
photographs from different counties to illustrate crossing. 

Fepori of the Committee, consisting of Dr, J/, Foster, Dr* Pye- 
Smith, l^of Huxley, Dr, Carpenhr, Dr, Cwyn Jcjfreys, the 
late i*rof, F. M, Balfour, the late Sir C. Wynnlle Thomson, 
Prof Kay Lankester, Prof Allman, and Mr, Percy Sla 4 eH 
t^Secreiary], appointed f^or the purpose of aiding in the matnien^ 
ance of the Scottish Zoological Station, — The Committee beg to 
rei>ort that, with the aid of the sum of 40/. voted last yew, 
further investigations have been made by Mr. Komanct, F.K.S., 
and Prof. Cossar Ewart on the ‘‘Locomotor System of the 
Echinodermata.” The work of the station was carried on at 
Oban, where, in addition to the ordinary foroxs abundant on the 
cast coast, Antidon was plentifully obtained for examination. 
The investigators directed their attention — I. To completing 
their observations on («) Ike internal nervous system of Echinus; 
[b) the external nervous system of Asterias ; aud (f) the nature 
of the nervous aysteiu of Antedon, 2. To the effects of rotation 
on inverted echini. 3. To the effects of poisons on echini and 
other in vertebrate*. 4. To the natural movement;» of Antedon, 
and to the influence on the^e movements of partial destruction ol 
the nervous system. Tlic publication of the results obtained at 
Oban is reserve*! until the further researches now in progress 
are completed this year. It may be added that a fine specimen 
of the rare compound Ascidian, Diagona vhlacea, was dredged 
in the Sound of Mull. During the present autumn Mr. Romanes 
and Professors Ewart and Schafer are at work on the Koaa-sbire 
coast. The Committee again beg reapectfullv to request that d 
sum of 50/. be voted to assbt in meeting the expenses of the 
station. 

Report on the Progress of the InternaHonal Ceologicai Map gf 
Europe, by W. Topley, F.G.S, — A committee was appaintea by 
the Geological Congress of Bologna to prepare a map of Europe. 
An account of the proceedings of this Congrem has already 
appeared in Nature. The present Report deals chiefly wiw 
the progress since made. Arrangements have been mode with 
Reimer and Co. of Berlin, for tiM engmviug aud puhlicatfem of 
the map. MM. Beyrieh and Hancherverne are the directors for 
the map. The topography of the Brittsb Isles is already 
engraved ; a proof was exhibited to the meeting. 

Report on the Earthquake Phenomcfta of y»pan, by Frdf. J. 
Milne, F.G.S. — Thi^ paper was Illustrated by aiagramsiihd'^ril^ 
the effect of earthquake waves at the Palazzo Palmkrl* PoUa» m 
the Neapolitan earthquake, and in the earUiquake traversing 
Tokio Bay on Februaiy 22, 1880, in which the centres of origin 
of the waves are indicated, iu another the manner of tntcrfereiiee 
of earthouake waves, in the ground undertyfaqf YolufluUna, 
Earthquakes of the north-east of Japan do not spread iondiJWtktr 
owing to the tract of high ridges lying in their path, Wlfldl tonn 
a batrier to their movemetit, while to the southeast* exit of the 
central mountain axis, there is a flat district, which htvariil% 
receives the shocks. The kuthor -is preparing k eeUrntfloeMl 
atUi, u/hich shows the large mkihber of seisndc cenfres htiAlcIi 
the earthtpiakes originate, and the reistive iiMiaHy df the 
and the areas affected. Outside the iidsM siMre^ 
deotresin the open sea. The warn propeUediroM 'flMee^Sk^ 
breaking against the mass of the mmmtrifii are diOtnr 
br absorbed by the mis. In negard io die 
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tibe wsthor dtsertbed the ** time-tche/* which b ft 
mde whidt is an anccmfttic mnangement cftuiinjp Acts to be 
m«de ftnd the time of wftvevmotitm to be indicated without 
Atoftpiiig the oloch. He describes shocks observed by him iu 
Jap^ AS tmvelUsig^ at 10,000 feet per second, decreasing as it 
went 00 to 4500 feet, getting slower and slower as it 
went OB. Ihe waves last from wrty seconds to four minutes. 
Tlte author describes the retnlt of experiments carried out by 
himself and Mr. Gray as to artificial earthquakes, explosions of 
albs, to 5 lbs. of dynamite in bore holes 10 feet in depth, fired 
by ekctri^ty, and the etfeet of lettiog a heavy iron ball fall on 
the »ound to a depth of 10 to 30 feet in iteight. The efifect of 
Shames is ooinn>unicated along the surface, gradually decreasing as 
it proceeded from the point of propagation, but at a leas mte as 
the distance Increases. 


SECTION A— -MATHEMATICAt KHV PHYSICAL 

On tht Abscluti Measurenunt of Electric CNrrm/s, by Prof* 
Lord Rayleigh. — The absedute measurement of otirrent is more 
difficuli than tliat of resi'itanoe. All the methods hitherto 
employed require either accurate inea»urements of the horizontal 
intensity oi toe earth’s magnetism or of coils of aomll radius and 
many turns. This latter is difficult to evaluate, as it is im- 
poistble to measure the length of tlie wire wound, as the tension 
necessary to make the wire lie evenly, stretches it very constder- 
ably, whilst it is most im|>ortant to determine the mean radius 
accurately, as an error therein doubles itself in the final result 
The method of Kohlrausch is free from this objection, but it 
requires a knowledge of the moment of inertia, a quantity not 
easy accurately to determine. When the electromagnetic action 
is a simple force, it can be determined directly. In Moscart’s 
recent determination, a laige solenoid is suspended vertically 
in a^ balance, and is acted on by a fiat co*axal coil of much larger 
radhu. This is simple to think about, Imt not calculated to 
secure precise results. The appearance of accuracy Ik illusory, 
unless it can be a*ssumed that the distributi >n of wire is abso- 
lute! v uniform. It would appear that all the turns of the sus- 
penefed coll should operate as much as possible, that is, that the 
suspraded coil should be compact, and should be placed in the 
position of maximum effect. There is a further incidental ad van- 
tage in this arrangement. The cxprc.shion for the attraction 
involves as factors the product of the number of turns, the 
^square of the current, and a function of the mean radii of the 
two coil-, and of the distance between their mean planes. This 
function Ls of no dimen -ions. When the position is such that 
the function for two given coils is a maximum, the result U 
practtcfldly dependent only ou the two mean radii, and the func- 
tion being of no dimensions, can involve th^st mean radii only 
in the form of a ratio. This can be obtained electrically with 
full precision by dividing a current between them in such a way 
that no effect is produced on a small magnet at their common 
centre. In practice it will be desirable to duplicate the fixed 
coil, placing the sus]>ended coU midway between two similar 
fixed ones, through which the current pmes In opposite direc- 
tiotiiL 

On IM £>nnUion of f>re Eloctrk Curtenis m a Condnedng^ 
CxHnder^ by Laid Rayleigh, — This paper was devoted to con- 
meriug the rate of decay of currents of electricity ciroulating 
vottod A conducting eyUuder, 'I’he time in which the intensity 
sinks from r to i is called the '*tlme of subsidenoe.^' For a 
«op^ cylinder of r centlmetrot radius, thU is equal to r*/8oo. 
That this may be one second, the diameter of the cylinder must 
be two feet, 

^ On tke EamliMum of JLiqHid^c^ulmtmg Surfaces ekarged 
i^fUk EUctrieify, by Lord ftayleigh.--«This was a mathemai^l 
pe^ufr in which was investigated the oonditton of sUbUlty of a 
Mhereof ftuld charged with eleotricity. U ^ be the charge, T 
the ei^face tension of the fluid, andw the radius of the sphffe, 
4^e eonditiott of etablUty k that r> 

af MsmUs iht ktU Takti 

4^ Sebiwter and Cept. Abiedy,-^Thiee 

^ntogmptwef the corona wereobtaiiMd withdHGeirenA eaposures. 

womet Tewfik, diecovered darhw the eellp»e« itolMBrs on 
m idu^ograpH knd the ohattge of its posirion in wtowMve 
that it was moviM away ftom the san« The corona 
peMB V^cnltmid ovei: a eoiar diameter away Irciii the hum A 
mto wape#^ in a came^ which had a p^ In fcMil 
w or dlfeent 

IbahatolwideBric^libidinm^ rbellties H and K are 


the etrongeat. A photograph obtained in a complete speotro* 
Msope shows (1) a complicated prominence ape^um ; ^2) a 
strong oontiiuioBS apeotnim in the lower parts of the corona ; 
(3) a reversal of the solar line G in the upper regious $ (4) a 
series of coronal Hues, different from the prominence lines. 

Saute Matters rAating to the SuHy by Prof. Schuster. — Ob- 
servatians of the shape aasmned by the solar orona in suc- 
cessive eclipses during the last fifteen year:* have uhown remark- 
able changes coincide with the sun-Kpot period. The corona 
of Kun-spot mlnituam is characterised by a certain symmetry 
about an axis not far removed from the sun’s axU of rotation, but 
very likely not quite coincident either with it or with the per- 
pendicular to the ecliptic plane, home apparent irreguiaritieb in 
the symmetry seem to he due to differeuces in the position of tlte 
earth in its annual orbit. Changes in the s^^ectroKCoiuc and 
polarUoopic properties of the corona which are coincideot and 
connected with the changes of form seem to point to partly 
meteoric origin of the corona. 

On a Misprint in the Tidal Report for 1872, by Mr, G. H. 
Darwin. — Mr. Darwin has recently been carry Uig oat a laborious 
reduction, by tlie Method of Least Squares, of the ol^«ervatioas 
of the tides of long period at a number of stations. The results, 
which seem to have an important bearing on the question of the 
rigidity of the earth’s mass, v ill appear a> § 848 in the new 
edttion of Thomson and Tail’s Natural Philosophy, now in the 
press. Subsequently to the completion of the calculations, Prof, 
j. C. Adams disc ^vered a misprint in the Tidal Report of 1872, 
which forms the basis for the method of harmonic analysis, 
which has been applied to the tidal observations. On inquiry 
of Mr. Roberts, who has superintended the original computa- 
tions, Prof. Adams learnt that the erroneous formula has been 
used in all the reductions of the long period tides. The erroneous 
formula occurs near the middle of p. 47 1 of the Report of the 
British Association for 1872, in the instructions for clearing the 
diurnal meafis from the undue influence of the slv^rt period tides ; 
in the first of the two formulae for that purpuse, the factor 
sin I 2 i»/riii i M should obviously be replaced by sin 24 
The tides of long period are evaluated by the following pro- 
cess : — A mean is taken of the twenty-four heights of the water 
alK>ve the datum line at each mean solar hour during the twenty- 
four hour.>. Tfe 365 diurnal means form the results of tidal 
observation for the whole year, and these arc to be treated by 
harmonic analysis ; but the onlinuous inlcgraU which arise in 
Courier method are of course replaced by iinitc irUegraU. This 
method of procedure introduces an undue influence of the short 
period tides on the values deduced for the long tides, and a cor- 
rection to each diurnal mean is necef^ary to get rid of this influ- 
ence. It ifl in the formula for the correction to l>e applied in 
the case of the semi'diurnol tides that the error occurs. This 
paper is an evaluation of the maximum effect which can have 
been epccrcised on the resttlia by the error. The analysis ahows 
that all the value-t oss^ed to the long period tides in the Tidal 
Reports and Tide Tablea must have been more or less vitiated. 
The lunar fortnightly decUnational tide, the semi-annual and the 
annual tide have suffered couiparallvely liilte. The monthly 
elliptic tide has suffered more, and the sya xlic forinighlly tide 
will in many years have been utterly worthless. The paper con- 
tains suggestions of a new method of procedure in the harmonic 
analysiis of the tide.s of long period, and also discusses a remark- 
able result of the procedure by diurnal means in cousequence of 
which there is an eximgeration of the undue influence exercised 
by the short-period tides on those of long period, in which either 
the sum or difference of the speeds is exactly 15’’ or 30** pmr mean 
solar hour. 

On the Velocity of iVkiteand Coloured liy Mr. G, Forbes, 

— The author gave an account sA experiments made by him in con- 
junction with Dr. James Young, with a view to deter- 

mtmng the velocity of light. This nesearch has been publtshed 
in the Transactions of the Royal Society. l*he chief point of 
interest is that it appeM that ^ velocity of blue light is greater 
than that of red, the diffemnoe being between 1 and 2 per cent, 
of the whole velocity. 

Lord Haylsigh conld give no other possible extdanation of 
the phenomena detoribea by Mr, Forbes, but he had great 
heutfttion in Accepting them from considerations on other sldcc. 
Michelaon alb^ther t«|mdikted them, and Lord Rayle^ 
thonght .that FonchnU'a method, that nstd by Mjkihdaobr was 
better teftfeed to bring out remits, if such existed, toon Fuean's, 
ibr it aaptobw of tonsidmbk JengllL He 

would to itottte odmr poiats erhich he nodeed iu a letter 
to NATtrax about twelve months ago, especially to to what Is 
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meftnt by tbe v^oci^ of propftj^tkm of a wave. In a re^niar 
traiQ of waves this was the velocity with which any given phase 
of a wave moved forward ; this ocadd easily be observed in the 
case of waves oh water, wA in the case of light no wave form 
could be observed. The velocity detemdned by Fizean’s method, 
or 1 ^ the eclipses of Jupiter’s satelUtes, was not thi^ but the 
velocity of propagatiDa of iatennissions of light, which if the 
true velocity or propagation is a function of the wave-length, is 
not the same as the true velocity ; it is only same where, as 
m the case ol air, the velocity of propagation is the same for all 
wave-lengths. Foucault’s method (Miraelson’s) is based on de-. 
tennlning the angular motion of a minor between snccessive 
refk«tions, which again is a diffierent quantity from the former 
two. 

Sir W. Thomson wished to testify that tbe experiments were 
made most carefoUy, and fell unable to sug^^ any other 
explanatim than Mr. Forbes’s, but he felt trong previous objec- 
tions to accepting it. He pointed ont that Mr. Forbes's obser* 
vations made the velocity of propagation smaller for waves of 
shorter period, whilst from the analogy of sound in elastic b idies 
we thould expect the opposite. 


SECTION B— CHEMrcAL Science 

Of» tht RtvtrsaU of the S^ctral Lines of Metals, By Profes- 
sors Liveing, M.A., F.R.S., and J. Dewar, M.A*, F.R.S.— The 
authors have a twofold object in view in the stu(^ of this subject, 

{ i) to trace the parallel between the condition or tbe elements as 
they exist in the sun and those in which they mav be placed on 
the earth ; (a), that a knowled^ of the reversible lines might 
aid to distin^ish those due directly to the vibrations of the 
m 3>lecule8 and those produced by superposition of waves or by 
some strain upon the moleenles, such as the electric arc might 
produce. They classify the reversals, as follows ; (i) Reverids 
produced when the expanded line itself forms the l^ckground 
against which the absorption line U narrowed because the den- 
sity is leis than that of the emitted vapours. Th'se are the one; 
moat generally known. (2) Reversals in which there U little or 
nb expansion of the lines, the background being either the hot 
vmlls and end of the tub^ the hot pole of the arc, or such part 
or ^e spectrum which is so full of lines as to be nearly continuous. 
Photographs exhibiting the reversals of the lines of iron and 
other metal;, were sltown. <3) Reversals in which the back- 
ground is produced by the expansion of a line of some other 
metal. Photographs were shown in which the lines of iron and 
other metals were seen reversed on the expanded lines of mag- 
nesium. (4) Reversals produced by the introduction into the 
crucible in which the arc was of a gentle current of hydrogen, 
coal gas or ammonia, by w^hich means the metallic lines were 
almost swept away and the continuous spectnm increased. (S) 
When a carbon tube parsed throngh a perforation in a block of 
lime is made the positive electrode of the arc, and a carbon rod 
paued into another perforation so as to meet the tube in the 
centre of the block, be made the negative electrode, the tube 
becomes gradually heated up, and in tbe direct line of the tube 
the lines are seen bright, becunue there is no backgronzid, but are 
seen reversed against the hot walls of tbe tube. Further the 
effects of the gradual increasing temperatare were traced, as the 
tube was gradually heated, (o) A double reversal of lines is 
ocoaskmalfy ob erved, and an Instance was shown, in which the 
expansion of the magnesium lines between K and H, had taken 
place to such an extent as to prodace tbe reversal of the most 
refrangible of tbe ^anogen bands ; the magnesium producing a 
broad absorption band agUin^t which the magnesium triplet att^ 
out bright and sharp. It is probable that this ari<^eff from the lew 
dense but intensely heated magnesium vapour belag pushed fbr- 
w^ up the tul>e by the sudden bunt of vapour piMttced when 
a fresh piece of metal is dropped into the arc. 

Oft tie Legal flashing Test for Peirolmm^ by F. A. Ab^ 
F,R.S.— The defects ^ the old legal Bashtog test, oalied tike 
open test, and the test used in the united States, known as the 
m led to the introduction of the dqsn-fUshifig be^t, which 
wfts hgati'^ed by Act of Parliament in i8y$. The author exhibited 
theappmttts reoahud, and described tne method of udng this 
test. This teat has stnoe been adopted In und the 

United States Und the hmMiptxons conduoted in the focmier 
country by Ikr. Foeratar .and others, ehowed what had dlrmif 
been observed bv the author, thet the resuha obtahied with the 
appurntas were mfloenced by atmospheric p w i m te . most 


recent investigations of the author and Mr. B. Redwood^ hkve 
shown that a variation in the height of fhebarometei' of bneinOhi 
was Buffirient to produce a ^ange of two degrees Fahrenheit in 
the flawing point of one and the same sarnie of oil. Futthei:, 

It appears that the changes of atmosphem temperature have 
some influence on the Bamiog print of a sample of oil, and not 
only is it necessary to c »ol down the sample of oil irnmediahdy 
before testing it, when its temperatnre exceeds F., but It is 
imperative, m cases where tbe oil has been stored in localitiesi 
the tempeiatnre of which is above BO F,, to maintain tbe oH at 
a low temperature for a considerable period before testing it. 
In consequence of this effect of changes of atmospheric tempe- 
rature, some difhculties have arisen in applying this test In 
India, and investigations are at premt being conducted, the 
object of which is to ascertain the conditions required for securing 
the attainment of trustworthy results by the application of thn 
test in tropical climates. 

On the BoUtng Points amt Vapour 7 ensions of Mee^ury^ of 
Sulphur^ and of some Compounds of Carbon^ deltrminid fy means 
of ike Hydrogen Thermometef , by Professor J. M. Crafts. — A 
description was given of the hydrogen thermouketer used, tbe 
replacement of lur by hydrogen was adopted because of the 
more rapid Bow of hydrogen through a capillary tube, further, 
the bulb of the thermometer could ht tedu(^ from aoo-500 ec. 
to i-iocc. The thermometer was one of constant volume in 
which an electric contact b^ween the mercury in the manometer 
and a platinum point causes a current to excite a magnet and 
dose a cook to arrest tbe flow of mercury into the manofmeter 
tube at the moment the gas attains affixed volume, as determined 
by the surface of the mercury touching the platinum point. The 
boiling point of mercury has been reddernuned, ani found to be 
357“ (at the normal pressure), that of sulphur was found to be 
one degree lower than that assigned to it by RegnauU. Naph- 
thalene b. p. 218*08 (bar. 760 mm.), and benzophenone, b. p. 
3 o6''*i C. (bar. 760 mm.), were also used to ootain constaM 
temperatures near aoo* and 300*’. Tbe boiling points of thm 
two substances were determined under reduced ptesiores varying 
from 87 to 2,300 ram., giving a series of tempeiutures that can 
be easily established and maintained for ai^ length of time, and 
ranging from 140’ to J5o*. It i; probable that benzene may 
be easily obtained suf&dently pure to be used in a simibtf 
manner. A series of determinations of the boiling points of 
several carbon compounds have been made, from which it appean 
that successive, similar addi lions to tbe molecular weight do not 
cause t)ie briling points to rise by a constant quantity as supposed 
by Kopp, but that in a large number of cases the incidents to 
the boiling temperatures diminish by a constant qaantiw. 

The Vdo^ of Explosion of a Mixture of Carbonic ustide and 
Oxygen, with v^ing quantities of Aqueous Vapour^ By H, B. 
Dixon, M.A. — The author has compared the velocities of ex*- 
plosion of mixtures of carbonic oxide and oxygen with var3rhig 
quantities of noueous vapour, by observing the pressure r^gUtem 
in a mercurial gau^ attached to the endiometer in which the 
gases were Bred. In each experiment the same mass of carbcmic 
oxide and oxyg^ was exploded at nearly constant volume and 
temperature, ^e nuge was U shaped and contained «ir in thU 
closed limb. An index similar to that used in Six’s (hemometir 
was carried up and left at the highest point reached by the 
mercury. Near the bend of the guoge two bulbs were blown to 
act M reservoirs, enabling the merenry to be lowered in the 
endiometer, without allowing air to escape from the closed Biab. 
The endiometer was dried at 80* by drawing through it, for half 
an hour, air which had passed thro^ tabes contaimngsnlpliutk 
acid, and a tube concairing phospb uric peotoxide. It was found 
that in this way lust sufficient aqueous vapour remained in Ihe 
tube to enable the explosion to lake place slov^ iriieii the 
sparks from a Rhumkorff coil was passed througm ^ 

r ks. In the first exppiments several sparks were passed hSlbm 
gases took Are. Experiments were mode in wakdtmewviin^ 
wantities of aqueous vapour were added, imd the vapour kejd 
^Itw s*kturation, and also with the gases saturated 
The results obtained in these experimeuto show the piteisure 
registered to inoreaic with the amount of moistilre prhbent lu llid 
gases, and to be the greatest when the gases are saturmid/ 
j On the Activity and m modi ^ foPmaiM 

Hydrogen Dioxite, by C. T, FXC» 

account is given of dm vorioim vkw!^ MPf#. 
lloft of ozvne and hy drogcu perokl^ by slow 
^madon of the latter by thd riow - ^ 

the author eoiwidcra that aia wpedk peroxide hi 
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INm vbSdi % eoatAot water bydrogcbiwi^ b f»odacc4 

it^ BoCQfttAMTf product Tbe view# Traube (Clnw. Soc, ycum. 

745) are ciiticlsed4 The aiUbor prdfen to represent pet- 
o«Ue or nydrogeti as oxygenated water, thus OOH^t rather than 
Kydbogen aioaide, a representatioa which U conildered to explain 
lU properties and reactions more adequately, 

C 9 mp<mnd$ €Mt<^inp Bw^Uni Nydrmarhon Radicals ^ 
Pert III, by Piofelior 1 . Sa£nrai, F.C.S., Tohio University, 
Japan* — By acting on monomercursc methylene Iodide Hg(Cil,) 
It (described in the Report of 1S80) with mercoric chloride, 
laonomeniimc methylene chtoriodUde HgCH^ll is obtained. 
This compound is acted upon by iodine, anu yields mercuric 
iodide and methylene chloriodide CHylCU which is a liquid 
boiling at 109*" and having a specific gravity of 2*49 at ao”. 
The formation of this Utter substance shows tut monomercuric 
methylene chloriodide has the following constitution, ClCH|HgL 
Attention is drawn to the fact that the boiling point of the 
methylene chloriodide is approximately the mean or the boiling 
points of methylene chloride and iodide. 

Hydtoiarbons of tht Formula (CsH.)^* by Prof, W. A. 
Titden, F.U.S. — An occoaot was given oAhe existing know'je^lge 
of isoprene, and the author finds that it forms a tetrabromide 
CsHgBr., a liquid which cannot be distilled without decomposi- 
tton. When oxidised by nitric acid isoprene yields oxalic acid, 
but form and acetic acids are produced when chromic acid is 
employed. Since isoprene can be converted into caoutchouc, 
experiments luve been made to ascertain wheth^ this hydro 
carbon could be obtained from other sources, and inasmuch as 
isoprerie can be converted into a true tur[)en(ine, this latter 
SU1 staiKe was studied with this object. The author found that 
when turpentine is passed through a red-hot tube a mixture of 
hydrocarbons is obtained, from which a small quantity of a 
volatile liquid, having the composition and properties of Uoprene, 
has been isolated. The formula; assi^able to the eight possible 
compoundshaving the composition or was discussed, os 

alt^t was their relation to the terpenci^. 

Thi jFrorthomeUr^ an Instrument for Correcting the Measure 
of a Gas^ by A. Vernon Harcourt, M.A., F.R.S. — The object of 
ibk instrument is to simplify the method of reducing the volume 
of a gas to normal conditions of temperature and pressure. The 
instrument consists of two narrow tubes, the one open above, 
the other terminating in a bulb, u hose capacity, including that 
of the stem down to the first graduation, U looo of the units with 
which the stem is divided ; both tube« are connected below with 
a reservoir from which mercury can be driven up the tubes by 
the pressure of a screw. When the mercury stands at the same 
level in the two tubes, the air in the dosed tube, which at o'* and 
ydo mm. occupies 1000 volumes is under existing atmospheric 
pressure. It has also the temperature of the surrounding air, and 
ts therefore under the fame conditions as the gas in any vessel 
near it. The volume read on the mrorthometer is to 1000 as the 
observed volume of the gas in the measuring vessel is to its 
normal or corrected volume. For the cape of measuring gas 
oyer water, or In presence of water, the serorthometer U charged 
with a drop of water. For technical purposes the graduation 

lODO’^ denotes the volume which the inclosed air occupies at 
30 inches Bar. and 60* Fahr, 

A Revision of tk$ Atmnie Weight of Rubidium^ by Charles T. 
Heycock, B.A.'^-The object of tbi^ revision is to asoertain 
whkber the atomic weight of rubidium can be brought into 
accord, with Prout^s hypothesis. To this end pure chloride and 
l^mide of rubidium have been prepared, and the amount of 
aUpricc and bromine contained in these, determined by titrating 
^h sUvw nitrate in a manner identical with that emmoyed by 
Btas m to classical leaearcbes* the rmnlla obhsined from 
the ctonide ^ve an atoask w^kt of 35:344 for rubtdium, 
whilst those mptslned wlrii the bromide, the author gives 
nt\th some res^ ^ow the atomic wei^t to be 85-337^ l%eie 
show that, at mesent, rubidium oaimet be regarded as 
confcMinhig to Front's hypodieslB. 

f atedkimB Ammonia fhim Sioehfy and AUied 
SOMMHeeSf by W, bCarnott, FX.S.-^rAdesciipdcncIthei&ethod 
^ bcrnlAg shod^ medstened with soda, ht such a 'Way as to 
eg 4 Iaet%;^WMMiiia ftwmthiBMia {tNMood. aadjdM ■*«««« the 
oaittlwAlMvgWMibmedttaawwMti^ ‘ j 
mP*^;**! Z)»*«w«/ /. UhtniMM and 

'CSWfi^ 40 ^r»*, mf.. 1 ^ aHUBlia«ar.T»m tft«r 

tiM niioM of tin Okuaotiii;, caM u 

, ■ ai 4 lot 


the purpose of reducing hard subftanoes to a fine state of 
division. 

On tie Oecurrence of Tellurium and Belenium in %/aw, by 
£. Divers, M.D., Professor, and Mosochika Shimos, Student of 
Chemistry in the Imperial College of Engineering of Japan. 
— At the Isit meeting of the Association a communication 
was received from Dr. Divers in whi**h it was shown that there 
elements are found in Japanese fulphuric acid. In this paper a 
description is given of the sulpbur used in the manufacture of the 
acid, it difiers from ordinary ^uLphur by belr^ reddish-yellow in 
colour, and iS known as seiiriuseki^ or massive red sulphur, and 
is obtained from Iwoshima (sulphur island), a specimen of this 
red sulphur wa<i found to contain 0*17 per cent, of tellurium and 
0*06 per cent, of selenium. It is a matter of some interest that 
tellurium is found associated with sulphur in this ttate, as it is 
mwe usually ass ^ciated V Uh sulphur in a state of combination 
with the metals. Analysis of the mud -like deposit found in the 
vitriol chambers show it to contain some lo per cent, of selenium 
and 1 *2 per cent, of tellnrium, and the sulphuric acid was found 
to contain 0*37 i>rams of tellurium and 0*15 gram selenium per 
liter. Attention is drawn to the fact that wbiKt the relative 
proportion between the quantities of tellurium to the selenium is 
as 5 to 2 in (be sulphur, and as 5*5 to 2 in the liquid, it is as i 
to 9 in the deposit. lliLs is easily explained by the fact that 
finely divided tellurium easily undergoes oxidation in presence of 
water and air wherca.s selenium is not so affected. Selenium 
and tellurium have been obtained by distilling the deixtstt in 
clay retorts. 

On the Action of the Component Salts as Nuclei on Super- 
saturated SofutioHS of certain Double Salts ^ by John M. 
Thomson, F.R.S.E., F.C.S.-^ln a paper publisherl in the 
Jourtml of the Chemical Society, May, 1879, the author has 
shown that if a mixture of diPM>rphous salts be taken, a separa- 
tion may be effected by touching the nolurion with a crystal ot 
one or other of the salts ; a separation depending on the relative 
solubilities of the two salts. The investigation has been extended 
to supersaturated solutions of double 8alt«, and the action 
upon these of the components of the double salt®. Experi- 
ments have been made with solution of double chb rides of 
mercury and ammonium, of mercuric chloride and ammonium 
bromide, of mercuric and |X>tassium iodides, and of mercuric 
ammonium bromide^:. In these cases it has been found that the 
salt of the heavy metal is invariably active in producing crystal* 
Umtion, whereas that of the alkali coni^tituent it inactive. It has 
also been observed that the true prismatic forms of mercuric 
chloride and bromide produce crystallisation at once ; but that if 
crystals of other forms are employed, as when obtained by 
deposition at a higher temperature, then the result is not always 
so defined. This is no doubt due to the fact that the fir^t form 
of the heavy metallic salt is more nearly allied to that of the 
double salt. It appears, therefore, that these double salts of 
monobasic acids, although forming good supe^^aturated solu- 
tions, are not so firmly united together as to resist the dis- 
turbing influence of certain of their constituents, yet the disruption 
is not sufficient to produce a decomposition, and so a deposit of 
the doable salt is obtained. Experiments with the double salt 
of mercuric cyanide and ammonium chloride, show that eaoh 
constituent is active. In the case of the alums, the double 
phosphates and an^eniates neither constituent is active. With 
Lefort's salts, vix. doable sulphates of copper and sine, both 
constituents ore netive, the zioc salt produces the more mpid 
crystallisation, but the double salt is deposited in each case. In 
the case of the double tartrates of sodium and potassium it was 
found that the potassium salt is inactive, whilst the sodium salt 
is active. Au examiuation of the crystals showed them to have 
the composition of Rochelle salt ; and since the nucleus in no 
wise resembled this aalf in form, it would appear that roehelle 
salt is probably dimor(dioas. The activity of i odium tartrate 
is probably due to its bmg less soluble than potassium tartrate. 
In the case of the double citrates of these metals both constitu- 
ents are active, u hlist with the citrates of magnesium and sodium 
both constituents «re inactive. These resmts show that the 
union {n the double salts of monobasic acids is more of a 
moleeaUr eharanter, inasmuch as they snihr disruption more 
easily than do those fomed of acids having a higher baskdty, 
such aa theoluiM and ptoephates, where there is a firmer union 
of the oonstttumit sa)ti* 

lU U Smt tf Puttutimm Ckhratt, bjr PtoloNor 
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Uii:i Jecampoftltion^ cui ob&orvation which appears to Uejitroy the 
uiinal theories regarding the function of those metallic oxides^ 
which have a atmilar e&ct It was supposed that the action of 
the catal3rtic bodtes might arise from a powarto absorb oxygen^ 
but expenments made 1^ placing block oxide of manganese under 
conditions similar to those in which it aids the decomposition of 
potassittm chlorate, negatived this supposition, Uas retort 
carbon can be completely bnmt by contact with powdered 
potassium chlorate at 340^ the action is not attended by fusion, 
and it appears that in ihis case chemical affinity determines the 
decomposition. The action of heat upon potassinm chlorate 
was studied by maintaining it at a constant temperature, and it 
has been observed that the chlorate begins to give off Us 
oxygen between 330“ — 340”, j.r. at temperatures much below its 
fusing points. This decomposition goes on for several weeks and 
final^ becomes imperceptibly small, but a rise of temperature 
or the addition of substances known to favour the decomposition, 
produce a fresh decomposition leading to a further limit. The 
authors propose a hypothesis to account for thU gradual action 
of heat upon the chlorate. 

SECTION C— Gkolot.y 

Oh ihf Cause of Elevation and Subsidence of Land^ by J. S. 
Gardner, F.G.S.-^Tbe paper claims that the evidence of the 
permanence of continents is inconclusive as regards eocene and 
pre -eocene periods, and inquires what the slialJower regions of 
the Atlantic mean, if they do not mean a change of level at the 
sea-bottom. Assuming with Sir C. Lyell, that at a given depth 
rocks are molten, and that under further pressure they are re- 
converted into solids of high specific gravity, the paper demon- 
strates that the outer envelope Is susceptible to and gives way 
under any increased weight, and recovers when this is removed. 
The evidence relied upon is that of coral isles, lava- flows, accu- 
mulations of ice, and of sediment in deltas, estuaries, and along 
sea^coasts. In these cases, unless there are counteracting agents, 
subsidence invariably follows, and littoral seas are thus areas of 
depression. The increasing pressure in deep oceanic basins acting 
on the fluid layer leads to the elevation of lines of least resistance 
int6 ridges or dry- land, these lin^*s generally coinciding with 
and to volcanic outbursts. Geolojoj demands pre- i 
communication between many lands. The elevation of | 
^wKcontinuous between Europe and America in the north, 
mnbg the Middle Eocene, was coincident with a cessation in 
the great formation of basalt, and its subsidence with a renewal 
of this. The oonclusion is drawn that irregularities of surface 
have and will continue to become more and more accentuated. 

Nota relating to the Drift Phenomena of Hampshire: (l) 
SoulderSt Hayling Island ; {2) Chert Dlbn’s in the Gravel; 

Elephant Bed^ Freshwater Gate, by Prof. J. Prestwich, MA., 
F.R.S,, refers to the remarkable boulders of crystalline and 
other old rocks in Pagbam. which were noticed long ago by Mr, 
IHxon, and more recently Mr. Codrington has described similar 
boulders of Portsea Island, and stales that boulders of the same 
character occur in the gravel of Portsea Island, two boulders of 
granite, and three of sandstone occurring on the shore near the 
station, while thirty smaller specimens occurred within a mile 
westward of the station. Tho}>e on the shore facing South 
Hay ling have been collected to form a rockery and local grotto 
wo». The author considers the boulders to have been brought 
from the Cornwall and Devon coast by floating ice, at the time of ’ 
the formation of the Brighton raised beach. 

On the Sources of the Salt Supply of India^ by Prof. V, Ball, 
F.R.S., states irrigation in some of the central aistricts in India 
has produced sterility, by raising the permanent level of the sub- 
soil water in the ground, which becomes saline by contact with 
the lower strata, and through capillary attraction, salts of sodium 
potassium and magnesia were brought to thej surface. The 
author states there are five distinct sources of salt tn India, 
the moat important of which are wells which have been sunk to 
a depth of 100 to 150 feet, and brine obtained, over a large area 
in the central region of India. In Assam and Burmah saline 
spring occur in connection with petroleum, ro,ooo tons of salt 
am now being raised from the Sambur Lalm. Rock salt ccavs 
of Sihuian an, and also in beds of Eocene Tertiary age. 

On the IdentifitaHon of tertmn Ancient Diamond Mims Ut 
India, by Prof. V. Ball, M.A., F.R.S., F.G.S.-The vague 
refereuoas to India as the only then known source of diemms 
by the writers of acdo years ago, give place to more da^te 
indications of poaition in Sanserit woHts of the sixth 


and possibly of t^umewhat eorUer In^the Berhat Saidta^a, 

list of localities is given, but as the atones from some of the 
localities therein mentioned Ware copper coloured, it is potstble 
that they were not diamonds. In the Alnd-Akbari (l^), and 
also less dearly in the F'eri^bta^s History ti4Z5),a localiiy named 
Albeniguras is referred to, which can be identified with 
gurh in the Central Provinces, where the remains of andeni 
mines are still to he seen. The foUowii^ localities mantioaea 
by Tavernier I1665), had not been identihM until lately, tho^h 
various attempts bad been made by Colonel Rennell and othem 
since his time. Gani or Coulour is Kollur on the K'stna : RaoU 
conda is Ramulkota in Kamul ; Soumdpour was on the Kod 
river in the Polamow district of Bengal. Kollur would appear 
from Tavernier’s statement to have been the mine where the 
Great Mogul diamond was found. The f^ame stone is mcntkmed 
by Garcias ab Horto, w'ho wrote loo years before Tavernier. 
Prof Ball is of opinion that ibis stone, which mm probably found 
in the middle of the sixteenth century, wa^ the original of the 
Koh-i-nur. The author referred to several other early authori- 
ties, and to the mythical stories which are connected with the 
accounts of diamond mining, for the origin of which he piroposed 
explanatiom. 

On the Geo/og)f of Cardigan Joivn, by G. W. Keeping, M.A. 
—The author cunsider.s the Geological Survey in error as to the 
horiron, on which they place the Silurian rocics, underlying this 
town. 

Hates on the Bure Valley Beds and Westldon Beds, by H . H. W ood* 
wind, F.G.S., considers the introduction of the term ** Chillesford 
clay,” and its supposed identification w ith any laminated clay 
that occurs on any horizon in the Norwich Crag, to have been 
the source of the confusion at present existing. The author finds 
there is no division between the Btue Valley beds and the 
Norwich Crag below, and that Me.«>srfi. Wood ami Harmer are 
incorrect in referring that the former deposits are Lower Glacial. 

The Iron and Lead Measures of Tynehead, Alston, by Mr, 
C. E. De Ranee, F.G.S., of H.M.’s Geological Survey. — 
The Carboniferous Limestone of this area is split up into a 
series of limestone separated by thick beds of shale and sand- 
stone, and traversed by an intrusive sheet of basalt, known as the 
Whin Sill ; the section above that horizon consists only of about 
200 feet of limestone^, w hile sandstones reach 350 feet, and shales 
530 feet. Beneath the Whin Silt there are 900 feet of mieasores, 
in which occur many important beds of limestone, one of which, 
the Melmcrby Senr Limestone, reaches a thickness of 124 feet. 
The chief lead mea‘.ure-s occur in the Great Limestone (70 feet), 
the Scar Limestone (30 feet), and the Tyne-bottom Limestone, 
The latter, deriving its name from its gi^ual incUnatbn north* 
ward, forming the floor of the River Tyne ; below this horizon 
but little has been done in proving the lead lodes in depth, 
owing to the water-charged condition of the rocka beneath, ^e 
veins in nearly every case are faulti of small throw, when thw 
traverse limestones, the veins contain lead ; when they pas* 
through sandstones they contain copper, ami in both casaa the 
sides consul of valuable deposits of brown haematite, which 
occasionally readi a thickness of 6 or 7 feet. Hiese at present 
are not worked, but should a rallw^ay bn carried up tfae Tee* 
and into the South Tyne Valley, as Is proposed to connect 
Alston with Middleton in Teesdale, these valuable deposits wBl 
be available for u^e in the Middlesboro district 

Motes on Alpine PosUCayboniferous (Dyassic) and Triatsie 
Rocks, by the Kev. A. Irving. — This paper Is merely oup- 
plementary to what has recently appeared in the 
Magamne, on the Dyas and I'rias of Europe, Attention i« 
especially drawn to the three following points in eonneCft 
tion with the Alpine Dyas (“ Permian”) r—(i) the occas^ 
rence of tfae Verrucano, its possible equivalence wt^i the K^h'* 
liegende, as advocated by Glimbel, in opposirion ti' 4 he vieyr ol 
von Hauer, who prefers to regard it as Dctonging to the loWm^ 
horizon of the Trias ; (3) the great volcanic aotim manifested 
in the Alpine area in post -Carboniferous timesi as illustrated by 
the great porphyry district of Bozen (in eonpection wilh Whm 
the structure of the Kitterer Horn, a “stratified cOnCi” wi^ 
interbedded “af-h” beds and porphyries^ is described 
recent observations by the author^ ; (3) the occUitemM o^ eertii^ 
Alpine deposits (especially the Bellmphtm lisMone of the 
Paster Thai, and the Grtidner Sandstein at Neemaid^t neik. 
Bozen), which, on paUeontolc^csl grounds, am regarded 
Gfimbel as representing a “ transUim oerik from tike Dym 
tile Trias.” Attention is also drawn to the eorveMott of ^ 
Trlassic deposiu on the northem and seuthem . 
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^ the Alpine chain, and tn perttoolir to the 
ej&eMnent identity' of hortxon occupied by the massive Schlcm 
with its underlying St. Cobsian Beds, and the HallsUtt 
OiietestoM with Its underlying marls rich in St. Cassian fossils, 
^fs point is illustrated by sectional diagrams, one through the 
Stelnemes Meet (after MojsUovics), tine other through the valley 
in which St Casstan Is situated Numerous fossils recently 
brought from the St. Casslan district were exhibited. 

Mr P&iUMi0ctnc Detaits of Bovey Iraccy^ South Devony by 
W. Pengelly, F.K.S. — Lignites with detriul gravel arc of Lower 
Miocene or UpjJCT Miocene age, and certain sub-tropical faults, 
Bituln nana t^U of later date, of }> 03 t-glacial age ; the so-called 
**head" is of s imewhat older age, and is referred by some to 
the glacial epoch. Described clay with angular smoothed 
stones, considered to be Boulder Clay by Prof. Heer and other 
foreign geologists, hut the author has failed to hnd any scratches 
up >n the stones. 9 foot 6 inches below the surface is a bed of 
white clay with Betula nana^ The author described the dis-' 
covery of a canoe in the midst of clays, which he believes of 
older age than the era of Betuin nunoy and reports it to be 
probably of inter^glacial age if the head was of glacial age. 

iVohlems on the Geology of the Channel Islands^ by Rev. E. 
Hill, M.A,, regards the work of the late Prof. Ansted as in- 
comjdete. The author considers that probably tlie Homoblendic 
rock overlie the groups of sark, but thi% requires working out. 
States that Prof. Ansted's conclusions as to the lithology of the 
rocks, arc not founded on suflicient basis. He regards the work 
of Prof. Liveing a« of considerable value in this direction, but 
he considers that there is much to l)e done in Guernsey, Sark, 
ami Jersey, He descrilies basaltic dyke«, <Uorctic dykes, and of 
mica-trap in Guernsey, the latter Insiog in Sark. 

The Southampton Arlesian Welf by 1 '. W. Shore and E. 
Westlake. — The <[uesti jn is, whether it is possible by an exten- 
sion of the existing well, to utilise it as a source of supply to the 
town, I'be amount of water yielded by the well on the lost 
occasion of |yumpiug, in 1851, was 130,000 gallons per day. 
The quantity of water nt jireseut .supplied to the town from the 
Itchen in from 3 to 34 million gallons, hnt this is a much larger 
quantity per head than is found to bo sufficient for towns under 
well regmated systems of supjdy. It thus appears that the well 
yields about i-asth part of the quantity required. P'or the pur- 
pose of increasing the yitid, two methods arc suggested * one of 
them is to drive galleries or drift- ways in the chalk, the other is 
to continue the Wing through the chalk into the Upiier and 
Lower Greensands. I'he work of excavation u^as carried on 
from |uly, 1838 till 1851, at a total cost of 19,000/., and reached 
a total depth of 131 7 feet. The diameter of the well was 13 feel, 
d yuinishing to 7 feet ; it passed through 464 feet of the Tertiary 
Beds, of which soil occupied 2 feet, Lower Bag^hot bed 74 feet, 
304 feet of London clay, the latter consisting of sandy clay with 
Ueams of water-bearing ^and and pebble beds towards the lop ; 
84 feet of Plastic Clay, with the usual l)cd of greensand on the 
bottom. The chalk w'as reached at a depth of 464 feet, where 
the masonry was terminated, but the y-fcci shaft was carried 99 
fttet into the chalk ; a 74 inch Iwring was then made with a yi* 
Ihcb augur to a further depth of 754 Teel, making a total of 8J3 
feet of chalk. Tlie whole of the chalk contained flinU, with the 
exception of the last 10 feet. Most of the water met with 
appear'4 to have come from the chalk ; jirevious to the boring 
li^g made, In 1S42. ao,ooo gallons was raised. In 1844 the 
quamliy rose to 50,000 gallons, and hnally in September, 1851, 
to 130,000, The chalk thus sujvpUes 5-6th& of the whole 


to 130,000, The chalk thus sujvpUes 5-6th& of the whole 
4{uantity. The authors then give a description of the Brighton 
chalk wells, and they consider the conditions are simiUr at 
Southampton. T*hc authors, following the udvice of Dr, 
Bdckland ^ the previous meeting of the British Association, 
have Ascertainud the height of the Greensand springs j— 
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On ihe Synclinal Structure of the Straits of Dover, by W, Top- 
ley, F.G.S. — Transverse valleys of the Weald, now dislocations or 
anticlinaK but, on the ontrary, lie in synclinal flexures, this is 
observable in all the valleys of the Weald. The author con- 
siders there were six valleys on the north side of the Volley of 
the Weald, fiVc of which still exist. The sixth intersected the 
Straits of Dover, its upper tributaries and the Kother, which 
now raters the Channel at Rye. 

On Subsidence as the ^feot of Accumulation, by Charles 
Ricketts, M.D., F.O.S. — ^Tnere h no fact in physical geology 
more frequently recorded than that, whilst the deposition of 
sedimentary strata has been in progress, there has l>ecn simul- 
taneously a subsidence of the earOi's crun; though but little 
effort has been made to determine whether they are dependent 
on each other as cause and effect. Boring in deltas prove that 
depression to a great extent has occurred whilst the accumulation 
was being deposited. The greater amount of detritus derivetl 
from hills and valleys is carried into the sea, but, instead of 
filling it up, the water becomes of a great depth at a few miles 
from the mouths of large rivers. There was a progressive 
subsidence of the land during tlie glacial period ; this may l)e 
ascribed to the weight of accumulated snow, and of the newly- 
formed boulder-clay ; a similar depression is occurring in Green- 
land, under a rapid increase of snow. The carboniferous series 
above the limestone afford most satisfectory evidence that the 
amount of subsidence coincides with that of deposition ; the 
surface of the limestone and the beds of coal funushing sufb- 
ciently correct base-lines for determining the question. There 
must needs be a cause for this universal occurrence of subsidence 
with de|x)siiion of strata, the only efficient one being the weight 
of the accumulated material pressing down the crust of the earth 
re-iting upon a ffuid substratum. Elevation also happens on the 
removal of pressure, and ** those regioits which have suffered the 
greatc-t amfiunt of denudation have been elevated most.” — 
(Capt. Dutton, U.S. Ordnance Survey). At the termination of 
the glacial period, the land, depressed by its load of snOw, 
became, upon this melting away, rc-elevatcd to a certain extent. 
This, and the rising of the land at the present time in Norway 
and Spitsbergen, may be attributed to the removal of a thick 
covering of snow. In elevated districts the highest parts are 
those in which there has been the p-eatest amount of denudatioiiv^' 
and often consist of the lowest rocks in a geological .series. TBb;. 
author thinks that these depressions and elevations cairoOtHl 
a'icribed to secular cooling of the mass of the earth, since by such 
action the accumulation cannot also be J^ounted for ; nor could 
the same agency acting only in one direction cause both depres- 
sion and u^eaval. The concurrent pheomena of accumulation 
and .subsidence, and their converse, demand serious and careful 
investigation ; ospeoially as in them may be found the great 
moving-nower upon which depends the greater number of geo- 
logical changes. 

On the Origin of the Hccmatitc Deposits in the Carboniferous 
Limestone, by Edwird Wcthcred, — the author contended that 
the so called ** pockets ” of bmmalite which occur in the Car- 
bo»iferou.s Limestone were caverns and fissures into which the 
01^ had been introduced by water agency. Tlierc were two or 
three signs which indicated an approach to a pocket of ore : — 

1. Joints appeared in the rock, through which water j'lercolated. 

2. An ordinary cavern opened out, termed ;,by the miners a 
Welsh “locus,” the siaes of which were coated with large 
crystals of carbonate of lime. 3. Traces of iron arc found in 
the “locus.” The fact that the first indications of ore were 
cracks in the rock, down which water percolated, certainly 
pointed to the inference that by a similar percolaiion the 
haematite has bean brought into its present potution. That it 
has l>een de periled by aqueous agency was clear from the crys- 
talline character of some of t he ore. Further, there wa* just wha t 
would be expected from water oontaining the carbonates of lime 
and iron iu solution when not exposed to the atmosphere, namel)’ 
lime has been first dtsposited, and subsequently hydmted peroxide 
of iron. The next point conridered was, fiw whence was the 
iron derived. The l^hly ferruginous character of the Carboni- 
ferous strata was well understood, and the fire- clays indicated 
that large quantities of Iron had been rendered soluMe by the 
deoxidising hlflttenee of laying vegetable matter, and removed 
by the pmolation of i^ater. But as to whether It was this iron 
mlidr ha 4 given rise to ^e Carboniferous limestone hematite 
deposits was a mettet for consideration." It was doubtful whether 
there would have heno ancient time for the ftssnres and caverns 
to have so isr 4 ev^k^pea as to form receptacles for the Coxl- 
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tnensttre water charged with carbamate of iron. It auiat, however^ 
be remembered that after the uplifting of the Mmocoicrocka there 
wax a vaat lapse of time during the denudation by the Triaatic Sea, 
and that much of the limestone, not now overlain by the Coal 
Measures and Mil>atone-grit, was covered by those beds for a 
considerable time. Further, water percolating through the Coal 
Messures would become highly charged with carbonic acid, 
given off from vegetation undergoing tran’ntion into coal, and 
water, so chaiged, would not be so long in dissolving and eroding 
out caverns. Mr. Etheridge had referred {Quarts Juum, Gfol. 
Socidy^ 1870, ix, 185) the origin of the Carboniferous haematites, 
in the West of England, to the infilling of faults, fis^ure-t, &c., 
during the denudation hy the Trias^c Sea ; but stated that 
*'dmbtless the percolati'm of water throngh overlying strata, 
highly charged with oxides of iron, had been a source and mode 
of accumulation.” Though the author was disp 's?cl to consider 
it pos'iible that some of the hrematite may have been derived 
frum the percolition of water through the Coal Measures and 
MilWtone-grit, yet he agreed with Mr. Eiheridge that the most 
probable source was from the Trias rocks ; not, however, during 
the accumulation of the strata composing that formation, bnt by 
sub equcnt percolation of water after consolidation of the bed'. 
This water, on arriving at the Carbon ifer jus Limestone, would 
fl »w down the cracks, fissures, and joints, provided there were 
such, but a comjjaraiiveJy small portion would filter through the 
actual rock on account of its being but slightly pervious to water. 
The author cm-idered that it was owing to this fact that we 
generally find hwrnatiie w'here the Ma^esian Conglomerate rests 
u^xin the Carboniferous Limestone, i'he water being unable to 
penetrate the rocn, would naturally find an outlet at the junction 
of the tw’o formation*-, and by the wearing away of the rock the 
conditions w^ould soon be arrived at when the deposition of the 
iron would take place. 


^^OT£S 

The concluding meeting of the French Association at La 
Rochelle was rather stormy, although not more tlian 203 mem- 
bers were present, M. Bouquet de la Grye ivas nominated vice- 
proident for 1883 and president for 1884. Although very few 
members took part in the W'ork of the meeting, sixteen different 
Sections were kept in operation; this extreme division has 
somewhat impaired their activity. However a number of inte- 
resting papers were read and discussed. M. Debrun, Professor 
in the College of Pau, described a new system of central magazines 
for distributing electricity, a new balance for determining by mutual 
repulsi m of currents their relative force, and a new registering elec- 
trometer. M. Marcel Deprez presented anew apparatus for deter- 
mining the mechanical equivalent of heat, baaed mostly on Leon 
Foucault’s experiments. He hopes to determine with a sulphurous 
acid calorimeter the real value of this coefficient with an ap, 
proximation of M. Tissandier_ pre^entcd again his re- 

searches on light bichromate elements; lie contends that he 
obtains regularity of action without renewing the liquid, and 
without insuflation. Hr. Landowsky delivered an eloquent 
address against the dangers of injecting morphia, ns practised 
nowadays by so matiy people. He deprecated strenuously this 
new- method of intoxication ; he calls it morphiomania 
or morphinism. Dr. Audrat has paid special attention to the 
anaemia of miners and described it in a very interesting address. 
Electric lighting experiments were tried in the rooms of the 
Hotel de Nantes by a new system invented by M. Debrun. 

Admiral Mouchez has been visiting the Pic du Midi to 
ascertain whether antronomical observations could be conducted 
successfully there, 

Th* Standard's New York Correspo/ident telegraphs that 
Mr, Edison's system of providing an incandescent cleric light 
for domestic use in a given district has just been put to a practical 
te A in that (^ty. The district selected occupies an area of nearly 
a square mile. Only one source of supply is provided^ and that 
furnishes the illuminating power for sixteen thousand lamps, the 
electric current pussing through eighteen miles of maiin. The 


result is that the severest demands Which the oonmisera hate 
been able to maWe upon the new system have been saihiedf. 
The New y0rk Htraid is using in its batiness premises an iso- 
lated plant on the same principle. No new ^obstacle has pvi^ 
seated itself to the success in practice of Mr. Edi’^on's theory ; 
and scientific men, the Correspondent states, will be intereued 
to know that this hr^t practical experiment demonstrates the 
soundness of the inventor’s application of the multiple arc system, 
pure and simple, as distinguished from the series system, or the 
comhination of the arc and series systems. Throughout the, 
entire district lighted as described, each lamp was Independent 
of all the others. 

The electric illumination of the Vaudeville, on the Boulevard 
Montmartre, is a great success. The hall U crowded every night. 
An 11 horse-power gas machine with Faurc accumulator-} is 
sufficient to illuminate every night about 250 Swan lamp, 

CoN$ir>£RABLB'interc<.t was expressed by many visitors to tlte 
Ordnance Survey Office during the British Association meeting 
at Southampton, that the old and costly process of reducing the 
25dnch maps to 6-inch scale, and engraving dhom on copper- 
plates, of which moulds had to be obtained, nud electro typed 
replicas had to be made, from which the copies were printed 
off, has been superseded by a cheap and rapid process, by which 
maps can be at once reduced and published on the fi-inch scale, 
so soon as the 25 -inch scale is comideted ; by a simple application 
of photography the lines are reduced to any desired scale, and at 
once transferred to an inexpensive zinc-plate. The new 6 inch map, 
produced by the photorincogrnphic process, adopted by the Survey 
in their reproduction of the Doomsday Book, will in future be 
issued for all the counties of England and Wales, where no 
6-inch maps exist engraved from copper plates, but in those 
counties where a portion of the area has been published, on the 
latter system, the old process w ill be continued to secure uni- 
formity. 'fhe new 6-incb maps are smaller in size than those 
formerly published, and at present are not contoured, but their 
lines will^ be added in subsequent editions. Their publication 
will at once permit the much -required completion of the Geo- 
logical Survey of our coal-fields, which is a matter of the mtwrt 
urgent necessity. 

We regret to icam of the death, at Dorpat, of Dr. Kreuiwaid, 
the publisher of old Esthonian songs and poems. He was bom 
in 1804, and studied medicine at Dorpat, When a studatit 
he began to collect songs and tales of his country-people, and in 
the years 1840 to 1850 he published a aeries of remarkable 
articles on Esthonian antiquities, mythology, traditions, and 
Ules. His principal work was the publication, with annoUtioas, 
of the whole of the different parts of the great Esthonian poem, 
** Knlewinoey,” remarkable by iu fine poetical feeling for nature 
and analysis of human feelings. It was translated into all the chief 
European languages. In 1877 Dr, Kreuzwold was compelled to 
abandon his medical practice, and died in poverty at Dorpat. 

The Official Messenger of St, Petersburg .announces, tm 
September i, that by order of the Emperor the admission nf 
new pupils to the course of medical training for at the 

Nicholas Military Hospital, will be discontinued affc the pre^nt 
term. The students will hn allowed to conclude their Count, 
after which the clinical instruction for women at the ho^pW 
will be abolished." The Medics! Academy for Women, the 
courses of which were quite equal to those of the old UnMrsttiittl, 
had 367 stndente. idnee 1877, when the first lady stiid<^ 
pass;d the examinations, 281 ladies have completed the 
course of studies, and 152 had passed the examinatlona 
105 of them were In servi^ at universities and in pnhto 
hospitals, r 

News received from the Finnish^ Circumpolar oliiseiN*^ 
party states that the members arrived at Sodiitkyk Id the 


MATURE 


471 



*;883j 


Unbad efttly m Augoftt^ and that observation^ commenced 
tlwra on the 15 th lUt. as Intended. 

RaBOT, a member of the French Geographical Society, 
has railed from Trotmoe to Spitsbeigen for a private exploradoa. 
Tlds U the first time that a French ship has been in theee seas 
^ exploring purposes since JLa Siiohff «as sent during the 
reign of Louis Philippe, under the command of Blomeville, 
Thb ship was lost, and nothing was ever heard either of it or 
any of the crew. 

Wk notice a good book of eravel in Servia, published by 
Franz Scherer under the title, *'£ilder aits dem Serbischen 
Volks- und Familien-lebcn.*' 

There has just been published an elaix)nLte work on the 
present state of silk- worm culture in Southern Russia and Trans- 
Caucasia, giving an accurate description of the whole of the 
culture, and a complete bibliography of works on the subject 
that have appeared since 1703. It ie publi>ljed in connection 
w'ith the Moscow Exhibition, by the Mo^c jw Agricultural Society, 
with many plates of drawings. 

We have received j>art 3, vol. iii. of ihc 'J'ramacthns of the 
Norfolk and Norwich Naturalists' Society. We observe from 
the presidential address that the strength]of the Society continues 
to increase, the i rescnt^number of members being 234 as corn- 
ered with 204 in the previous year ; the financial position of 
the Society is also satisfactory. Amongst the published papers 
H a biographical notice of the late Dr. S. P. Woodward, by hU 
son, Mt. H. B. Woodward, F.G.S. Ihis memoir forms one of 
a series which the Society h publishing of distinguished naturalists 
connected with the county of Norfolk, A paper on theextemive 
destruclion of the Lorn) ardy poplar, contributed by Mr. H. D, 
Oeldock, has abo mure than local interest, Mr. Stephenson's 
paper on the plumage of the wax wing contains some valuable 
additions to the history of this beautiful and singular bird. 
Additions to the fauna of the county are made in the Mammalia 
by Mr, Southucll, Hynienoptcra by Mr. Bridgman, the Tortri- 
cidse by Lord Walsingham, and to the Flora by Mr. A. W. 
Bennett, F.L.S. There are also papers on the noteworthy 
springs and spas of Norfolk by Mr. H. B, WoodwTird, F,G,S.^ 
the hetrirg fishery of 1881, and some interesting notes on the 
habits of the nightingale, extracted from a letter w ritten to the 
Rev, R, Sheppard in 1819. In addition there are ornithological 
and entomological notes from Mr. F. D. Power, Mr. Frank 
Norgote, and Mr. Stevenson. 

IIE 83 R 3 . Piper and Carter have issued a new edition (the 
fifth) of Capt. Abne/a Im traction in Photography,” The 
whole of the work has been revised, sixty pages of new matter 
added, and the latest details as to the gelatine emnUton process 
given. 

We have received from Mr, Stanford other two war- maps. 
One of Lower Egypt, on the scale of 4 miles to the inch is ex- 
tremely minute in detoili and v ill be found of great service in 
following opeltationa. The other contains a map of the Nile 
I^lta, a plan of Cairo and its environs, the towns and ports of 
Stttt, Ismoilio, Fort Said, and a ganeral map showing &e Suez 
Canal and Cape routes to India. 

Tns English Government having sent to Egyf t theee of the 
l^odlwicli balloons, we may remind our readers that balloons 
were tnken out by the FVtnch army in 1794. But it woe impos- j 
tdble for Buonaparte to use them, the furnace for the preparation I 
of pure hydrog^ having been lost when the Freneh jfleet was 
etmihilated by Nelson in Aboukir Bay. Conte, the engineer of 
ik$ adronauts, was created the head of Cairo onenol, and 
their oaptain* was sent on a seieittific misMon (o 
EgTpt; 11m of these French btdlooiis befasg om^ 


metres), thsir cavocity was only 520 cubic metres ; they were of 
silk* and always infi^ted with pure hydrogen, which nos pre- 
pared by the oedon of steam on iron filings. 

An exhibition of considerable interest has been opened at the 
Royal Aquarium, ooosiating of a Javanese *‘Gameloo” or 
orchestra, of fourteen male and four female performers. There 
is a variety of percussion instruments and one stringed 
instrument stated to be a violin of the Chinese type. The 
females go through one of their native dances, if their 
peculiar postures and movement of limbs and head may be re- 
garded as a dance. From an ethnological point of view, the 
exhibition U welt worth a visit by those who have not bad an 
opportunity of seeing the Javanese at home. With considerable 
general likeness, there is really great diversity of feature, one or 
two of the faces being almost European in type. 

The Swedish Government has decided not to prohibit vivi- 
section in that country, in spite of the appeal made to them by 
the Diet in reference hereto last session. 

About forty male pupils of the Parisian public schools who 
have taken honours have been sent on a visit to London. The 
Societe Natioimle Fran9ahe have made arrangements for their 
board and guidance. The same number of laureates w*ere scut 
to Central France. 

Two very large and (Splendid calseycs were exhibited at the 
conversazione of the British Association at Southampton by Mr. 
James R. Gregory. These were said to be the largest in the 
world ; one of them measured 3 inches in length and 14 in. in 
breadth, and weighed 359 carats, or nearly 3 4 ounces ; the other 
is somewhat smaller, weighing 308 carats. They are both 
remarkably fine stones. 

The additions to the Zoological Society’s Gardens during the 
past week include two Southern River Hogs {Potamochai’us 
a/ricanus 6 9 ) from South Africa, presented by Col. J. H. Bowker 
and Mr. John Dunn ; a Hairy -footed Jerboa {Di/mi kirtij^s) 
from Jeddah, presented by Mr, Lionel Adams ; a Himalayan 
Bear {Prsus tibetanus 9 ) from North India, presented by Mr. 
E. J. Cooi>e ; an Indian Chevrotain {Tragidus meminna') from 
India, presented by the Hon John Stoddart ; a Macaque Monkey 
{Macaens cynomo!^) from India, presented by Mrs, Crawford ; 
two Crimson- winged Waxbills [Pyteiia pkoenuoptero^ from West 
Africa,' presented by Mr. Albert Kreh) ; a Four-coloured Shrike 
(Laniarms qzsadruolor) from South Africa, presented by Col, J. 
H. Bowker; a Red Brocket {Cariacus rufus 9 ) from Brazil, a 
Grey Squirrel {Sdurus eiwreus var. ni^ra) from North America, 
seven Madagascar Boas {PdopkUus madaf^ascaHensis) from 
Madagascar, deposited ; a Yellow )&z}aQOXi{CynocipkaU$s babouin) 
from West Africa, four White-headed Bnllfinch^Larks {Pyrrhu- 
lauda verHcalis) from South Africa, two Yellow Sparrows {Passer 
luieus) from East Africa, two Scarlet Ibis (E^ocimus tuber) 
from Para, two Crested Colins {Eupsyehortyx cfutains)^ eleven 
Variable Leaf Frogs (Pkylhmedusa daenkohr) from Mexico, 
purchased. 


UNIVERSTTY AND EDUCATIONAL. 
INTELLIGENCE 

University CoU^e, Bristol, Is making laudable efforts to 
provide a complete curriculum (or the important district of 
which it is the centre. Like the similar colleges" at Manchester, 
Leeds Bktningbam, Ac., the lectares comprise aU the branches 
of a liberal and sgientliic education. The erection of new build* 
ings» which will be complet«l before the cloFe of the current 
year, will give Inoteaseil facilities for the study of science. The 
Cbemicel Department now oontalas aocommodadon for nearly 
fifty students, and is, we believe^ equipped with the latest im- 
provements for teftdiitig which ate in use in Uiis country or on 
the Cootiueut f lectures ore delivered cn pure chemistry as well 
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•s <m certain hrancbes of applied ch^umtry. The phystcal and 
engineering departments are also provid^ with raciiities for 
laboratory work. The instruction in experiuicittal physics is 
kept abreast of the rapidly Increasii^ requirements of the age, 
and arraoMments are now peHeetco for the training of stu- 
dents as dectric engipeers^a pr>fessLon for which the recent 
derdopinent of electric diacoTery opens good prospects. The 
Bristol Medical School, which is affiliated to the College, offers 
with the Koyal Inffrmary and General Hospital, every facility 
for the study of medicine^ Instruction in biology is nl^ given, 
and it is Intended to open a biological lolwratory in the course of 
the ensuing session, in olher .subjects the instmction is such as 
to make the curriculum practically complete. 

The Calendar of the Mason College, Hinnin^ham, already 
extends to 25® P*^E*^* Th^ of professors is fairly complete, 
and the subjects cover pretty well the w hole field of a liberal 
education. Science, of course, has n i^rotninenf place, both 
pure and applied, but literature, both a»u-iriit a'*d mrdern, i^ as 
fully represented as could be desired. The examination papers 
are given, and are up to a high standard ; and the College as a 
whole promises to fulfil the intentions of its liberal founder. 

Though in a less advantageous position so far as funds are 
concerned, the modest little Calendar of the Newcastle College 
of Science show s that every effort is being made to keep it up 
to the mark. It is a pity some of the rich coal and iron masters 
of the northern districts do not come forward and give the 
struggling institution a helping hand ; they could not do the 
north a greater service. 

An important movement is taking place among the manu- 
facturers and machine makers of Nottintrham to promote the 
establishment of a first class technical school in connection with the 
University College in that town, A nucleus fund for this 
purpose has been provided by the Drapers^ Company in a grant 
of 300/. per year for five years w ith an additional 200/. in the 
first year for the purchase of apparatus. This grant is, however, 
subject to certain conditions, and is also to some extent depen- 
dent on the amount of local enterprise which is displayed. The 
company, after mature consideration, and upon the report of 
Mr. Magnus, the director of the City and Guilds' Technical 
Institute, who, with certain members of the Tbvipers* Company, 
visited Nottingham to make inqniries, resolved to make the 
grant through the Institute, and the instruction provided by it is 
to enable students, artisans, and others to present themselves for 
the Institute examination in mechanical engineering, A course 
of instruction in practical mechanics is to be given by a professor 
of physics and mechanics in the evening, and the services of a 
skilled fitter are to be obtained to act under the professor in the 
practical explanation of the tools and the machinery used in lace 
and hosiery manufacture. The local committee are now arranging 
for the setting apart of portion.s of the College for this special 
purpose. 

At a meeting of the Council nf the Yorkshire College, held 
on September 2, Mr. N, llodington, M. A., Fellow- of Lincoln 
College, Oxford, and Professor of Greek and T^atin in the 
Mason's Science College, Birmingham, was elected to the Fro* 
fesForsbip of Classics, vacant by the resignation of Prof. Marshall, 
and to the Principalt^hip of the College. 

A NEW University building, which has taken two yeara to 
construct, will soon be opened in Lund. 


Pfaundler,--On’ an explosion of an oxygen gntometer of 
2mc, by the same. 

^rt/tr/a June 15.-— Blementary geome- 

trical demonstration of the condition of miaimnm or maximitm 
deviation of a homogeneous my sent throq^h a homegeneons 
prism, by Prof. Banff. — On the reductive action of glycerine on 
salts of silver and application of this jdienomenon to silvering of 
glass by Prof. Pnlmieri.~On Pabr^m^neUs varians and one 
its varieties, by Prof. Garbini. 

June 30 and July 15. — Anemoscope and anemometer with free 
transmission, of the Brothers Brassart, by S. £. Brassart. — Oh 
unequal heating of the two electrodes by the electric discharge, 
by Prof. Giovanni. — Movements, ruptures (Itthoclases), and 
tangential pressures the direct causes of the axial elevation of 
the Northern Apennines, by Prof. Bonibici.— Contrilmtion to 
study of anthropology of the soutbeni provinces ; prehistoric 
objects of MoIiiC, by Dr. Del Lupo, 

BnlUtins df la Saciiti d* Anikrppeh^ie de Paris, tome v, a 
fascicule, iS8a, contain : Papers by M. de M^rejkowsky, on a 
series of Sardinian crania, with explanatory and metric tables, 
and on certain American crania belonging to the Araucanian, 
Moxo, and other native tribes of the north-west and w'e^t dig* 
fricts. — A TerK)rt of the discussion at the meeting of March 2, on 
the relative weight of the brain, with reference specially to M, 
le Bon's views on the invalid character of determination), ba^ed 
on uicanc, and lo the conclusions w'hich he has drawn from his 
own methods of comparing the relative weight of the body and 
brain in boys and girls. — A communicaticn from M. de Ujfaivy, 
on bis travels in the Western Himalayas, with the results of his 
craniometric and other determinations among the local tribes, 
more csj^ecially in Kashmere, Lesser Thibet, and the Koulou 
country, where polyandry exists. — At a subsequent meeting of 
the S<iciety, M. Beauregard gave a mwtwA of M. de Ujialvy's 
observations of the ethnic and social character of these ]>eciples, 
and of the records of ancient aed modern travellers concerning 
these mountain districts, tracing the history of polyandry back 
to the Gettc and Ma<;sageta!, whom he believes to be the anees- 
tors of the Dardis, whose country is regarded by Dr. Leitoer as 
the original seat of the Aryan race. ITbe discussionH to wMck 
the communications of M. de Ujfalvy gave rise have Jed to the 
adoption of a resolution for the extension and more exact deffni* 
tion of the ethnographic observations included in the Society's 
Directions for travellenj.)— M. F* Regnault reports the results of 
his recent excavations at Bordes in Ariige, where in an old 
moraine bed he has found (wo burial chambera below an erratic 
granite boulder. Both chambers, one of which was situated 
below the other, contained human bones, a cut Hint, and frag- 
ments of pottery, some of which were marked with geometricai 
designs. In the discussion following M. Kegnault^s eotmnuni* 
cation, M. Leguay drew attention to a similar chamber discloaed 
at Crtfcy in 1842.— M. de M^kowsky described an Instnuneid 
designed to determine the relations of the nasal arch to oth^ 
parts of the cranium w ith a view of establishing a new character 
for the better comparison of differences of race. 'Hjlfi fiatnte 
ot the BnlUHns clases with the fffKt part of M. l.e Doctear 
lyHercourt'fi Topographical Survey of the Island of Sardinia^ 
including the geography, meteorology, and natural products of 
the island. 
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NAVAL EDUCATION 

P OM the papers and discussions which have recently 
appeared in the Journal of the United Service In- 
stihition (Nos.cvi.,cxv*, 1880, 1883), it would appear that a 
laiige number of our naval officers are becoming' sensible 
of the many defects of the system under which their 
younger brethren arc at present entered and educated. 
In all professions it is $0 much the custom of the seniors 
of high rank to bold by the existing state of things^ that 
the protest now made is the more marked, coming, as it 
does, not from one officer, or from a clique, but from 
officers of all ages, ranks, and branches, who look on the 
subject from different points of view, and correct their 
judgment by different forms of experience. The fact 
seems to be that, whereas the naval officer of former days 
was not called on to be anything but a seaman, though it 
was no doubt better if he was also a gunner— which w'as 
but seldom — at present be ought to be not only a seaman 
and a gunner, but half>a>dozen other things as well— a 
navigator, an engineer, a mechanic, an electrician, some* 
thing of a soldier, something of a naval architect, skilled 
in signals and in tactics, and not ignorant of international 
law. There are, of course, but few who can excel in all 
these branches of knowledge ; but every naval officer is 
expected to know something of all, and before getting hts 
commission he has to show, in examination, that he does 
know something of all, even though that something may 
occasionally be very little : he is then permitted to choose 
one or two subjects of which he may make a specialty ; 
he may devote himself to navigation, to gunnery, or to the 
management of torpedoes ; and on showing that he pos- 
sesses special qualifications, he receives special appoint* 
mbnts and a higher rate of pay. But whether his tastes 
and abilities lead him to qualify in these special subjects 
or not, be is supposed to have a certain respectable know- 
ledge of all ; and, as keeping up the traditions of the ser- 
vice, he is required, before ever>'lhing, to be a first-rate 
seaman. The most important question then is, Does the 
present system of training young officers ensure their be- 
coming first-rate seamen ? The answ^er of almost every 
speaker at the United Service Institution is in the nega- 
tive. Capt, Brine, to whom the Institution has this year 
Awarded its gold med^l, says, ** A midshipman serving in 
an ironclad has but few opportunities of learning the 
work of a sailor } it cannot Said . that the years thus 
passed are essentially valuable as regards scamanlike 
traming,” Capt. GrenieU says, " We are familiar with 
Falconer’s admirable picture of the ^mdst child handling 
a ship— ^ And well the docile crew that skilful urchin 
guides/ It would be useless to look for the same thing 
now. Our urchins, we must confess, are not " skilful.’' 
Capt. Cleveland says, ^‘On board an ironclad, youngsters 
bave vjei^ little opportunity of karhiog mote just the 

imdine work, which they may team from a book; " and 
Daltiousie thinks *‘the prdinaty Ilfs of a midship- 
in a scB-going ship to U so itl^anbipd as to be 
betf^ than labodous wastd of time, so far as 
dytit profestioma trttiniog and e^chl^ ate con* 
otlteri might bo ^led 


effect, for the agreement is almost perfect ; but these are 
sufficient It may be assumed as admitted that a fiMie 
boy sent on board an ironclad to leam seamanship, does 
not leam it, and has no opportunity of learning it, whe- 
ther seamanship is understood in the old sense of handling 
a ship under sail, or in the modem sense of handling her 
under steam, and still less if in the strictly logical sense 
of " manoeuvring ships under all circumstances of wind 
and weather.” What our large ironclads have masts and 
yards for — except to foul and choke the screw in time of 
battle — is a thing often wondered over. Many have none, 
and even those that have them do not trust to them in 
performing the simplest nautical evolution. Clearly then 
a young gentleman on board such a ship does not leam 
the sailoring of the old school- How he can be supposed 
to learn the management of the ship under steam does 
not appear. Capt, Cleveland — who, as having lately com- 
manded an ironclad, speaks with a special authority — 
says, “No captain would ever trust an ironclad to a young 
gentleman to work, as the captains of old did their 
frigates ; ” and evidently the mere being on board whilst 
somebody else is working the ship can teach him very 
little. His principal duties arc, in fact, said to be seeing 
the ashes emptied overboard, the decks swept, and the 
brass rails polished ; niceties which he might team equally 
well on shore from his mother’s housemaid, or by making 
an occasional round in the dust cart. Mr. Laughton, one 
of the Instructors at Greenwich, goes so far as to doubt 
whether this method of training young officers was ever 
quite satisfactory- "No doubt,” he says, " in former 
days the still existing system of sending little boys on 
board ships on active service to leam seamanship by 
doing what they were bid and keeping their eyes open, 
answered prHty well, I do not think it did vety well. 
Of course wc turned out .1 large number of first-rate sea- 
men, but it was out of an enormous number of entries. 
No account can now be taken of the failures ; but of those 
who through ignorance, drink, and immorality went 
wholly to the dogs, the number was extremely large, and 
of those who did not thus utterly break down, there were 
a very great many who dragged on in the service as igno- 
rant of seamanship as of everything else that was repu- 
table.” Even now the same evils are at work, though in 
a less degree ; and in a former paper on a kindred sub- 
ject* Mr. Laughton showed that "more than half the 
entries into the service disappear within twelve years,” 
whether from "death, ill-healtb, family afiairs, dislike, 
incapacity, or bad conduct.” 

Now it has long been maintained that the early lessons 
in seamanship, in the management of the ship and the men, 
were a sufficient and imperative reason for dragging little 
children off to sea. But since it appears proved by the 
concurrent testimony of many Admirals, Captains, and 
Commanders now serving, that our Children so sent to 
sea do not learn seamanship, and that our young officers 
are thus, as a rule, curiously Ignorant of real seamanship 
when they go up for their examination, this alleged suffi- 
cient reasent falls to tke ground ; and many other reasons, 
whidi do not fkll to the ground prove that the system is 
a bad ohe. Let H be borne in mind what this system is. 
Little boys between the ages of 12 and 13! years are 
selected by hm^ted ttesnpetition in an examination which 
Admiral ’Boys-^hhn^ for sow time the Superintendent 
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of the College at Portsmouth— describes as ** simply an 
examination of their mothers or govemessesi or tlie pre- 
liminary schools they may have been at.*' Their general 
education is then stopped ; they are sent to the Britannia^ 
and there, in the space of two years, they have to learn 
and pass an examination in a number of subjects, the list 
of which is utterly appalling. On this Prof, Soley, of the 
United States Naval College, says, "The course, as indi- 
cated by the examination papers, is far in advance of the 
mental powers of average boys of the prescribed age. 
The reason that more do not fail is to be found in the low 
standard of passing, and in the system of cramming 
carried out by clever tutors who are masters in the art of 
coaching pupils for examinations. No one seems to pre- 
lend that the students come anywhere near the ostensible 
standard, or carry away anything like real knowledge of 
the subjects embraced in the programme," And what 
little is learnt is extremely evanescent : within six months 
the majority have forgotten all about it. It appears from 
a report by Dr. Hirst, the Director of Studies, that in a 
recent examination, and in papers specially prepared, the 
young gentlemen six months out of the Britannia ob- 
tained an average of 33 per cent, in Arithmetic, 28 in 
Algebra, and 17 in Trigonometry. Now the Britannia is 
essentially a mathematical school, and the Instructors are 
— it is fully proved by their immediate results — able, hard- 
working men ; but they are crushed by a radically bad 
system, which necessitates the "teaching mathematics 
and navigation from the wrong end.” In this, the In- 
structors have no option ; they are bound by an ofhcial 
schedule which requires the newly caught children, know- 
ing next to nothing of Algebra or Geometry, and very 
little of Arithmetic, to proceed at once to the solution of 
Pbne and Spherical Triangles. Of course the little fel- 
lows learn to do these questions, because there is no 
passing for them unless they do do them ; but " the 
knowledge is stuffed into them by a ‘ damnable itera- i 
tion’ sickening alike to the teacher and the taught." 
What is the result ? We have shown that they pass out 
of the Britannia and straightway forget it all. A Naval 
Instructor of many years’ experience assures us that his 
guiding rule has been to assume that a youngster joining 
his ship fresh from the Britannia knows nothing, and to 
begin him with the very elements of Algebra and 
Geometry. When this can be done, when the Naval 
Instructor is zealous and is supported by the Captain, 
when a suitable place can be found for study, and when 
the youngsters are industrious and clever, then, no doubt, 
very satisfactory results are sometimes obtained ; but the 
difficulties in the way are exceedingly great. " Order it 
as you will,” Mr. Laughton says, "on booird ship the 
routine will always interfere with the school, and inter- 
ruptions are frequent Nor does keeping the middle or 
morning watch quicken a boy*s faculties for study ; with 
his eyes involuntarily closing, bis head nodding over his 
book, the thermometer at So° or qo'*, and the perspiration 
dropping from the end of his nose— the difficulties in hie 
way are very real What a makc-beljeve school, under 
such circumstances, often is, every Naval Instructor 
knows very well The wonder is not that, with such a 
considerable expenditure of labour, so little is done, but 
that anything is done at all'* The present day affords an 
example of another difficulty. What amount of school, 


we would ask, have the young gentlemen of tho hldditet^ 
ranean fleet done during the last three months? or, 
admitting that in some instances they have been present 
in the body, what amount of real study have they done ? 
Our experience of boynaiurc would lead us to answer— 
None. And after all these difficulties, the end is as 
might be expected : for a young officer in his final exa- 
mination to show any real knowledge of his theoretical 
subject.s is said to be quite exceptional 
The result then of the present system is that-r-speaking 
generally— the young officer, whilst a midshipman, teams 
neither the practical nor the theoretical parts of his pro- 
fession : his time is muddled away : he gets a certain 
amount of crude knowledge crammed into him for bis 
examination; and having passed that, if all desire of 
learning has not been crushed out of him, he has loo 
often to begin again at the veiy beginning. In the 
majority of cases, Mr. Laughton tells us, an officer 
coming to the College for a voluntary course of study 
"does not know any mathematics at all”; and, he adds, 
"when men have got to the age of 25 or 30 without 
mastering the elementary principles of geometry ami 
algebra, the task of then doing so is extremely irksome, 
and in many cases, utterly impossible," Now it is ad- 
mitted, and — as we have said — by officers of long and 
special experience, that this state of things does exist, 
and ought not to exist ; and there seems a very general 
idea that the remedy must be a radical one, and be applied 
at the beginning; that the foundation of mathematical 
knowledge ought to be laid before a boy goes to sea at 
all ; and that the early part of his time at sea should be 
spent in a specially appointed trmning ship, and not m a 
ship on active service, where the instruction of the young 
officers is a point of very secondary consideration, if 
indeed it has any real place. Mr, Laughton proposes 
that the cadets should not be entered till they have 
learned their mathematics, and suggests that this should 
be tested, in a competitive examination, at an age ranging 
from 16 to 17. Capt. Grenfell would prefer entering 
them by nomination at 13 > and keeping thetn in a college 
under the Admiralty for 4 or 5 years. Each proposal has 
its own advantages ; but we prefer a free competition, 
at a reasonable age, to the nomination of children ; and 
we sec no reason why these elementary subjects should 
be uught, at the expense of the public, to lads who are 
in no way bound to the public service. But either onq 
or the other, or any similar scheme would be an enormous 
improvement on the present system, which stands con* 
demned by its acknowledged failure, and by the verdict 
of a very large number of experienced officers. 


UNITED STATES FISHERIES 
Report of T, B, Ferguson^ a Commissioner of Fishiries 0/ 
Maryland^ January 1881. (Hagerstown, Maryland t 
Beil and Co.) 

T he figures of fish culture as we find them in thd 
various reports of the American fishery comth^^ 
iioners are perfectly startling in their magnitude, Ih this 
report of Major Ferguson we are favoared yrith ^ 
account of the piscrcultural work carried on In 
with the " Shad” (4/0ir4 eaceellent 

fi^h, which is now being bred in millions at 





United States. A ti^le of the ntunbers of these 
HA whteh have been brought to market, being the yield 
from the Potomac River only, shows that the catch in 
years, namely, from 1866 to 1S80, amounted to 
]0^pat#444 mdividuai fishes. The averages captured in 
periods of five years were as follows 

FifPt five years (1866-70) 870, 109 hingle shad. 

Second ,, (1S71 75 ) 874»"4 

Third „ (1876*80) 380,065 

These figures arc instructive. The shad fishery, as 
demonstrated by the number of fish marketed at Alex- 
andria and Washington, seems to have culminated in 

*873, when the numbers offered for sale were 1,142,629 

individu^il fish. After that year the supply begins to fall 
off, till in 1878 the figures are reduced to 166,923 single 
shad. The fluctuations of various years can be accounted 
for in different ways to some extent, but as the Commis- 
sioner says ; ** We must recognise in these statements 
the inevitable result of successive years of over fishing ; 
of disturbing the fish on their spawning bed^ ; and of 
preventing them from reaching such beds." The case 
with which all kinds of fish can be treated pisciculturally 
has been a really important discovery for the American 
people, because there has begun all over the United States 
a sensible, and in some instances a very marked, decline 
in the supply of nearly all kinds of fish, even the salmon 
—in that great depository of these fine fish, the Columbia 
River — are diminishing in numbers, consequent upon the 
incessant capture. It is gratifying therefore to learn from 
the present report that there need be no bounds put to 
the increase of our food fishes, and to be toid that fishes 
inhabiting the salt water exclusively can be as readily 
propagated artificially, and increased to as unlimited an 
extent as the “ anadromous fishes,” with whose spawn- 
ing habits we are more thoroughly acquainted. We 
have at home been accustomed to look with feelings of 
wott'ler on the hatching of a hundred thousand salmon 
eggs as if that were a sort of miracle, but the record of 
the shad hatching operations given by Major T. B. Fer- 
guson sinks into insignificance anything that has yet been 
accomplished in the way of pisciculture ” in Great 
Britain. In a period of some fifty days, upwards of 
twenty million eggs of the shad were obtained, and over 
eighteen millions of these eggs came to life as fish I 
These young fish were all safely deposited in waters where 
they had a good chance of growing to maturity and ulti- 
ipatcly contributing to the national commissariat. It 
wpuld seem to be a leading idea of those who have the 
largest say in the regulation of the American fisheries 
that It is better to multiply the fish by means of what is 
known as pisciculture than to restrict in any way the 
operations of the fishermen during the legitimate fishing 
seasons ; so long as the work of the pisciculturists can 
keep pace with the work of the fishermen there can be 
no ejection to the occasional ^glutting of the markets 
. such wholesome food. 

learn firom a portion of Mr. Fotguson’s report that 
are on the Atlantic Coast of the United States nine 
4ihes be^on^ to ^e herring ttibe. Althoi^ no special 
f Stalin has yet been ^ propa- 

of the dnpedia, it im aseWtoined J^ like 

to ^ey tan lie operated nto 


and many hundred thousand eggs of these fish have been 
hatched by way of experiment, the newly developed fry 
being at once restored to the water. Some varieties of 
this fish arc of great commercial importance, and will 
doubtless at once attract attention, as being capable of 
being bred in millions on the artificial system. Indeed 
the Menhaden has been already so operated upon with 
great success. 

Some interesting details are given by Major Ferguson 
of the pisdcultural work done in connection with the carp 
and landlocked salmon. Great interest has been taken 
in carp culture throughout the United States, The 
original stock of carp from which all supplies have been 
obtained, were imported by Prof. Baird, of the Smith- 
sonian Institution, some years since from the best ponds 
of Europe — chiefly from Germany ; the ** leather ” or 
scaleless variety is held in most esteem. It appears that 
the carp has been acclimatised in America with great 
success, increasing in bulk year by year with almost 
phenomenal rapidity, the ratio of growth being truly 
remarkable. This is accounted for by the great abun- 
dance of their natural food which these fishes find in 
American waters, and by that comparative mildness of 
the weather, which affords them a much longer feeding 
season than they have in their native country. During 
their spawning season, great pains arc taken to procure the 
of these fish ; they are, however, allowed to spawn 
naturally, but the twigs and blades of grass on which the 
ova found a resting place were at once removed to ponds 
which had been prepared for their reception, where the 
eggs speedily came to life. The carp have been exten- 
sively distributed over the States of America in small 
numbers— from ten to twenty pairs only being given to 
applicants, but the fish has multiplied exceedingly, so that 
in the course of another year or two the carp will be quite 
a common fish throughout the United States. “This 
fish,'* says the report, “is so admirably adapted for 
domestic purposes, that every one in the State who has 
even a small pond, such as is usually devoted to the col- 
lection of ice, should prepare it for rearing the carp, which, 
being, largely a vegetable feeder, can be raised at very 
little expense, and can be utilised for the consumption of 
the waste of the kitchen garden.” It is interesting to 
know that a war of extermination had to be entered upon 
to get rid of the kingfishers ; these feathered robbers 
having played havoc among the young fish. The 
ide,” from its conspicuously brilliant colour, 
became the chief prey of the birds. 

Among the miscellaneous fishery w'ork mentioned in 
the present report is the hatching of 200,000 eggs of the 
Californian salmon in floating boxes in the north branch 
of the Potomac, near its source. The fry were protected 
till the umbilical sac was absorbed, when they were 
liberated to shift for themselves ; it will be interesting to 
know how these fish progress. So far as it could be 
carried, the experiment was greatly lauded by experts in 
fish culture. The reporter is in favour of movable hatchl- 
ing boxes, h^hg convinced that means of such 
apparatus our streamy can be much letter stocked with 
Salmonldae, than by the systems hitherto pursued Of 
developing the eggs ht hatching houses and transferring 
the yotittg fish tbenee/* 

The reinaikder qi' the report is devoted to a long 
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treatise on the oyster^ and an account of experiments on 
oyster culture, which we have not space to discuss in the 
present number 

OUJ^ BOOK SHELF 

Wanderings South anti East By Walter Coote. Maps 
and Illustrations. (London : Sampson Low and Co., 
1882.) 

Pioneering in the Far East ^ and Jouf^eyings to Calu 
forfiia m 1849, the White Sea in 1878. By Ludwig 
Verner Helms, Illustrations. (London ; Allen and 
Co., 1882.) 

Although these two volumes cover a very wide field, 
neither of them can be said to break on new ground. 
Mr. Coote does not profess to be much more than a 
tourist, but as he tells the story of hia wanderings plea- 
santly, and touched at a few places concerning which our 
inforination is scanty, he may be held to have sufficient 
excuse for bringing the record of his journey before the 
public. He spent some time in the Australian Colonies 
and Fiji, and visited Norfolk Island. His wanderings 
f^urther embraced the Hawaiian Islands, the New Hebrides, 
the Banks and Torres Islands, the Santa Cruz and 
Solomon Islands, New Caledonia and the loyalty Group. 
China and Japan, and Central and South America were 
also embraced in his extensive tour. Mr. Coote is a good 
observer, and the information he gives concerning what 
he saw in the less frequented islands, the New Hebrides, 
the Santa Cruz, Solomon and Loyalty Islands, is a welcome 
addition to existing knowledge. He is chiefly interested in 
the people, habits, houses, implements, and weapons, 
and therefore the ethnologist may find something in his 
volume that will be of service. The illustrations are 
good, and the volume as a whole is extremely pleasant 
reading. 

Mr.‘ Helms is an old traveller, and most of his volnme 
takes us back about thirty years ago. He si>ent consider- 
^e time in Bali and Borneo, where he took a prominent 
ran in the events connected with Rajah Brooke ; visited 
Cambodia and Siam, China and Japan, and spent some 
little time in California during the height of the gold fever. 
He brings together much curious and interesting informa- 
tion about Bali and Borneo, especially at the time of his 
sojourn, the condition of the people, their manners and 
customs, the state of trade, &c. He gives a ve^ vivid 
description of an instance of suttee which he witnessed. 
His account of what he saw in California is interesting, 
and he finishes off with the record of a visit to the While 
Sea. in connection with some mining operations. Alto- 
gether his book is quite worth reading. 

Ho/se/'s Geographische Charakier-Bilder fur SchuU und 
Haus, iierausgegebett unier Pddagogischer und IVis- 
sensckafilicker Lettung^ Von Df. Josef Chavanne, K. 
v. Haardt, V. Prausek, Prof. V. Marilaun, Dr, Fried, 
Simony, Dr. Fr. TouJa, Dr. K. Zehden, &c. (Vienna; 
Edward Holzei, 1882.) 

Wb have already referred, in connection with HIrt's 
Geographischc Bildcrtafeln, to the comprehensive idea of 
geography entertained in Germany, and the admirable 
metnods adapted for infusing into the teaching of the sub- 
ject as much of reality as possible. For enabling the 
pupil to realise the features about which he reads in his 
text-books, we have ne\’er seen anything to equal the 
Cfaarakter-Bilder which are being issued by HOlzel of 
Vienna, and edited by a large staff of some of the 
best teachers. These pictures ard on a very large 
scale, are coloured by the oleographic process, and have 
ail the appearance ot good oil-paintings. Each picture is 
davoted to one subject, and measures something Ulm 2| 
feet by 2 feet. The aim is evidently to illusteate the 
leading features^ of the earth's aurtece, and bring before 
tbe pupil the main characteristics of the different countries. 


Nine of these pictures have already been putdMied 1 thA 
subjects arc tbe Ortler Region, the Shodione Caftobs m 
Waterfalls of North America, the Gulf of Fozxuoli^ thO 
Scdiara Desert, tbe Bernese Oberland (a double picture), 
the Rotomahana Region of New Zealand, the Sfetia 
Nevada, the Eastern Border of tbe Anahuac PUtemi. 
Thus, it will be seen, the subjects arc very yariiecL ifo 
each picture there is a separate exj^anatoiyj^t, 
with somewhat minute detail into the ^wnacwristict 
the region illustrated, its topographical features, geology, 
biology, &c. ; tbe, text bein^ accompanied with wood 
engravings still further to help in tbe understanding of the 
subject. We need scarcely point out what an important 
help these pictures and their text must be in the study of 
geograpliy, nor how admirably calculated they are to lead 
children to interest themselves in the subject. To the 
household library they would be an important addition, 
and even those who have long left school might turn 
them over with pleasure and profit. We should like to 
sec them brought within ihe reach of English schools. 


LETTERS TO THE EDITOR 

[ The EdUtrr diHS mi hold himself responsible for opinions expressed 
by his correspemdents. Nesther can He undertake to retum^ 
or to correspond with the writers of nyteted massss^r^ts* 
No notice is taken of anonymotss eommunuaiiens, 

[The Editor urgently requests correspondents to keep their liters 
as short as possible^ The pressure on kts space is so great 
that it is impossible otherunse to ensure the appearassce e»m 
of communications contednin^ inieresting and novel facts 

Researches on the Division of tbe Chlorophyll - 
Granules and upon the Occurrence of Hypocblorin 
in the Cyanopbyceie and Bacillariaeese 

I, IN the year 1S81, made a considerable series of examina- 
tions of the division of the chlorophyll-granules of phanero- 
gamous and cryptogamons plants, and upon the occurrence of 
Bringsheim's hypocblorin in the lower algse, especially in tjin 
order Bacillariaceae and Cyanophyceae (Phyoochromacem). The 
invcstirationi* are in detail described in my paper, ‘‘A chlo- 
rophyll h a novenyi sejtmag morphologiij&hQZ. Irta Schaar- 
schmidt Gyula. Rajzokkal egy pbotqgmmmon. IColozevirt, 
K. Fapp Miklds drokdseln^t, t»i. pp. (Contrsbuttons 
to Che Morphology of the Chlorophyll and Ve^^iable Nucleus. 
With pholograms. Kolozsv&r, 1881, Ac.), which is pabUidMd 
in the Hungaiian language. 1 take the liberty of briefly com- 
municating the chief results, by way of insuring my priority. 

I. The division of the chlorophyll grannies was discover hj 
Carl Nageli in the year 1844. Aner him Milde, WiganA Hor^ 
mdster, Kosnnoff, Sachs, Kny, Strasburger, Veltcn, Haber- 
landt, Mikoflch found that the chlorophyll-granules inttlH|»ly 
by division in the lower and the higher pWts. According to 
these anthorn, the granules are divided by a constriction in the 
middle ; the green colouring-matter retires to the imles ; ooiise- 
qucutly the protoplasmatic isthmus between the dst^hter- 
granules is colourless. The new daughter-granules increase in 
size, until they become as large as their parent-panules. When 
detached, each divides again, and the process is repeated. But 
the process is, according to my ob»ervatk>n» not ^o simple. We 
find here an example of division that is very similar to the multi- 
plication of the nucleus described and drawn l>y Hanntein, StnuK- 
burger, &c. The green colouring-matter retires before the divi- 
sion to the two poles of the oval-shaped grannies, and in the 
middle a colourless band is thereby formed In ibis state wUl 
be seen with vowerfnl lenses (200&-3000 lin.magtt,), and by 
dareful preparation with alcoh. dbs. and tinction m aniUit, that 
in the protoplasmatic isthmus &m^l threads (filnmenie) arefprtntd. 
The extremity of the threads is immediately fixed in the 
plasmatic matter of the mnules. If we examine the dowhfe 
granules which are now lying detached atalittle dkeance (uaW 
solidly by the threads), we see the threads between the dadgMer- 
granules expanded, lids figure reminds us of ^ , 

nucleus divUion called ^^eeU tun” (Zell-Tmnd^ W 
pte new daughtcr-jpanulcs separate further and forthtfj m 
thm^ are more and more exfeided, until the hit er vertttttr 
equa^tbat occupied hy two to tlmgtasiu^ X>aehuRtSt-)W 
portions, as they cx^, 4 m% luM m 
the circle, until each becomes a perfect bm^plMSAi W 



«« sepfratad tiy the growth itself and by 
dteatotti end Um division is 4 ctennia*d by the dlleoeretion of 
tttis thte^s^ The young gtnmiles increase in me, and acquire 
thm normal f^re. Aher the division, there may be found 


upon the gmol^ A few protopUsmatic hyalin dlhi, divided In 
grotipe* cilia are tm remainder of the divisional threads. 


the Mirfece of the living grairales. The compressed mnules of 
Hhrtwegla, of Fem-Prothallia, of Valllsneria, and Elodea offer 
ehost fiivourabte opportunities for aacertoini^ the manner of 
divtslon. This aingulur process is repeated again and again, so 
that the older gromtles are coorpressed, and a fikment is formed, 
which elongates more and more rapidly os the granules increase 
in number. Sometimes the filament may be rmnified. This 
continued multiplicmion by division has its limits ; the proto- 
phuunotic bearer (i he matter of the grannie, which carries the 
colouring substance) changes its appearance, and contains starch> 
granutes, which soon become numerous. The whole process 
cannot, of courKc, he seen in the same granule, hut in some, 
dividing granules may be observed in one stage, and in others 
in another. In such a manner (though the process is not so 
dear) divides the endochrome of the ilacillariaccA, as I have 
studied it, in Himantidium pfcHnale, That is the manner 
of division certainly mo>t common. The second mode of 
multiplication by division is more simple, ‘I'hc granules are 
divided by a constriction, and separate into single granules ; the 
daughter-granules become detached after they have reached their 
full form and size. No cilia or threads, only a smalt number , 
'two to three (not six to eight) are formed by the division in the 
isthmtu between the half' granules. I'his division is a reduced 
form of the former, that is, the direct diviftion without cilia ; the 
former is the indirect division with cilia. The direct division I 
have studicil in all higher and lotver green plants in all reasons of 
the year. The second form, the direct division, is seen especially 
in the cells of Vaucheriaand Chara. These changes in the division 
of chlorophyll-granules of which we speak, can only be ob-erved 
with a Considerable magnifying power (aooo- 3 cx>o lin. mag.), 
that is the cau^e why Mikosch agrees with the other authors men- 
tioned in disclaiminjj the notion of threads of the true mode of 
division, I ascertained tbc'-e changes in March of the year iS8o, 
and described them in a short notice in the Ma^'ar Nnvhtytani 
La^k (Hungarian Tournal of Botany, edited by Prof, Vr, | 
Kanitz Kolosvir (vof. iv. pp. 32-43). 

11 . Prof. Pringsheim,* after a- certain Ing the occurrence of 
hypochlorin in all higher ch loro pliyUi jus plants, ami in many 
gmn aim, speaks in his ]>aper, with reference to the Bacilla- 
naceae, ^*Ste fchit (the hypochlorin) dagegen bei den nicht ; 
chlorophyll grllnen Gew Schsen ; al-^ bei den Phycochromaceen, 
I)iatomeen, Phaosporeen. . , . Wen ig>, tens konnte ich sie 
bisherin den gennnnten Ptlanzengruppen noch nicht sichemach- 
weisen und nur Spuren derselben ist es rair geglUckl, in manchen 
Efdwickelungs*^tadlen cinlger Diaiomfm nufzufindtnj' I have, 
twith the n^c of diluted muriatic acid, provwl the occurrence of 
hypochlorin in all the Bacillariacem and CJyanophycese (Pbycoch- 
Tomaoeie) investigated. The experiment succeeded best with 
Ceiothrix sfcpulorum. The hypochlorin was pecn in all these 
fibats in the typical form of browm sct>les or browm drops. 

SCHAARSCH M I DT G VOLA 

Botanical Institute of the Royal Hungarian University, 
KolosvAr (Hungary), AugtHt 3 

Mimieiy in the *‘Planie iSoths” 

^ Boi teen in any entomological work an attempt to 

peculiar Concur of the wings of the 
”-Wnme M^ba They depart so thoronghly from 

having the wings cleft into *0- 
cfi^Mfittihery (olthoo^ retoittirtg the microecopic 

eea£e» charocterUfic of their order), that mr be certain so 
^ked a typo must ^ve been evolved along definite lines and 
fw wwons. One species may be 

maimed fts the first etoge In the dlweAtlatioQ of these ioeects ; 

^ suecee^lte tnodh^tlona in the 

cedMmlm Hie 


Moths,’* perhaps, is the Large White Plume 7 
peniadac^ius), and all entomologists are a^uainted with Us 
peculiar df^in£ mode of flight, exactly resembling that in which n 
thistle plume is blown by the wind. The other day 1 followed what 
I took to be a drifting thistle- plume, for the sake of seeing what 
species it belonged to, and found it to be a specimen of this 
species of moth, so remarkably similar do the two objects appear 
when in motion. If the intention of the ** plume-moths” is to 
mimic the pappi of winged -seeds, we can understand why these 
insects do not fold the wings to the body when at rest, hut seem 
to dismay them to the utmost instead. 

The fact that (according to Stainton), out of about twenty 
species of IHer^pk^ Ae larvae of which have their food nlant 
given, no fewer than ten feed on composite plants, or ynants 
bearing 1 lumed seeds, indicate that the resemblance of the 
winged insects to pappi must also l>c protective lo females when 
de()oaiting their eggs on plants which produce down, as well as 
when they are flying. U would l>e interesting to compare the 
difierent kinds of thistle and other down with the appearance 
of the various species of plume-moths^’ which thus appear to 
n imic them. J. K. Taylor 

Ipswich Museum, September $ 

NOTE ON SOROCPfE (MOUNTAIN SICKNESS) 
IN THE ANDE:S 

T he effects of diminished atmospheric pressure on the 
human economy seem to vary so much with different 
individuals that a few facts of personal experience may 
be of some interest to those who have attended to the 
subject. During a somewhat prolonged acquaintance 
with mountain travelling, 1 had never felt any of the 
symptoms described as characteristic of mountain sick- 
ness. The only effect of rarified air that I had teen able 
to verify was that an equal amount of mechanical eflect 
produced at a great height necessitates a greater effort, 
so that climbing or other muscular effort causes, arteris 
paribus^ more sense of fatigue. Being in Peru in the 
month of April last, I was about to avail myself, with a 
friend, of the opportunity aflforded by the reopening for 
traffle of the Oroya railway, and to spend a few days at 
Chicla, the present terminus of that remarkable work. 
The height of Chicla above the sea is 12,200 feet, and we 
were assured by several residents in Lima that we should 
infallibly suffer from the soroche y the local ncime for 
mountain sickness in Spanish America. Not having ever 
experienced ibe slightest inconvenience at heights con- 
siderably exceeding that limit in the Alps, 1 treated these 
warnings with some derision, and in truth they had passed 
from my mind on the evening when I arrived at Chicla. 
1 may say at once that neither there nor anywhere else 
have 1 experienced any of the symptoms of mountain 
sickness by day, or while up and moving about after 
dark. On the evening of our arrival, after a frugal supper 
we retired to bed about eleven o’clock. Soon after falling 
asleep, I awoke with a severe headache, which continued 
throughout the night, allowing only a few short and. 
broken snatches of sleep, but which passed away soon 
after I rose somewhat before sunrise. On comparing 
notes with my friend, I found that he also had suffered 
from headache during the night ; but as he is somewhat 
subject to that affection, be had not attributed it to any 
special cause, whereas with me it is most unusual 
The following day was spent in botanislng on the 
steep slopes upon either side of the vall^ at Cnicla,. and 
as 1 was quite free firom any inconvenient sensation, 1 
attributed the headache of the previous night to some 
accidental cause rather than to diminished pressure. On 
the second ni^ht, going to bed about the same hour, I 
again awoke with a headache more severe than that of 
the previous night, and was altogether unable to sleep 
for the, rest of that bight Some two or three hours alter 
midpight I was siftmeoty sefeod with retching of the 
stomaoh^ because tnv light dinner was fblly , 

difestedy no f icirHutf e#ect fbllowoq, 
we had jjkrii^ succeeding day to ride to the 
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summit of tbe pass where a tunnel for the railway was 
nearly completea before the troubled state of tbe country 
put a stop to the work. Owing to delays, usual in that 
part of the world, we were unable to start until ten o’clock. 
Partly on that account, and partly because snow had 
fallen during tbe night towards the summit of the pass, 
we resolved to halt at a point about 14,300 feet above the 
sea, and devote a couple of hours to the very interesting 
vegetation of that region. Although the path was not 
steep in that part, my horse, a spirited animal, already 
showed symptoms of distress, panting for breath and 
pausing at every few yards ; but neither I nor my com- 
panion felt the slightest inconvenience during the day. 
On my return I fully expected some renewal of the 
symptoms of the preceding night, but to my surprise I 
slept perfectly on that as well as the succeeding night, 
as did also my companion. It seemed as if the ascent 
to a higher level and the return to Chicla had the effect 
of acclimatising us. 

1 should mention that on the first two nights we both 
noticed one further symptom of derangement of the func- 
tions in the extreme turbidity of the secretion from the 
kidneys, but this as well as the others disap^.eared on the 
third night. I failed to detect any disturbance of the 
respiration or the circulation, although my attention was 
specially directed to these which are the ordinary, but 
not invariable, symptoms of mountain sickness, 

1. Baix 


DREDGING IN THE NORWEGIAN FJORDS 

B efore leaving this enchanting spot (Lervik on the 
island of Stordoe near Bergen) where, in company 
with Mr. A. G. Bourne, I have spent the month of August, 
1 send a few hurried lines to give an outline of the results 
which a month’s dredging and microscopising have 
yielded. Lervik was introduced to me by the Rev. Alfred 
Norman, who two years since found here, at a depth of 
1 00 fathoms in the Hardanger Fjord (about five miles 
from Lervik haven), that very remarkable Polyzoan 
mollusc, Rhabdopleura. Mr. Norman originally dis- 
covered this organism off the Shellands, and it has since 
been described from specimens observ^ in the Lofoten 
Islands by Prof. G. 0 . Sars,who was able to give a more 
complete account of it than had been possible for Prof. 
Allman, who described and named Mr, Norman’s Shet- 
land specimens preserved in alcohol. 

During ten days of tny stay here I have had the great 
advantage of the company of Mr. Norman, virhose know- 
ledge of dredging operations and of the northern marine 
fauna is unrivalled. My object has been to make a 
further study of l^abaopleura upon fresh and living 
examples, and in this I have been successful. At first 
we found Rhabdopleura only at great depths attached to 
recently dead pieces of the beautiful coral, Lopfwkelta 
prolifer a. But subsequently we have been able to dredge 
It and bring it in for study within an hour, having dis- 
covered it in water of only 25 fathoms depth at the 
mouth of the harbour where it occurs in the form of 
erteping colonies upon Ascidia meniula^ and on dead 
shells. A body-cavity, tentacular skeleton, male repro- 
ductive organs, and various facts as to the mode of 
grovfth, gemination, and development of the polypides, 
are the new features which these specimens have so far 
brought to light, whilst they have also served to confirm 
in many important respects the description given by 
G. O. Siars. 

Our next most important *'find" has been a very 
interesting gteen-celoured Gephyrean, in all probability 
identical with tbe /fam’njpa arctica of Korea and DaateP 
ken, known hitherto only by one spirit-specimen, de- 
scried last year by tbe Norwegian zoologists, and by a 
second dredg^ here two years since by Mr. Norman, but 
as yet unnotidsd. The published specimen appears to 


have lost its frontal process or append^» which was 
perfect in the one dred^ by us. The aM»ect of the 
complete worm is precisely that of a grtta Thalas&ensa, 
from which, however, it differs most importantly in the 
absence of genital setse, and in the structure of the cloaca! 
nephiidia, as also in the number and structure of the 
oviducts. Hamingia is also remarkable, as is TAalassfim^ 
neptuni (which I obtained last year in quantity on the 
scuth coast of Devon) for having in its perivisceral fiuld 
a large number of corpuscles deeply impregnated with 
Haemoglobin, which give to the fluid a blood- red colour. 

The special feature of the sea-bottom at depths of 100 
fathoms and upwards, in these Norwegian Fjords, is the 
abundance of corals and Alcyonians. Nothing can exceed 
the delicate beauty of the white branches of Lopkohelia 
proltferny with which our ** tangles” are always filled. 
AmphiheUa ramea is nearly as frequent. Alhp&ra Nor- 
vegtciiy a fine example of the Stylasterida: made famous 
by Prof. Moseley, is also very abundant. But the most 
splendid of these coral forms is the Paragorgia arHrea^ 
of which we have taken a stem as thick as a man* 3 arm, 
its branches spreading over three feet, and all (when 
living) of a perfectly uniform rose colojr, as though 
modelled in wax of that tint. Allied forms — ParamuHcia 
place mt^s and Primnoa Epndifera — are not uncommon, 
the latter affecting a bright salmon colour. The soft 
parts of nearly all these forms have yet to be studied in 
detail, and the preservation of samples in the approved 
reagents has been our special care, 

Antedon Sarsiiy Rhizocrinus iofoUnsis^ Neomcnia carl- 
naia^ and Chcctoderrna nitidulum are amongst tbe scarce 
animals of exceptional interest which we have bad the 
good fortune 10 dredge. On the other hand, Tercbralu- 
Hna caput’ serpmtu and Waldheim ia cranium arc vfry 
abundant in only thirty fathoms, and Mr. Bourne has 
commenced an investigation of their structure which has 
been hitherto neglectetd, probably on account of the mar- 
vellous completeness of the account given by Hancock of 
Waldhcimia Australis, based though it was on the study 
of spirit- specimens. A fir>t result is that Terebratulina 
is not monoecious, but males and females are distinct. 

Amongst animals of common occurrence or of less 
interest from an anatomical point of view, we have taken 
the following, identified by Mr. Norman, who has himself 
a much longer list from this and other parts of the Nor- 
wegian co.ist. Of Echinoderms, P solus squamatus, OIF 
gotrochus vitreus, liolotkuria elegans, H inleslinaiis^ 
Echinocucumis typica. Echinus spkara, E. Fltmingii, 
Spatangus purpureus, Echinocyatnus pusillus, Echtnth 
cardium ovatum, Goniaster Phrygianus, PorafUa puF 
villus, Astrogonium gianularc. Archaster FarelU, Lutdia 
Sarsii, Soltuter furcifer, Siychasler roseus, Cribetla qcu- 
lata, Astetias rube ns, A, glacialis, Ophiophelis acuimln^ 
Opkiocoma nigra, Ophioglypha iacerlosa, < 7 . altidUt 
Ophioscolex purpurea, cf larger Crusuceans, Hyas 
coarctatus, Galathea tHdentala, Munida Banjica, Hlppa* 
lytus sectirifrons, Pandalus annulicornis, PasapkaaM- 
vignii, Ot Sponges there are a very large numbt^ which 
have never yet been examined; amongst those recognised 
were Thenia Wyville-Tkomsonii, Ge^a ^orvegiett^ TMO’- 
caphora (a Porcupine form), Qunssilina brevUf Ashes* 
ioptuma (a new genus ^ Norman), and otb^ conpKin 
forms. The Rhizopods include tome very extraqcdinSd^ 
and large forms, abundant Hal^hysm^ AstforMna 
Umicola, many arenaceous species, and a Ueck i^oiagie- 
like oi^anism attaining a length of one-third of m 
tbe skin of the sausage, mmbranous with an 
aperture at one pole^tbe contents hyaline 
with an immww number of Burge darkgiwbn 
oorpusles embedded In it Of the 
Ctoempods, I wiU venture to speak 
and the list of mrtlusca would mf a whok 
Natvre. One w<wd I would gay ip concleildhi 
that were a real toolo^csl imtdn, S^tar m i&iOe 
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establish^ in Nortbern Europe, it would 

\ find a §pot »o admirably fitted as Lendk, on 

account ai tHe richness o£ its fauna, and especially in 
view of the fact that the deep-sea fauna is brought almost 
to the door by the peculiar condition of the (jords, 
dre^ng up to 400 or 500 fathoms being attainable a few 
mfies up the Hardanger. E. Ray LANKEffrER 

Lcnrtic, Stordoe, near Bergen, Norway, August 27 


SC/EJVTIF/C RESULTS OF THE ^EANJVETTE*^ 
EXPEDITION 

T he last number (August 26) of Der Natur/orschcr 
contains a first attempt to lay down the scientific 
results of this expedition, in a paper by Herr H. Wich- 
maon, based on the reports of Messrs. Melville and 
Danenhauer, and of the naturalist of the expedition, Mr. 
Newcomb. It is known that after having passe 1, on 
August 31, the wintering station of the iht Jeanwite 
sailed north, towards Wrangel's Land. But on September 
5, when twenty miles north-east of Herald Island, she 
was frozen in, and during twenty-one months remained 
so, ‘*the play of winds and currents ” However drifted 
in different directions, she still advanced during all this 
time towards the north-west. The first wintering was 
north of Wrangcl Land, which last proved to be a large 
island, and not a part of an Arctic continent as had been 
presumed. The precious observations on aurorae and 
magnetism which were made during the winter (about 
3000 measurements) are unhappily lost, as well as exten- 
sive collections of birds and of deep-sea fauna. The 
depth of the ocean in these regions was everywhere very 
small— thirty fathoms on an average, with a maximum of 
sixty and a minimum of seventeen fathoms. The bottom 
was usually a blue ooze, with a few shells and sometimes 
stones, which seemed to be of meteoric origin. 

The ship still drifted towards the north- west, and on 
May 17 a small island, called Jeannette Island, was 
sighted in 76® 47' 2$" N lat. and 159® 20' 45" E. long. It 
was a rocky hill, covered with snow, situated on the 
eastern fiank of a high mountain. Two days later 
another island was discovered towards the west, and an 
expedition under Mr Melville reached it, with many 
difficulties, and landed on it on June 3, 1881. It was 
called Henrietta Island, and is situated under 77® 8' N. 
lau and 157® 43' E. long, j it is rocky, and 3500 to 3000 
feet high ; the rocks arc covered with nests of birds, but 
the vegetation is very poor, consisting of lichens and 
mosses, and of one species of phanerogam ; all the island 
was covered with a sheet of ice and snow 50 to xoo feet 
thick, and a mighty glacier reached the sea on the north 
coast. As is known, on June 13, under 77® 3c/ N. lat., 
and 155® £. long., the JtannMUt was lost, the depth of 
the sea being there 38 fathoms. The aew, divided in 
diree parties, went south, but ten days later they per- 
ceived that, owing to the drift of the ice, they had still 
advanced 37 miles north-west, being under 77® 43' N. lat. 
That was the highest latitude reaebra by the expedition. 
On July p they perceived land, end after a hard journey, 
reached tt at a promontory they called Cape Emma (76® 
N. lat, 148^ 20' E. lat). This islamL which received 
the name of Bennett, is a high mass of basalt, covered 
glaciers; tbe^ island was crossed by a party, 
after ti^o days' tmvcb and the north coast proved 
to be more hospitaUe than the south ; it has several 
valkys covered with grnssi where reindeer bones and 
drift-wood were found; lignite was discovered on rite 
Idarii coast, add it is said that ft wdukl be quite useful 
lor' ste^ers. Drt Ambii^ here eotlected losriK woli 
, am^yris and cqaals, biit wens jest The 

mit^ were m numi^s and so tame that hundteds of 
9^ Were IdiM wim sddes; ihe tl4^ Staler, bat 
stxudL J^ fhet 

ffl the west m ^ 


in the north-west a **water^sky " was seen, so that M. 
Danenhauer supposes that Bennett Island would be a 
good starting-place for future arctic expeditions. It rms 
only on August 30 that the expedition discovered the first 
traces of men on the Faddeyeff Islands ; and its further 
advance towards the delta of the Lena is well known. 
The scientific results of ih^/eanne/fe expedition cannot 
be yet completely appreciated, observes Herr Wichmann, 
but the note-books and surveys of its members having 
been preserved, as well as a good part of the collections, 
it is to be expected that they will contribute to a great 
extent to increase our knowledge of this part of the Arctic 
Ocean. The discovery of three new islands confirms the 
statements of Sannirikoff, who stated be saw land from 
the Faddeyeff Islands, and renders probable the exist- 
ence of a whole archipelago in that part of the 
ocean. The exploration of the fauna and flora of 
the New Siberian Islands, which never was done 
before during the summer, promises interesting re- 
sults. The problematical polynias^ which stopped 
the advance of the sledge parties of HedenstrOm, 
Wrangel, and Anjou are not due to some warm currents, 
such having not been noticed during the temperature- 
observations of the Jeannette; they are simple openings 
in the ice, such as are observed elsewhere. Finally, the 
search expedition must give most important corrections 
to the maps of the Siberian coast between the Olenek 
and the Yana rivers, which has not been visited for sixty 
years ; the observations of the American expedition will 
correct many of the observations of Lieut. Anjou. We 
may add to these expectations of Herr Wichmann that, 
as the Arctic law that “ each polar expedition safely 
reaches the points which were sighted by the preceding 
one," will probably be true also for the North Siberian 
Seas, we must soon expect new and important discoveries 
in thtit direction, now that the way was opened to explorers 
of those parts of the Arctic seas. 


NOTES 

We regret to learn that M. Joseph Liouville, the editor 
of the Journal de MtUhemaHqnes^ died in Paris on Septem- 
ber 7 at ihe age of seventy-six years. For some time back 
be had retired from his editorship and apiKsinted M. Re^l, 
a memlw of the Ins,tiiute, as his successor. M. LiouviUe was 
born in St. Omcr, admitted to the Polytechnic School in 1833, 
and appointed in 1829 an engineer of the Ponts-et-Chaus$^. 
He soon resigned in order to devote himself entirely to the study 
of pure mathematics. He was elected in 1839 a member of the 
section of geometry in the Paris Academy. In 1848 he was sent 
by the electors of the Meurthe to the National Assembly, where 
he supported Arago’s policy. In 1862 he was appointed a 
member of the Bureaux des Longitudes. 

A MONUMEKT to Becqucrcl, the French electrician, will be 
iiutogurated this month at Cbatillon. 

Dr. LEMSTitiiM, of Helsingfors, begins to-morrow a sertei 
of measurements of terrestrial currents, which measurements 
will be continued the ut and 15th of each month. They 
u ill be made on two telegraphic lines, one of which, between 
Tomeo and Helsingfors, runs north and south, and the other, 
between Marichann, on the Aland islands, and Kexholm, runs 
west and east. 

The Council of the Parkes Museum have just acquired new 
premises in Margaret Street, Cavendish Square, to which the 
museum la to be removed from University Ct^lege as soon as the 
tdterations and addUtonii, which are now being made under the 
diiecrion of Mr. Mark H. Judge, A.R.LB.A,, are completed. 
The new tnamm will consist of a central hall, suitable lot 
toeetin^ and a Ubrary and norridors, all lighted from 

die top and well Mied exhibition purposes. The meeting 
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tectnres on sutitary and other ifiattm connected with the 
health of th§ people, which were only ooatsional whfle the 
Huueum was at University College, will form a permanent 
feature of the institution when it is reopened in Margaret Street 
It is expected that the museum will be reopened before 
ChrUtmaa, in the meantime communications may be addressed 
to the Secretary and Curator, Mr. Mark H. Judge, at 8, Pork 
Pteee Villas, Paddington, W. 

Ik the Report of the Executive Committee to the General' 
Cemnittee of the Great International Fisheries Exhibition at 
the meeting on the 7th inst., it was stated that sinee the date of 
the last meeting of the General Committee the arrangements for 
the preparation of the Gardens of the Royal Horticultural 
Society for the reception of the Exhibition have been greatly 
advanced. The plans of the proposed buildings have been 
determined upon, and the details of coa<>truction are so arranged 
aa to be economical and effective, and can with ease he extended 
jtt the event of more space being required. The total amount of 
spaoe at present provided for by the existing and new Imildiiigs, 
will amount to 220,300 square feet. A sub-committee has been 
appoint ed to superintend the construction of tanks and aquana, 
md all the necessary arrangements for the ptscicultural depart* 
ment. Since the date of the )as>t meeting the Committee have 
received highly encouraging notices of adhesion from several 
additional governments and colonics, one of the latest received 
being a highly satisfactory telegram, through the Foreign Oflicet 
from the lm|^)erial Government of China. From several parts of 
France also the process of oyster cultivation, carried to great 
perfection in that country, will be well represented ; and the 
exhibits promised from Hungary, Italy, and Germany, arc such 
at the Committee feel will be in the highest degree interesting, 
whilst from Norway and Sweden, the Netherlandfi, and other 
countries, including the Chilian Republic, which enjoy the 
advantage of local committees sanctioned by the governments, 
the ccdlective exhibits sent will of course approach perfection. 
The International Meteorological Committee, who recently held 
their Annual Conference at Copenhagejr, agreed to forward to 
the Exhibition from their respective countries representai ions of 
the system of forecasting the weather. From the colonics, for 
the most part, very satiMfactory replies have been received, and 
ofhotal arrangemeuLs have been organised in nearly all the 
colomes connected in ai^ way with the fibbing interest. In the 
list of special prizes the Comnuttee have made Urge and im* 
portimt additions, notably the prize of 6 oo 4 for tlie beat life 
boot, and have received from private iadividaals donations to 
cover a certain amount of the expenditure thus involved. 
Among the more scientihe subjects for prize essays are the fol- 
low ing: — The Natural History of Commercial Sea Fishes of 
Great Britain and Ireland, with special reference to such parts 
of their natural history au bear upon their production and com* 
mercial use. This would include natural history, food, habits, 
and localities hsh frequent at diflEerent seasons, and artihcial 
propagation — 100/. (This will not include Salmouidie). On 
Improved Facilities for the Capture, Economic IVansimHsion 
and Oistribation of Sea Fitches, 100/. On Improved Fishery 
Jiwfbour Accommodation for Great Britain and Ireland, indt- 
eating the localities most in need of such Harbouri>^ the gcsseral 
principles on which they should be constructed, and the Policy 
the State should adopt in aiding and encouraging Harbour 
Accoiitmt>dation for &hing purposes, lOo/. The best Ap- 
plianceH and Methods of Breaking the Foro'; of the Sea at the 
Ehtraitoe to Hsrbours and elsewhc e, 100/ On the Pood of 
lushes both in Fresh and Stilt AVater, accompanied by iUostra* 
tions nhdTrtopartltiom, 50/, On the IntrodueUon and AecKma- 
iitation of Foreigit Fish, 254 On the Propagati^m of F resh* 
water Fish, exdoding Salmonid^e, 25/. On the Fropagidleu of 
the Salmonidse, 25/; On Silm^n Disease ; its Cau e and 


ventio.n, 25/4 On Oyster Culture, Oft the best 
which has been practically tested of cultivatluig Ccostaoet, 254 

Thanks mainly to the exertions of Baron Mtclucho Madagr, 
the Biological Station at Sydney has now been cMpleted. It 
consists of a six-roomed cottage erected on the jotting ptdikt of 
land l>etwecn Watson's Bay and Camp Cove. The budding; is 
of wned on a stone foundation with an iron roof. In the atone 
basement part of the space has been walled in, and wheh 'vnore 
futids are available other portions will be partitiOfMK|,|iC^tooktts 
for the carrying on of rough diasectiona and other' operations 
which cannot well be carried on in the rooms above^ and for 
the storage of bottles, spirits of wine, chemicals, dredges, nets, 
and other collecting gear. The rooms above are six in nnatiMr, 
in three suites of two rooms each, so that biologists wishing to 
live close to their work may use one room as a bed-room, and 
the other as a laboratory. The laboratories are 15 feet by 12, 
with a lofty ceiling ; the window’s ore large, with an easterly 
aspect, and large skylights permit of the entry of a certain 
amount of additional light from above. The partitions l>etween 
the rooms are double^tbe interspace being hlled with sawdust 
to deaden noises. A verandah 6 feet in depth rums round the 
whole bnildtng. Considerable additions require to be made to 
the appliances of the institution before it can be regarded ds 
efficiently cqui])ped for the purposes for which it is intended. 
Aquaria and other appliances are still wanting ; and it is very 
desirable that a house should be erected for the occommodsAion 
of a paid caretaker, who should attend to the aquaria, dredge 
for specimens, and in other ways assist the biologists working in 
the Btaiijns. The Royal Sodety of New South Wales has 
granted the Biological Station the sum of 254 from its funds, 
and U is expected that this grant w ill be repeated from year to 
year. The Royal Society of Victoria have also promised asi 
annual sum, and the Australian Biological Assodatiota wtU also 
probably be in a position to grant an anhual sum to the Sydney 
Station. Further subscriptions, however, are still required, 
and will be thankfully received by the treasurer. The station is 
open to biologists of the male sex, iirespective of nationality, on 
payment of a small weekly sura to meet the expenses of 
service, &c. 

We find some notes on the recent meeting of the Americaii 
Association at Montreal, in the New York A^oAan. This year the 
well- known geologic. Principal Uawsoo, Was the presiding offiote- 
The attendance was large, especially from the United Btetaa. 
Among the men of note from across the ocean the arnst oen* 
spicuous are Hr. W. B. Carpeuter, and the Kev. Dr, Haughtoiii 
of Trinity College, Dublin. Besides these may be mentiettid 
Dr. Valdemar Kovaleski, Professor of Geology in Moscow, Dr. 
Koenig, of Petris, the iavetiiguor in aoued, and Mr. Fitegnmld 
of Dublin. The most liberal hospitaUties of a proiqierctis 
were extended to the guestH from a distance. 'The th* ^ 
tiring president, Prof. Brush, of New Haven, selected for h&i 
address a theme in his omm deportment, and iceaidi k like 0 
master. His discourse was a good Uhutniien of the tewdejhf 
of scientific men to limk their work to a epeoiel Bum Mid (0 
avoid general Observations upon the fields wfaloh 
personally tilled. According to the Afo/itei, theft urns 
in the Congress, and not more than oneyierson in aB dM 
so competent as he to review the history of Amerlpen 2 hfateri 4 )pM. 
and to politt out the requisites for the^fUrtber p'Otecdtion Of/Se 
science. A, marked feature of American ihiiterali^ said 
Brash, is the grand scale tip^m which yfstaUffaa^t^ .;hite 
taken piaee-’oommco Akkm m skeeli e yaid 
irhm 2 single cltevwge pUtee ateMvid ten 
of ber^ foor tete so la gmseitti 

tlum thaw 'oteaiMd ■from ■ Emipiia ^ 

worthy feet is the ofceiateiiee^ In atitteddiiee, Of 
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IM constituents of th« minersU fbond* l*^or omwnple, 
OtnOo^ the rwn enrthi, i^uehia, sircontU, UtMiim occurs in 
Ottr llthin nsicftt^ and spodumana contahkHsg from 5 to 8 per 
nani* of UtWa# ocoors by die ton in at leaat ona locality. Among 
tatO snotaKla .ndddi form metallic acidSf ot^vunblonii tbe first 
new to science discovered in America, m found from Maine 
to (Georgia. Many other examples were given, induding the 
rare metal teUurhsm, which U found in Colorado in one locality* 
wliere masses of tweiity*five pounds have been taken out. Yet 
only a smaU portion of the United States has been thoroughly 
explored, and we are far behind Europe in the variety of 
nrinerals obtained from onr mines. If trained mineralogists 
would oftener go into the field, and if wealthy amateurs 
wonld aid in exploring American loealitiaB as fr«ly as they 
engage in importing costly specimens from Eofope, they would 
do much to foster science. In the afternoon of Wedueeday the 
introductory addresses were given by heads of the nine aeetioas 
into which of late the Askodation has been divided. The 
address In the Mathematical and Astroaomicol Seceion wan read 
for its author. Prof. Harkness, of the Naval Observatory, on the 
Transits of Venus. It was on historical and* to a moderate 
extent, a critical review of what has been hitherto done in the 
observations of such transits, with particular reference to the 
results attained in 1874 and to those which are to be expected in 
r882. Dr. H. C. Bolton, of Trinity College, gave a review of 
the recent work of the Chemical Section* and then took for his 


sectmd dme this seasen, for the purpose of visiting the ^*dene* 
holaa" in Hangman’s Wood. As on the former oocaubn ia 
June, amngemenU hod been made by Messrs, Brooks, Shoo* 
bred, and Co,, of the Grays Chalk Quarries Company for thu 
descent of the party into some of the holes* of which a very 
perfect one having six vaulted chambers was discovered, apd 
was surveyed by Mr. T. V, Holmeb, F.G.S. An ordinary meeting 
of the Club waa held at the hotel in the evening* and some dis- 
cu Sion os to the origin and age of these interesting prehirtofio 
excavations took place. Mr. Henry Walker, Mr. WorthingtoB 
Smtlli, and others, took part in the discuadon, the preridesit, 
Mr. H, Mcldok, In condnttion, expressing his belief that much 
work would have to be done before the question could be In any 
way settled, and be suggested that the invesligatiun should be 
taken up systematically by the Club. 

Tux Third Annuai Cryptogamie Meeting of the Essex Field 
Chib will be hold on Saturday, September 23, in the NorthQm 
Section of Epping Forest, the head-quarters for the day being 
the ** Crown Hotel,” Loughton, At the evening meeting 
jMiptiu on cryptogamie botany will be read, and aa exhibi- 
tion nf specimens will be held. Botannts wishing to attend 
should communicate with the Hon. Secretaries, Bsekhmst 
Hill, Essex. This Club is rapidly devclopmg into one of 
the most imi^ortant local soctetfeii in the kingdom ; its Trmnu 
ckHoms, of which part 6 is before us, have already attained for* 
midable dimensions, and their contents are of solid value. In 


theme the history of chemical literature, especially in its early 
UiipeotH. In physics the speaker was Prof. Mendenhall, of 
Columbus, O,, who was formerly in Japan, and he mode an 
address on the methods to be pursued in teaching physics In 
colleges. Prof, W, P. TVowbridge, of Columbia College, in 
(he Section of Mechanics, made a strong plea for (he promotion 
of experiments in mechanics, in clote coimeotion with tbeorotical 
fttwlfes. He dwelt upon the extraordinary demands now made 
by tlfe public on engineers, and gave many illustrationft of what 
experiment has done, and instances of what it may do in the 
future, to determine problems of profound importanoe In the 
m ilo^oal Sec ion. Dr, W. H. Dali, of Wanhingtfm, gsve an 
account of what has been accomplished in this country towards 
A knowledge of the biology of the nralloscs. In the related 
Settlba of Histology and Microscopy Prof. Tuttle, of Ctdambus, 
C,, questioned the propriety of a special microscopical section, 
and in the section last to be named, the Anthropological, a paper 
by Dr* Daniel Wilson, of Montreal, was read on some of the 
physfeal ehamctcristfos of certain native tribes in Canada. In 
tba Physical Section the mo‘t remarkable paper was that of 
Prof. Rowland, describing the new gratings wbkh he has made 
at the- Johns Hopkins University for the study of the solar 
apaafemta. He exhibited the results obtained by these gratings 
iw photographs of the spectrum, wHdi, it is stated, far su^^pass 
anydbat have hitherto %>e«n ma^ llw generous and inf jrmal 
hai{teBty of Montreal.reccWed grateful reoogniUon on all sides, 
fihwiteiope had bemi mnuiged to Ottawit and Quebec, private 
feBMip^weite fre% opewad to gwasu; the Local Committee 
00 wie eWBohig, Principal Dawson oh another, and the Art 
Aatoeiation on a thirds offered evenh^^entestnituiteitts, Poblio 
teehares were premised hy Dr. C•Ppe»fce^o»Di«>^$ow^^ 
tOd'hy'PmL A. MelyiQe Belled Visible Afdwih. TXie number of 
nsim 

stated ^fect the toriositlee aiMeMeartfeiet bi^^ heine 
, suHf«y sjifp ''ifdnrf, Oajsit* ^Klla^eaiiy ^new^^j[y^ at' 

hOve beeft seeutreiy tmekedi 



tbe new uumlier we have pipen? on the Origin and Distribatioa 
of British Flora,” by Prof. Boulger ; “ On the Land and Fresh* 
water MoUusca of Colchester District,*' by Mr. H. Laver ; 
** The Galls of Es«x,*’ by Mr; E. A. FUch ; “ The MammaUa 
of Efvsex,** by Mr, H. Laver ; A List of the Hyinenomjmtlal 
Fungi of Epping Forest, by Dr. M. C. Cooke; besides the 
address i)y the president, Mr. Meldola, Journal of Proceedings, 
field meetings, &c. 

Wft have before us the P^tKMiings of several other local 
societtes ; in that of the Bristol Naturalists' we find papers on 
**The Age of the Wye,” by Mr. C. KLohardson ; the Lepi* 
doptera of tbe Bristol Districtp part v., by Mr. A. K. Hudd; 
the Fungi of the same district, by Mr. C. Buckuell, begldca 
several paper^i on more general subjects. We are glad to moot 
with the TrwHUuthm of the BAstboume Natural Histoiy 
Society in a more attractive and handy form than formerfyj 
the number before as for May, contains one or two papers on 
local subjects, though most of them arc of a very general 
itature. I he iMidf Transactions of the Birmingham 

Natural History and Microscopical Society oontains several good 
papers of a general character. 

In October Messrs. Longman and Co. will publish a Die- 
tipnaiy of Medicine, edited by Richard Quain, M.D., P.R.S, 
Hie editor has been engaged on this work for several years. He 
his, we are informed, received the assistance of a large number 
of the most eminent members of the medical jirofesrion, and 
others, who have enutributed articles on subjects to which they 
have paid special attention. The work, it is stated, will fundah 
a complete record of the present state of medical science. It 
will be issmd in one targe volume containing nearly 1900 pp. 
medinni netavo. 

lMTK&U 0 £M 4 :j^reeeked from the AnUkrian ctrcumpolar obattv* 
ing party aiates that the./VAi cast anchor in Marimus Bay^ Ju 
' MayWfOnJu^rtg. X»a4<^UbaUAh«biiiMiagsivoughtfotiM«^ 
tvmiimeiuwfere^Mdad fenm drift<w which was found 
<ieaiilltMm IWe eaew ou the i sla nd, but mueh Jd» 

outride* The tnetedrologtcal obeavvatious commaneeA ah 
August isonvthe iWm Mountain, at a height of 5000 feet, 

of the expedHHm MUeen 
ettfethdj Msd BSw other in Englfeh Bey. ^ /Mfe 
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Several shocks of earthquake have b^n felt at Panama 
recently ; one on September 7 cau?«ed a great deal of damage, 
while on the 9th another ahock seems to have done still more 
damage. Several towns in the interior seem also to have suf- 
fered, whilst the long- dormant volcanoes of Chiriqui are said to 
be active again. 

The example of the English Government has produced some 
efiect on the French military aeronauts. Their captive balloons 
will be exhibited publicly for the first time in the great manoeuvres 
of this year. 

The Academy of Aerostation will try on September 22 the 
system of aerial, panoramic photography, for which they have 
received a subvention from the City of Paris. This scientific 
experiment, which, it is expected, will bear interesting results, 
will take place on the occasion of the file of the Defence 
National," rounl the Lion of Belfort, at a very little distance 
from the Observatory. 

Ik the TmntacHons of the New Zealand Institute, voL xv. 
(for 1881, published in 188s), Mr. W. M. Maskell, F.R.M.S., 
continues his valuable memoir on the Coccida of New Zealand, 
and describes interesting new forms. The descriptions appear 
to be clear, and the notes on economy full and f^erviceable. The 
figures are unfortunately rough, and in two instances where the 
males are delineated, are {>ractlcally useles-^ from this cause. 
This is unfortunate, because male Cocci arc comparatively rare, 
and very much depends upon their careful delineation when dis- 
covered. We think no one would ever suspect the true position 
of the insect figured on PL xiv. Fig. 27, were it not for the 
surroundings. 

We have before us the SiimngsherichU und Ahhandlungin dtr 
naiurwissmscha/Uichtn CeMschaJt his in Dresim for January- 
June» 1882. The publications of this old-established society 
seem to be scarcely so weU-known in this country as they should 
be. The financial condition appears to be fiouri hing. There 
are few local societies in Germany that possess an invested 
capital of 250/. to 300/. We note, especially, the following 
papers contained in this part The Diamonds of the Royal 
Mineralogical Museum of Dresden, crystallogrepbische Uiiter- 
iucht,” by A. Purgold ; Results of ob ervations at the meteoro- 
logical station at Dresden, by Prof. S. A. Ntubert ; a paper on 
a fossil Pseudo scorpion from the Carboniferous of Zwickau, 
by H. B. Geinitz ; and another on fossil Cockroaches from the 
“ D>as” of Weissig, by Dr. Deichmiiller, illustrated by a plate. 
There are also teveral l^tanical papers. 

The Swedish Government has decided, that from the be- 
ginning of next year no individual shall be employed on railways 
or on board ship in that country till his sight has previously 
been tested as to c dour-blind ness, by a method devised by Prof. 
Holmgren of Upsala, 

We have received a letter from a gentleman in Hong-kong, 
signing himself **Verax," referring to a note in our is- ue of 
June I, on the subject of the projected Chinese telegraph line 
between Hong-kong and Canton, and the alleged refusal of the 
Coloitud authorities to permit the landing of the cable across 
Victoria harbour on British territory. The facts as stated in 
our note he allows to be correct. But whatever the grounds^ 
and *‘Verax'* fails to show there are any, substantial ones— 
for local oppoiiiiou to the enterprise, we regard it os peculiariy 
unfortunate that any forward step of the Cbintrie should be 
retarded by the British authorities. 

A MEMBER of the Russian Geographical Hoeiety, Mr. Poliakovt 
who with a lew foUowori has been exploring the island ol 
SaghaUen, recently ceded by Japan to lUtssia, has just returned 


to St. Petersburg^ having spent about ,a year in the island* He 
slates that the greatest river, the Tymy, is navigable for vessels 
with sixteen feet draught for a distance of eight miles. This 
river is the only harbour on the island with the exception of 
Huegda Bay on the nonh coast, but which is situated in a barren 
and unpopulated district The flora and fauna were found to 
be the same as those of North Siberia. Judging from the anti- 
quities and stone itnplemenU discovered, it is supposed that tiie 
island has been inhabited in prehistoric times, whBe other 
remains show that at oue time large fi^hcries have been carried 

n here. 

We have on our table the following publications :—Ueber 
den Bau und das Wachtthums der Zelthaute, Dr. Ed. 
burger (Fischer, Jena) ; Synthfese dcs Min^raux et des Roches, 
F. Fouque et Michel Levy (G. Masson) ; Elementary Bo' any, 
Henry Edmonds (Longman and Co.) ; llandbuch der Verg- 
leichenden Anatomic, £. O. Schmidt (Fibcher, Jena) ; Our 
Great Peril if war overtake us with our Fleet deficient in Numben 
Structure, and Armament, Admiral T. M. C. Symons, G.C.B. 
(W. Kent and Co.) ; The Economics of Fair Trade, W. R. 
Herkless (Wilson and McCormick) ; The Physiology and Patho- 
logy of the Blood, R. Norris, M.D. (Smith, Elder, and Co.) ; 
On Failure of Brain Power, Julius Althau'-*, M.D. (Longman 
and Co.); Benderloch : or Notes from the West Highlands* 
W, Anderson Smith (A. Gardner); Sdarfossiler og Presiede 
Konglomeratcr I Bergensskifiene, Hana W. Rcusch (Brogger^, 
KrUtiauia) ; Meteorological Charts for the Ocean District ad- 
jacent to the Cape of Good Hope, Stationery Office ; also Re- 
marks explanatory of the foregoing ; Catechism of Modem Ele- 
mentary Chemistry, E. W. v. Volckxsom (Kegau Paul) ; Cameoa 
from the SUverland, vol. ii., E, W, White (Van Voorst) ; Worms 
and Crustacea, Alpheus Hyatt (Green, Heath, and Co.) ; Micro- 
Fungi, Thomas Brittain (Hey wood) ; Faith, the Life Root 
of Science, Philosophy, Ethicf', and Religion, H. Griffith 
(Elliot Stock) ; Experimental Physiology, Richard Owen (Long- 
mans) ; The Origin and Relations of the Carbon Minerals, Prof. 
Newl^rry ; 1 'ests of Incandescent Lamps for Fall of Resistance, 
Ac., A. JamiC'On ; House Sanitation, G. H. Stanger, C.£. (C. 
John Steen, Wolverhampton) ; Induction, Willoughby Smith 
(Hayman Bros.) ; Hothome Education, J. A. Digby (Stanford) ; 
Familiar Lessons on Food and Nutrition, Part 1 ., T. Twinijig 
(Bogue) ; An Impromptu Asceut of Mont Blanc, W. H. La 
Mesurier (Elliot Stock). 

The additions to the Zoolog eal Society's Gardens during the 
past week include a Pig-tailed Monkey {Macnens nemtstrinmt 6 ) 
from Java, presented by Mr. W. Masm ; a Rhesus Monkey 
{AfacocHS trythrans 9 ) from India, presented by Mrs. H. C. 

Dawson ; a Crested Porcupine {l/ystrix crisfa/a)^ a Spider 

(Afygalc, sp. inc.), a Scorpion {Scor^, sp. inc.) from West 
Africa, presented by Mr, G. H, Garrett; six SpanLh Blue 
Mag, ic5 {Cyampolius cooki)^ three Pleurodele Ne^ts 
xvedii) from Spain, presented by X>ord Lilford, F.Z.S. ; a Greater 
Vasa Parrakeet [Coracopsis vasa) from Madagascar, fnesented 
by Major-General HUi ; two Common Bam Owls [Sirix 
British, presented by Dr. Boyd, F,Z.S. ; a Gwy 
Ichneumon {Htrpestts gristm) from India, presented by 
P'reeman ; six Sand Lizards (Lactrta agilis)^ Europetm, pr*-' 
sented by Herr J. Sehl^er ; two Femtsylvanian Mud Teraipl, 
{CinosUrncHpennyslymnieum)^ two Adorned TerrapitM(C;it^Mtyv 
ormdd) from North Amerio*, presented by Mr. A. Fcmr i f 
Ring-tailed Coati {JVasna ru/a) from South America, <iepotitodk 
a Leopard {Fdis pardus d) from Africa, a Small 
[Cants microtis i ) from the Upper Amazons, a Marsh IdkEetUROfl ; 
[Herpe^ts paittdasus) from South Africa, two Water (Mrro^^ 
{Hymoschus aquaikus), an Endhben’s Monkey 
srUdeni) from West Africa^ a Red-fkeed SaM • 

nOdeundus 9 ) from the Upper Amdeout^ a 
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(CiiMr/nriMiVw) from Gi^aiwi, a Red-billed Toamm [JRamphuttos 
from Cayetme, purchwed; a Smooth Snake 
l«vis)i, European^ received Sn eacbange. 

OUR ASTRONOMICAL COLUMN 

DiFiMiTiVE Com ET-OR BITS. — I. The fourth comet of 1874 
<Co^a, April 17), Dr Heppeifer, of Vienna, has mvestl- 
|mted the orbit of thU comet from the whole extent ob^rva- 
tlon, founding hta work upon 17 norojals from 6^ observed 
pa$itioua He finds the orbit an ellipfe W'ith period of 13,708 
years, and con ider-^ that his rrsults exclude eoualty a paral^la 
and any ellipse with a revolution iborter than 8000 years. The 
aphelion distance is 1144 '9 (the earth^a mean dutaoce from the 
sun being taken os unity), at the descending node the radius- 
vector is 0717, near the orbit of Venus, and at ascending node 
it is 11734. Coggia*s Comet became visible to the naked eye 
at the beginning of June, and ro continued uottl it was lost in 
the^e latitudes in the niiddte of July, when the tail had gradually 
increased to 23*. 

3. TVfmitive elements have aUo been determined for the 
second cornet < f 1847, by M, Folke Engstrom of Lund» The 
comet was discovered by Colla at Parma, on May 7, and w^oa last 
observed by the late Mr. I.assell at Star field, Liverpool, on 
Decern i>er 30, or over h period of nearly eight mouths. The i 
orbit is chiefiy remarkable Kir the large perihelion distance, 2^115, * 
whi.'h has been exceeded in very few case<. The resulting 
element'; are hyperbolic /* ^ 10006549, So far as we know 
this the only instance where the latest observations for posi- 
tion have been obtained with a reflector, the statement that has 
been more than once made that Halley's comet In 1836 was last 
obi^irved by Sir John Herschcl with his 20*feet reflector at 
FeJf^bausen, Ca]>e Colony, being a mistake \ the la^t observation 
wa-i made by l^amont with the ii-inch refractor at Munich on 
May 17. 

The Variable Star Algol. — The following are the 
Oreenwich timt» of miidma of Aljfol, occurring before I5h., 
during the la-t qu rter of the present year, taking Prof. 
WiuneckeV ephemeris as authority 

h. m. h, m. h. m. 

Oct. 14, 13 o Nov. 9, 8 20 Dec. 16, 14 55 
17> 9 49 26, 13 >3 *9. n 44 

20, 6 38 29, 10 2 22, 8 33 

Nov. 3, 14 42 Dec. 2, 6 51 25, 5 23 

6 . n 3* 

The Motion of 61 C^gni.— T he following formulie appear 
to represent the observations of this remarkable f^y^teIn up to 
the prcpcnt epech within about their prolmble errors ; P Is the 
angle of position, D the distance 


D fiin P + 16*4657 + [8*63013] ( 
Dc('sP=» - 3*6892 - [9*27178] ( 
Hence m c find — 

DifT. R A. Diff, Dcd. 


1850*0) 

1850*0). 


* 753 +*‘a • -17 Bradley. 

1778 ... +1*9 ... -0*2 Ch. Mayer. 

APfr-tf). aD. 

1781*85 ... +2*4 ... -0*04 Herschel I. 

1812*30 ... -17 -o’ 69 BesscL 

1822*26 ... -o'l ... 4 - 0*14 Struve and Herschel 21 . 

1830*84 ... o»o -fO^i Bessel. 

1842*70 ... -0*3 - 0^29 Dawes and Struve. 

1856*37 ~o'i ••• -0*29 Deroh., Jacob, Seech*, 

i 8 S 4 “i»S 7 . 

1867*15 ... 0*0 ... “Ou6 Knott, Demb.i Dnner, 

1866-67. 

1877*47 - 0*0 ... 0*00 HaH, Demb., Dnner, 

|88r45 ' 0 ^ ■< -o oi Jedmfmlin. • 

And for comparison with mtasures about this apoch t— 

: / * ' ^ P. D. 

. »gj'5 ... irtVs 

' *ftys ■« , ... . ap ‘470 

7*^ oQBrt obwwd' )tw ;D.twbp at 

iit: iBn. rtf .to M , 4 |wdiag.lm .iQ«t|iac« 


of near i^proadi to the earth’s orbit at both nodes ; according 
to Dr. twtwig’s elements the distance at ascending node Is 
0*093, and at descending node 0*186. Hut a much more notice' 
able case is oflered by the comet of 1763. In Borckhardt's 
ellipse we find the distance at ascending node 0*031^, and at 
descending node 0*0252, the time occupied in pasung froiti 
node to n^e is 77*2 days. 

THE EXCITABILITY OF PLANTS^ 

U. 

'^HE complete knowledge ue have gained from our study of 
^ the anther filaments of Centaurea of the mechanism of 
the excitable plant cell, can he applied to every other known 
example of irrito-coniractility in the organs of plants ^nd par* 
ttcuiarly to that most remarkable of all such structures, the leaf 
of Bio/tara mura^$i/a. Although 1 described the structif e of 
the leaf just eight years ago in this room, 1 w il occupy a moment 
ill repeating the description. The blade of the leaf united on 
to the stalk by a litile cylindrical joint. Here are two morlel^, 
in one of which the leaf U repre ented in its clo'ied state, in the 
other in which it i'^ in its unexcited or open state. The leaf is 
everywhere contractile — that i«, excitable by transmission, but 
not everywhere susceptible of direct excitation — or, in common 
language, seiu-itivc. It is provided with special oqjans, of which 
Mcdo not find the counterpart in any of the plants to which 
reference has been made, for the reception of external impres- 
pion^ — organs which, from their stnicture and position, can nave 
no other function. 

The nc-ion ot the leaf, to which the plant owes its name, and 
by which it seixes its prey, is, in its general character, too well 














Fio. 6.— -Tnuisverse uction of bbe of li!af of iJionaui eompri-tinx the root if 
a scusiiive hair. 

known to require dt-scrlption. In the shortest possible term«, it 
is the sudden change of the outer surface of each lobe of the 
leaf from convex to concave, and at the same time the cro. sing 
of the two series of marginal hairs, as the fingers cross when 
the hands arc clasped. What 1 de-i^e to show with r^pect to 
It is that here also the agents are ludividual cells -that that 
the individual elemenfs out of which the whole structure is 
built are the immediate agents in the production of the 
movement. 

A cross-section of the leaf shou s the following facts : If the sec- 
tion be mmle in the direction of the parallel fibro-vascular 
bundles whidi run out from the mid-rib nearly at right an^e^ 
and happen to include one of these bundles it seen that it 
consists of three putts, vU. the fibro-voscular bundle in t»c 
middle and equidir^timt from both borders; of the cyMndrteiu 
eells of the pamchyinaon either >ide, and of an external and 
jaterm) The external epidermis Is smooth nod 

glistefn^, eni its cells posMSi thicker walls *han those on Ike 
oppositesuilhois. 

U g ws Jus* 9> ^ • 








'The mOKt reixuurk%ble feature of the intcnuil sorfafte ii, that it 
ooiMsses the excitahi^ hair*, three oti each stde, whkfli ia Dis®^ 
are the startloj- potato of the excitatory procas whencw It to 
sUmolated by touch, as is aonoally ihie case when the i* 
visited by insect* ; for experiine&t diows that atthon^ the 
whole of the leaf can be excited cither by prcBsw or by ™ 
pasBage of an induction current, the hairs cxclttsiveiy are excited 
by touch* It U therefore of great interest to know their strac- 
ture and their relation to the excitable cells of the parencnyin^ 
with which they are ia so remarkable a relation physiologically* 
In sectionB such as that which w c w ill now project on the ^reen 
(Fig* 6), It is seen that each hair spriiigafroraa cushion which con- 


feist* of minute nueleeted oeU* incloietd -r-; — — 

we ft>ll0w this suuctare into ^ 

^uiSy become larger, until tW ^ 

those of the oidinary parenchrma of the .byjh^ se ^^ 
ma^t b« admitted Art the e^owmwt of wabdity b gMjgy 

in a Wgh« degree than by tto «d^ Mile of Uw pmm^ 

SO thatior a moment one is tempted to assiipi to 
SrreapondinE to thoM of i*»t«r CMtret In 
^icWlymlbehatrt). 

brting to them endowmenU whKi to biW from Uioto «« 
have already assigned to the radtoble ptont cdl> , 

The fact that the enitable otsen* •*« e»duaiy^jj|^,fte 



Fig. 7* Pio. 9, 


Jsftf fixed so « to prevent iu closing, (From apbotograoh)^ F|G. 8.— Diagram of ideal ttanivcf*« eection of 
ine needle inclosed id a circle reprcKnts the electrometer whicli in the eaperinwnt dteciibed was mbetitmed for 1 


lamina of leaf of ZKptusa^ 

f , ^ . . . MS > *hc galvanometers On.tlto 

m a in ooofMc^n With the caixUary, / with the tmlphurie a^ of thoikotftMnM. 
are the keye referred to. I, and II. repreecnt reepectlvely the peimary tad AsCobm 
wiU be eaiily recogniecd. 


^temal surface of the lobe, suggests that although the paren- 
chyma of the inside hn^ apparently the ^ame stniciore, it has 
the saone function as that of the outoide-->that ^ that 
althiHigh the cell* of the outer layers au-s just like those of the 
iimea, Ibey are either not excitable at al),^or are so in a mueb 
less degree. In this way only can we account (or the bendh^ 
inwerda of ^e fobe* fo the unexcited state both layers ore 
equally turgid ; as the eflfect of excitation the intemal layers 
bucome limp, the external remaiamg tense and distended. 

I will now endeavour to illustmte the motions of the kaf 
by projectlug them on the screen* Here are several leaves 
weh have been {nnpaeed by^auaching one of the \xAm tow 
work *piq>ort j the other is hue, hut a very small concave mirror 


has been attached to its external miHace near the margin* \ The 
image of the light which falls on the tniiror is redcct^ on Ihe 
wall behind me. In this way the slightest movemeatl oif the 
lobe is displayed. By this contrivance I wii-h to show you two 
thkigs^fim iJmt a vety appreciable time elapses betweS^ Ihe 
witotion and the mechanical efibet ; and fecomdly, thu^Miiin 
the leaf is subjected to a rcriee of very gentle exettatkoto^ the 
effects ai^mulate until the leaf closes* This wie hopb fp Iho^ 
by bringing doan a camel hair pencil several tlmea in siiSSWfcdoh 
on a sensitive hair, doing it so deftly thatat theftnttMehAlim 
will scarcely move at all* At each soh^saive touch H liflt |)hl^ 
more than at the preceding one, undt yea jee the kW 
rise, mdicating that the kaf has doeed* Ihe purpose 
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tAw b«twe^ jfhd mo^on of the 

leof mMA iniewblAF ootriSEV^^^ A (niiMlie.iii ooiilrMtiiif acts as 
,4»tKtt orean^at oMe. The motioa of the baf is the r^ik of the 
aolioit of nuoy hundred iodc^etide&t eelbi all of which may act 
tOMlher, but may not. In either ease ib^ take a great deal 
ioogar to think aboot it 4 for during a period after excitation, 
anKuati at ordinary summer temperature to about a 
^Ootlklt dm leaf renaeiiis abtolutelr motioum. 

new we has^e to hamire what happees during tlds period 
of delays There are two things which uw may atsume as certain 
with^ further proof, namely, hnt that something happens; 
for when 1 see a certain umvement followed after a time in- 
variably by another, 1 am quite sure that the chain between 
cause and effect is a continuous one, ehfaough the Imks may be 
Invisible ; and secondln that this ihmibte change has its seat in 
the protoplasm of each of the etcitable celts. 

We have already seen that In marcle this latent Wate of exeita« 
Lion is not withhoat its oonootnitmt siga— the exeitmtsory idectil^ 
cal disturbance, and H have now to show yqu that this, which is 
the sole physical characteristic of theaxcitet)^,^oess in anima} 
tissuef, manifests itself with equal ooiilitancy and under the same 
conditions in plants. 

It will be unnecessary for my present purpose to enter into 
any details as to the nature of the dlectrical change ; it wilt be 
sufficient to demonhtmte with respect to it, ftrw, that when 
observed under normal typological conditions, ha phenomena* 
are always conformable to certain rasily deftned characters; 
secondly, that it culminates before any mechanical edbei or 
excitation is observable, and consequently occupies, for the most 


part, the period of latent exdtalion already referred to; and 
thirdly, that it Is transndtted with extreme rapidity from OOe 
lobe of the leaf to the opposite. Of these three propositiems, It 
will be eonvenient to be^n with the second. On the left 4 umd 
semen is projected the mercurial column of the capilla^ electro- 
meter of tippmann. The instrument which we use this evening 
is one of great sensibility, given me by my friend Prof. Lovin w 
Stockholm. The capillary electrometer possesses a property 
which for our purpore is invaluable — that of responding Instan- 
taneously to electrical changes of extremely short duratiou. We 
cannot letter illustrate this than by connecting the wires of the 
telephone with its terminals. If T press in the telephone plate 
I pmnee an instantaneous difference between the terminals In 
one direction, and in the opposite when 1 remove the pressure. 
You see how beautifully the mercurial column resMnds. 

We now proceed to connect the terminals with the opposite 
sides of a leaf, 50 that by means of the mirror we can observe 
the moments at wh^ch the leaf begins to close and the first move- 
ment of the mercuri'4l column, both being projected on the same 
screen. We shall see that the mercurial column responds (so to 
speak) long before the mirror. The difference of lime will be 
aoout a second. 

We now take another leaf which, with the plants of which it 
forms part, is contained in this little stove, at a temperature of 
about 3a* C. Our object being to subject the leaf to a succes- 
sion of excitations, the effects of which would of be to 

determine its closure, we prevent this by placing a little beam of 
dry wood across it, .ind fixing the ends of the beam with plater 
of Paris to the marginal hairs of each lobe. At the same lime. 



PiO. itf.^Copy of pbetoffiaph (rf tb^ excurkionft erf tfw ospillary «lectromftter pr«jeti«dxrt a Aeiwiiive t Uic mev 1 g . t t'lc raty of A cenumetro per «<ond. 
The foiie ttxcitatftry Tanations'^ahowit were dut to m mMy toucHu of a temltive hair of the lobe < ppos le hj that of which ino epposUe tunaces 
were coaaecHd with th« of ihe ln«krum«nt. 

wedges of pla>Cer are introduced In the gap between the lobe^ at 
cither end of the mid*rib. [The leaf to fixed was projected on 
the screen (Fig. 7).] This having been done, we eato ecclto the 
leaf any uumfi-r of times wlthoat. Its moving ; and we know 
that we actually excite U by observing the same electrical effect 
which, In the first leaf experimented on^ preceded the movement 
of the lobe. 

And now 1 beg vou to notice wbat the natoreof the experiment 
is. The diagram (Fig. S) rbows the position of the electrodes by 
srhi^ the eppoiite surfaces are connected with the terminals of 
the dactrometer. You will notice that they are applied to 
opposite pointr of the internal and external surfaces of the 
lobe, and that the left lobe |s excited. The experiment 
Cieh^tsts in this , By the electrodei near r, an inductiou shock 
passes throttgh the ri^ lobe. Apparently at the same moment 
the electrometer, which is in relation with the opposite lobe, 
resf»otida. I say appareittlr^ because in mUty we know that 
ihempoase does not begin until about i^iooth df a second 
ktpf* We prove this a mode of exp|»ii^tatioii which Is of 
ttx^ dcUcate a nature to be repeated here. IwiHextMti the mode 
of action of the instniment used by iadhigmm fPk. 9} which 
eepsesentft a peodulnm in theatt of swlngl^lmm left to right. 

Mit does fOi it opens In nnecearion three keys, of yrhich the 
Me^uated In the primexy rircuil x9 ^ lariec^ appa- 
eato iffvei *0 ewdte the lee* j Ifbenecpiid btoeks e deri- 

the deetnideSi m en hmg 
: eto emmi passes fce> the pkf$stim^^iKhkkiti 

; ^ AM hikes rim of the whBe the 


only betwemi the opening of the second and third keys. These 
three keys can be placed at any desired distance from one 
another, If they arc ?o placed that the galvanometer circuit is 
closed i-TOOth of a second after excitation, anti opened 3- tooth 
of a recond, and it is found that there is no effect, it is certain 
that the slaBtriGol disturbance docs not begin at the part of the 
hsaf whk^ is interpolated between the galvanometer electrodes 
until at least 3- tooth of a second after the excitation. If, on 
extending that period of cloi^ure to 4-iooth of a second, the effect 
becomes observable, you are certain that the disturbance begins 
between three and tour hundredths of a second after excitation. 

By this method we have learnt, first, that even when the seat 
of excitation is as near a>> possible to the led off spot, there is a 
measurable delay, and secondly, that its duration varies with 
the distance which the excitation effect has to travel so as to 
indicate that, in a warm stove, the rate of transmission is some- 
thing like 200 minimeters per second. It is, consequenlly, 
comparable with the rate of transmission of the excitatory 
electrical dkturbanoe in the heart of the fro6. 

And now I come to my last point, namely, that riie electrical 
change has Xlways the same duracter under the same conditions. 
Youhave already been that whentbe method used is that which I 
have Ittdicatod, &« electrical efthet consists of two phases. In the 
first of which the extsintal surface of the leaf becomes negative to 
^intemah 1 will itow exhibit this in aaoUier way. Manyprejwt 
have ptrobaUyeemi In 1 reCMit number of Natvux 
tlons & tdtolOMbtt tuceoriy talm by M. Marey, of the phases 
of tlto ofbiiids. If the mivement of a bird’s 
can be pMIpgriipMl ybu win «asl^ imagine that ws c^ ^ 
obtain stwh a movement as that of ^e elecito* 
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meter coluam. Yuu have ooly to iuiogioe a bcnsitive plate 
moving at a uniformly rapid rate taking tbe {:lace of the rcreen» 
and you have to fha result the pbotogra^ (Fig. 10) which i show. 
Here are the electrical t 0 ects of aeveml soocesavc excitations re- 
corded by iig^ with uaerring exactiiude. In each, the diphasic 
character is direct, and you see that tbe tint or negative 1 hat^e 
lasts leas than a secondi bat that the positive, of which tbe extent is 
much less, is so prolonged that before it has bad time to subside 
it is cut off by another excitation. 

It would have been gratifying to me, had it been pos^ ible, to 
exhibit to you other interesting facts relating to the excita- 
Lory process in our leaf. It has, I tru!>r, been made clear to 
you that the m^ck^msm of plant motion is entirely difTeTetit 
from that of animal motion. Hut obvious and well marked as 
this difference is, It is nevertbe]e^» not essential, for it depends 
not on i lfference of quality belw'ceit tbe fundanieiital chemical 
processes of plant and ammal protoplasm, but ii>crely on dif- 
ference of rate or intensity, Buih in the plant and in the 
animal, work springs out of the chemical Iran form alioii of 
maierial, but in the plant the proce-s is relatively so slow that it 
roust necessarily f tore up energy, not in the form of chemical 
compounds capable of producing w ork by their disintegration, 
i>ut m the mechanical tenstun of elastic membranes. The plant 
cell uses its material fonlinualy 'wx tightening springs which it 
has the (Kiwcr of letting i ff at any required moment by virtue of 
that wonderful properly of excitability which we have lieen 
itudying this evening. Animal contraciile protoplasm, and par- 
ticularly that of muscle, does work only when required, and in 
doin^ so, uses its material directly. That this diflcrcnce, great 
:js it IS, is not Cfsenliab we may learn further from the comi- 
deration tliat in those slow motions of the grow ing parts of plants 
which form the subject of Mr. Darwin’s book, ‘*On the Move- 
ments of Hlant.^,*' there is no such storage of energy in tension of 
ci&stic membrane, there l^ing plenty of time for the immediate 
Ciansformation of chemical into n echanical work. 

1 have now concluded all that 1 have to say about the way in 
which plants and animals respoi d to external induencfs. In 
this evening’s lecture >ou have ‘ecu exemv lifted tbe general fact, 
applicable alike to thi physiology of plant and anin al, that 
V hatevei* knowledge we possess his been gained by experiment. 
In ►peaking of Mimosa, 1 might have entertained )au with the ! 
intmiotts conjectures which were formed as to its mechanism at 
tt utne when ft was thought that we could arrive at know ledge 
ly resficning Imck wards — that is, by inferring from the struc- 
ture of living mechanism what its functiem is likc(y to Le. In 
certain bran^es of physiology something has been leamt by 
this plan, but as regards our present investigation, almost noth- 
ing, nor indeed 'could anything have been learnt. Everywhere 
we find that nature’s means are adapted to her ends, and the 
more perfectly, the better we know ibcm. But, wiih rare , 
exceptions, knowledge is got oniy by actually seeing her at work, 
for which purpose, i^ as comuantly happens, ihe uses conceal- 
tnenl, we must tear off the veil, as you have seen this evening, 
tty force. Have we the right to assume this aggressive attitude? | 
Oi^hl we not rather to u aiiuaio one of reverent contemplation — 
waiting till the truih comes to us? 

I wilt not attempt to answer this question, for no thoughtful 
person ever asked it in earnest. Ano her question lies behind 
it, which is a deeper and a much older one. Is it worth while? 
Is the knowledge we seek worth having wlien we have gut it? 
Kotwitbstanding that so recently even those who are least con- 
versant with oar w ork have been compelled to acknowledge the 
beauty and completeness of a life devoted to biolocical studies, 
►till tne question is pressed upon as every hour — How can you 
Uiiuk of spending days in striving to unravel the mechaniMrn of a 
leaf, w hen you know all the time that if there were no sucli tbii^ as 
Diofuea, the world would not be less virtuous or less happy ? Tnat 
U a question which I willingly leave to those who put it. From 
thdr point of view it does not admit of an answer ; from mine 
ti does not require one. They must go on seeking for and find- 
ing virtue aitd happiness after their fashion; we most go on 
after ours, striving by patient continuance in earnest work, 
to learn year by year some new (rath of ^ture, or to under* 
stand some aid one better. In so doing, we believe that w e 
also have our reward. 

r/^S BRITISH ASSOCIATION 
REPORTS 

Third ReN>n ^ Commitite appointed Jor the Puefest 

Rafting m /Ens? {^massic Speeds— BHtm At^a 


enfy). Drawn up by Mr. Vine (Secreury).*- A partial examhsU- 
tiott of the lurassic Polyeoa was made Uy Goldtuss {Retrifieda 
Geemama, 1826-33), author is not aware whether he had 

any English examples of the types described and figured by hhsiu 
With the exception of the Antoporat ell the types are foreign, 
and he does not find any reference to British species in his text. Ip 
the ** Geological Manual " of De la Beehe, published In iS^ a 
lEt of species is given, but only two are named aa foui>d wTdkin 
the British area— orhieutata^ OoXAiaee, ^{^^Beremcea^ 
Lamouroux), and Mtllefef a sirdmineo^ Pbill. In the ** Geolosy 
of York,” ed. 1S35, Phillips gave three species only — AT. 
itramttteOf CeUarta Smithii {Htpp&thea Morris’ii* Catafogpe), 
Scarborough, and an undescribed HHepora (?). When, io"l&43, 
Prof. Morris imliHshod bis ** Catalogue of British Fo>sil8,** there 
was a large increase of s{x:dcs, but many of these had not been 
thoroui^hiy w orked . In 1854, Jules Hatoe examined criiicaBy 
the whole of the jura'-aic Polyroa then known, and many 
English naturaiists fur ni' hed him with uiaterial from their own 
cabinets so as to enable him to correlate Briti.-h and forei^ 
types. Lam< uroux, Defranc, Mi^ne Edward-, Miche) n, Bloin- ' 
ville, and D’Orbigny have publiKhed descriptions of Jurassic 
species, and a li^i of the e, so far as ) ossible, will he given at 
the end of this report. Prof. I). Braun, by the pu' licalion of 
his pa;)er on *pecieii found in the nei ^hliourhood of Metz, added 
materially to our knowledge of French Jurassic type**, and later 
foreign authors, l>umoriier Wnagen and others, liave increased 
the number of described .si^ecies. Since ihe publication of 
Ilaime's work, much valuable materia 1 has tieen nccumulating 
in the cabinets of collectc rg, and Mr. Vine willingly draw up 4 
monograph if desired to do so. In the meantime he offers, in the 
following report, a raiher compact analysis of genera and species 
known by name or otherwise to the palseontologist. 

CtassifUaieon . — Haime s arrongementi of the Jurassic Polyzda 
is very simple ; all bin *ptcles, excepting two, are p) ced in one 
family, the I'uMiporidit. In the “Crag Polvzoa, ’ 1859, Prof. 
Bu*-k gave a synopsis of ihe “ Cytlosiomata,’’ arranged in eight 
family groups, which were made to include several Mesozoic 
typeh. This arrangement, with a sU^t alteration, waa followed 
hy ^miit, Busk to some extent accepting the modificslton for tbe 
arrangement of recent Cyclostomala in his later u ork ( * ' Brit. 
Mus. Cal.,** pt. iih, 1875). The Kev, 1‘homas Hincks (“ Brit. 
Marine Polyzon,” 1880) dissllows the family arrangement of 
Bu-^k in «!o far as it relates to British species. /Hie Tubnliporidee^ 
Hincks, include, in part, three of the families of Busk. In this 
rcjxirt Mr. Vine follows Hincks as far as be is able to do so, as 
many of the Jurassic si^ecies may be included in the family 
TuMipcfidtr as now’ deicribed. It wiil, however^ in the present 
►tatc of our knowledge at least, be im|K>sfible to arranm (he 
Species stratigraphically, as many, having the same type of cell, 
range from the Lias upwards. As for os rhe author is aUe to 4 o 
so, he gives the range of the species, beginning, of course, with 
the lowest strata. 

Class Polvxoa. Sub-order Cffhtt^mafa, Busk. Fam, 1 . 
Crisidet, Busk. — No fossils belonging to this family arc at pre- 
sent known to have existed in the Jurassic epoch, 

Fam. 11. 1880. TnMiporiditt Hincks, — Znarium entirely 
adherent, or m< re or less free and erect, muldform, often linear, 
Of Aabeliate, or lobate, sometimes cylindrical. tubular, 

disj^osed in contiguous aeries or in single Unea. Oariumt tn 
infiation of the luriace of the zoarium at certain points, or a 
modified celt ” (vol. i. p. 424). 

1825. Stamatoppf a, Bronn, 1821. Atecte, I.4imx. ; 18^1 wfwlb- 
pim (pars), Goldf. — The Reporur has already done partial juatloe 
to the unnerial Stomaifip&raf found in the Poiecoxoic rocks of thl^ 
and other countries. He has again studied the speciei» detcri^ 
by James Hall, Piof. Nicholson, and himself, and he cannot, «t 
present* detect any generic character in the s-pedes Chat may be 
I used by tbe systematip palseontologist to aepamte the PaBeocole 
from the Mesozoic types. He mu I, therefore, regard thi6 
I topene of the two epochs as' one, though the SMuerme B 
in the Palaeozoic— no species having as yet, be beXieviHt, Beeh 
recorded from tbe Carboniferous series or thli ot any oth^ 
country. 

In our modern dasaificatlon (Hindcs) We have ft 
Ptvhoseina, which links togetbw the genera 
TWuHpora, Hatme** second genus ie eaBed 
i but there seems to tne to bea g^eat diffbreitce between 
and fossil species. The type of the fecent mb^ni 
porainerastata^ Stniu, is a Very pecdltor snedea gs 
p cells, and he know's of no |«iraide type that den ooiftpftift teUKtlk 
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^ofsU, dendroid pc^puy, com- 
of AjylbdrtcalftceUer^ ImiQiebes, spindly twlstea rnmlelt to 

S t dr notti right to left inditferently ; pores proouncnt, dmoiit 
dgr, hamdroos, disposed ouincundaliy* and more or less in- 
clined acoording to tbeir porition with the spires.” Lamouronx 
says the gemis ^ould be placed after the MiUepfrts and before the 
remarking ** that the Spirof^rm have the cells or the 
pores pro/eeting as in but thet this character is ob- 

servable only in well-preserved specimens. When tbe prominent 
pilrt of the spire has bee.i w^rn by attritioni it lo3ks like a 
narrow riband wound round the branch.” The fossils which 
ordinarily pass for species of TirMhria in the caSjnets of col- 
lectors are a very curious |Toup that maybe more closely studied. 
Mi'. Vine^tt titudies are made from specimens from the Combrash, 
and Bradford Clay of Bradford and Stanton, Wilts, and it is 
from this bcaiity that the School of Mine; specimens were 
obndned. To properly master the details of colonial growth, it 
will be necessary to isolate a single colony. The one furnished 
by Haime ns a specimen of a young colony on stone shows a 
tapering poximal point, gradually widening by tbe addition of 
cells, tUt a certain fin-like shipe is arrived at. A similar growth 
to this is found in young colonies of Diastopera* If superhcially 
eaammed, it will l;e seen that the ctdls are peculiarly arranged, 
beautifully punctured, with an orifice sometimes circular, at other 
times semi circular, and someumes the cell characters of portions 
of tbe colony bear a resemblance to Bidiasto^ra ratnotissima of 
IVOrbigny. A complete and critical examination of the type 
will show that any fiagment of stone or shell is sufficient to/onn 
the nucleus of a colony. It begins with a primary cell and then 
enlarge-; in a spiral direction, but to what extent the rlband-like 
growth would ne carried without a ch-^ck I am unable to say. In 
another direct! m a similar colotiy will be developed, tbe distal 
cetb of which will ultimately meet and coalesce, both colonies 
striking out in freith direct i ms till met by another check, the 
growth not alv^a}8 being in an upward direction. The dendroid 
character of species is perfectly accidents^ 

Ovaoiass, pmtopora^ Lomx. Sy. with (pars), X4tmx. 

—Mr, Vine accepts this getiu-^, in its wider sease, 0$ defined 
by Hineks; yet be hardly thinks that it will be possible to include 
the wbede of tbe foi aceous forms of the Jurassic period in one 
group. In this re^t he adheres to the arrangement of Busk, as 
be ba< done in nts two papers on the Biastoporida:, keeping 
the fqliaceou-i types for diMinct study. At the hame time he is 
willing: to admit that in getting rid of one difficulty in our 
grouping we open the door to admit others. Haime admits both 
the encrusting and Miaceous types, accepting the genus a 

for the encrusting, and DiastoporaiKjit simple-foliaceous and rcti- 
formapectes. Prof. Braun, in his Jurassic studies, separates the 
species Diastoferij^ foUacea from the group, and establishes 
another, which he calls A/ns, claioiing for his type certain 
peculiarities which have been entirely overlooked by authors. It 
is very certain that the more closely we examine Jurassic Polyzoa 
and compare them with modern speciesof the genus Duuupof'a, the 
more divefgent the types appear ; and although we would rather 
accept a simple tlian an elaborate classification, (till there are 
limits beyond which it is not wise to go, 

BissaiAL Diastopora, Milne Ed, MmfUeripom^ Bloin- 
viHej BuUmtap^t D’Orb; Ditaxw^ Magenow. — It is well 
that the encrusting and bi-erial /)$aBpp^a should be separated, but 
not widely so. Iii the choice of the above names be has selected 
the simplest— iitena/am of Milne Edwards— be- 
it has the preeedence of the Bidias^tfpara of D'Orb, 
Busk— in the “Crag PoW”and In the “Brit. Mas, Cat,” 
pt. ill —has chwn BudhviUe*s name for thU division of the group. 
Hr. Vine's chief ol^on to BlainviUe*s term for the biserfil 
species may be found la the diagnosis as riven by Busk 1 “ Cells 
if two layers, Parted by a cskareous lieplmn.” In all the specU 
figured b Polysoa*' {Places xvll. Fig. 3; a^l. 

4 \ ?* ;PP* HO) of 

the seetk^ of whs ^llacaons soarimn are 

to have this septum wy dwtbet. In many of Uaime’s 
figfUres where eiws sections are riven, the SMh are H o shown 
to l» present. It fwems to him, judgbB mm the folbteous 
imerimens b mv owd oahlnri. that Ws - 


L toy owd oahltwf^ that this septum ” is 


show one, two, and three sections of cells ou cither side of the 
septal line ; and specimens of Inferior Oolite species found in 
the neijj^bourhood of Cheltenham are in many respects of a 
similar character. As Mr. Vine has been able to eaamine only 
a ve^ limited number of species, he would be glad to have more 
detailed information if students of our Oolitic Polyzoa will 
address their attention to this point. Meanwhile, by selecting 
the divisional name of Milne Edward-', he does not commit him- 
self to any generic name dependent upon a questionable structural 
character. 

1833, fmtricana, Delranc. 1830. Crtcopora, Blainville. 1840. 

Mdkit'UU^^ Koemer. 1850. Entaiapk&ra^ D’Orbigny, 1853. 
Crictfpera^ Spiropora^ Tubigtra^ MBiceri/iUSf LiUtrotuHgtra^ 
Entahphora, B'Orb, Palaeontology.— He already vindi- 

cated by use and preference the retention of this genus for 
specie^^ of False 3solc Polyzoa. He still retains the name for species 
of the genus very common in the Mesosoic rocks. He has also 
given the synonyms with their dates of genera intended to super- 
sede I.amouroux's original term. It may be as well to define 
and limit the genus as applicable for the reception of Pabeozoic, 
Alesozoic, and Cainozoic species. He is not aware that any 
recent species of Polyzoa can be included in the group. 

Fam. hi. HoRNSRrDiC, Hincks.— This family contains only 
one genus, //ommi. There is no representative of the family, 
in Brit. Jurassic Rocks at least, and be u not aware of any 
recorded species of the geou’; in foreign Oolites. As the Rev. 
Thomas Hinck‘> says that “the genus Korn era is connected 
with TiTEKiLiPoaio^e, through /iiWmai,” to which it bears in 
many points a very close resemblance, in all probability early 
types of tbe genus, as defined by him, may yet be found in either 
the Jur^issic or Cretaceous rocks. The Sipkadktyumf of l.ons- 
dale, is given as one of the synonyms of Horuera. 

Kam. IV. LiCHENOPORio^e. — This is the last family gi'^ 
by llincks in which Jnra^sic Polyzoa can be placed. The genus 
Lkhfnopora of Dcfranc has als3 a number of synonyms, but as 
species of the genus are rare in the Oolites, we find only one 
recorded. Haime says the geims has not been represented until 
now, other than by Tertiary or Cretonenus fossils. In Lkhtm- 
pitra PhiJhppsu^ denved from the Greet Oolite of Hampton 
Cliif, the %Mri 4 tm is disciform, very siightly elevated, and 
adherent only by the middle of its inferior face. The upper 
surface reseinbl $ a fungus, with unequaby developed raysforiMd 
of a series of long zoc^, ordinarily doubled. The peristomes 
are polygonal, regular, and closely connected. 

1835. Nktrjpora^ Bronn. ; Chrysaora^ Lamx ; FUicaHut 
D’Orb. — Species belonging to this gcnu«* arc present in our 
British Oolites, in the Bradford Clay, and Cornbrash, but he has 
not been able to secure specimens to o,3emte upon so os to study 
the iptemal characters, Dumortier describes several species 
from tbe Mkldle Lias, Haime describes three from the Great 
Oolite of Ranville and Hampton Cliffs, and Prof. Brann says 
that it extends from the tiower Lias onward Into the White Jura 
and also into the Great Oolite of Ranville. It is also found 
about Mete. Through the kindness of Prof, Roemer of Breslau 
Mr. Vine had suppluri to him the aperies of Ctripora^ Goldfusa, 
which ate referaole to this genus, but the types differ in many 
particulars from our own species, 

1834. Heferopera, Blainville.— We have now left one group 

of Oolitic Fosrits which within the last few yeais have been 
more closely studied than any of the others, because of their 
supposed relationship with the Palaeozoic Mcmtkuiipora, In his 
“ Pertifactions of Germany,” Goldfu^s placed in the genus Ctri^ 
pora three species, whirii he dc cribes and figunes as containing 
large and stwl openings on the surface of the branches. These 
were C<rhp9ra C. cryptef^a^ and C. duk^omx^ 

all of which were from the Mastricht be^ of Astrupp or Nantes. 
In 1834 BlainviUtt separated these from the Orhpora of 
Ooldfivs. and estabibbed another one for their reeepiion which 
be callca HiM^pgra^ asrigning as ea.«eiiHal structures tbe two 
sorts of openings^ hut giving very few details respecting the 
genu^. Alter Ais Milne Edwards added to them MiUipmt 
dumkasa andoAf 4 '^, Lamouronx. In taU “ Miocene Fassila of 
North Ameritof^Mn Lonsdale oomplained of the inadequate 
description of SlaiOViUe us not bavi ig in it sufficient details "to 
enriiie ao dpinkm to he formed of Its complete characters, or of 
the natture of the mlitor openlm," This error was to some 
extent by l^oiifd^ wf owe to him the mjdt of 

bring 41 ^ ftmt who dearly indicated upon rtnncieiiKt 

gmoads ikuteri position of fhe gehus. 
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the CemmkUi cn Elidrkat Skmt&trdi.^VLt, Tav^ far the laiscat put of the atmoaphure them. CeBWfWBn^ tlw 


'had been engaged dvribg the past year in deiecmiiTirig the em^ 


of the annexing of wires on the tempemture co*efficient of their 
restatnnee. The experiments were not yet concluded, but so far 
thty had shown that the effect of annealing was enormous, in 
some oases alterity the temperature co-effiefent by a^ much as 
50 per cent. Ihe Committee hoped that l^ord Rayleigh would 
ai r ang e a system for testing renshmees at the Cavendish Labo- 
ratory. Inecmneetion with this report Lord Kayleigh made some 
remarks On making Standard Resistance Coiis ^ual to Multiples ■ 
of an Ofisined Unit Coil, The usual method is to make a copy 
of dm unu coil ; by combining these, a coil of two units can be 
mu&e^ of four, five, and so on. By tliis means the errors 
would acounmlate. The iitethod he proposed was simpler tb^ 
this. Tlnee coiis of three units resistance, plac^ in 

nmldple arc, aurt equivalent to one unit, whilst in scries the 
resiatanoe amoimts to nine units. This, with the addition of the 
original unit, makes a resistance of ten units. The obsemtions 
lyh^yiiVi be made quickly after one another, and he explained an 
amm^ement of mercury cups by winch this was edited with 
npidi^. 

Report of the Committee on Meteoric Dusty by Prof. Schuster. — 
The report referred to the work of M. Tissandier, who has 
found magnetic particles of iron in the dust gradually settling 
down In diy wc-atlier, or precipitated by rain or snow. These 
particles are of various shapes, but the most remarkable form is : 
a spherical one, which conveys the obvious information that the j 

E amdea at one time must have been in a state of fusion. These 
ave been found in the snows on the slopes of Mont Blanc, at a 
bei^t of nearly 9000 feet, in the sediment of rain collected at 
the observatory of Sainte Marie da Mont, and in the dust col- 
lected at different elevated positions. For an explanation of 
these magnetic spherules we ore reduced to three alternatives. 
The particles may be of volcanic origin, they may have been 
fused in our terrestrial fires, or tliev may be meteoric. All the 
vokanic dust which the author has had at his disposal was care- 
fully examined under the microscope, but its appearance was 
fou^ to be altogethcer different from the supposed meteoric dost 
Such also seems to be the conclusion arriv^ at by Tissandicr. 
Ko iron spherules to the author’s knowledge have b^n found in 
volnudc oust. The smoke issuing from the chimn^ of ottr 
mamifiictttring towns contains iron particles f^imllar in appear- 
ance to tho»e to which Tissandier ascribes a meteoric origin. 
That some of these particles are found very far from any terres- 
trial sources which can produce them, would not perhaps tell 
eonclusively against their terreatrial origin, but chemical analysis 
seems to settle the point. The iron particles issuing from our 
diimneys contain neither nickel nor cobalt, while thei>c metals 
were found by TUsandier to exist in the microscopic magnetic 
particles found in nim*Water collected at the observatory of 
Sainte Marie du Mont. We ore, therefore, driven to ascribe 
\ cosmic origin of these |wticlcs. During the last year the 
aitthor has examined microscopically small iron particles 
from the sand near the great pyramids, from the desert of 
Rmpootana, and from tlm Nile mud near the village of 
Sohag[. The sand from the pyramids contains an appreciable 
quantity of magnetic particles. Tbe great part of tliese particles 
are angular, and doubtless are due to the dihris of magnetic 
rockfi ; but here and there spheres are found exactly like tho^e 
described by Tiaciandier, and about the same diameter, that is 
ora to O'l mm. The Rajpootana sands are not yet completely 
investigated, but as yet there has been no appearance of metallic 
irom 'Hie author then passes on to consider the dBrU left 
behind in our aUnosfihere by the pafsage throu^ it of shooting* 
stars. TUsandier has examined the dust found on meteors, aSi 
has found that it resembles in appoaranee the magnetic partides 
fimmd in other places. The question arises, how is it that the 
rad hot sparks from the meteors do not gai oxidised, and the 
author pointed out that at high elevations the proptoiion of 
tn the atmosphere is very imafl, at a height of ico kilo- 
Mtrei bdng about 4 .per cent of the udiole, supposing the tent- j 
permtnre the same throughout the atmosphere, He also drew 
aftewBon to the fact that a Hne in the spectruin of the aurora baa 
not faaen moognised as belonging to any known substance, and 
fcom his expeiiaoce in dbamv&fi the spectra of oxygen and 
nitrogen under very vadous conditiotur, he feh convinced that tt 
was not dite to onygen or iiltrogeh» hat t6 some uulmown gas it ' 
vfty ssnall den^ty. He pointed out that at a greet hekht lha ^ 
density of this wodld Voy dighBy be dkcdidsM, awl ] 
although of extremdy small density, would ncverdieless form by 1 


meteoric sparks would only meet a very snxaB proportion of 
oxygen. He mentioned that the spherules he «ai% pro- 
duced artificially by movkie a file over 1 capp^ wire conveylw 
a current of electricity. Collecting the sparks vdikh fiy off, 
these were found to contain a large proportioii of tpMAles 
similar to those referred to meteoric oH^n, together with asigkilar 
specimens sutb as had been found in tome ofuie sands. 

In the Report of the Committee on WM Pressure it was stfited 
that the maximum pressure on small plane suriacei had been 
ascertained to exceed 80 lbs. and even 90 lbs. per square foot. 
The pressure over any large area wa.s still a matter of oon8lder<t 
able uncertainty, but it was possible that the maximum pressttre 
of 56 lbs. allowed by the Board of Trade might take eEect over 
the whole of very exposed structures. The cases of wind and 
water prcKsnre were somewhat nnolt^ous, at any rate with rqgard 
to the pro|jer method of determining the relative esposura in 
various positions. In the latter case this might be done by a 


comparimn of the readings of anenometers differently located.-* 
rtor. W. C. Unwin remarked that some form of pressure guage 
of considerable delicacy was needed which could be applied to 
all parts of a roof. Mr. Barlow said that the Board or TVade 
rule was capable of being amended, and this no donbt would be 
done as soon os further knowledge was forthcoming ; in the pro* 
posed Forth Bridge 3000 tons of steel would be employed for 
resisting wind pressure. 

In (he Report of the Committee on Screw Gueiges it was stated 
that there is at present no universally recognised foim of screw- 
thread and no Reified numlier of threMs to the inch. For 
telegraphic and electrical apparatus some coherent and nnifonn 
system is much wanted. The report gave an account of the 
efforts made in Switzerland towards this end, and explained the 
screw guage finally adopted by that country, Mu^ credit U 
due to Sir Joseph Whitworth for his imjxxrUmt work in connec- 
tion with the improvement of the system in England. The 
Committee asked to be re-appointed. 

SECTION A— MaTHEMATicAt and Physical 

On a Simtlariiy hettveen Afaanetical and Meteorological Weather ^ 
by Balfour Stew art, M.A., L.L.I)., F.K.S., Professor of Physics 
at the Owens College, Manchester. — It has been hitherto sup- 
posed that there is no traceable likeness between the magnetic 
and meteorological changes of the globe. The former have 
been imagined to be of a cosmicsl nature affecting all puts qf 
the earth at the same moment of time, while the latter ore ww 
known to be of a local and progresiive nature. As a matter of 
fact, all attempts to trace a likeness between simulianeoiia 
magnetical and meteorological phenomena have been without 
success;. 

'ihere is however one class of magnetical phenomena that 
are of a {x'ogressive nature. 1 allude to the diunial variatioiis of 
the magnetic elements caused by the sun. Of these the sokr- 
diumal variation of the magnetic declination— that is to say the 
variation of the position of a freely suspended magnet io needle 
is that which has been most olnerved and best understood. 

It has been noticed that the diurnal progress of this vati^tfou 
is not unlike that of atmospheric temperature ; the hourly turning 
points in both being pretty nearly the »ame. Both phetkomcita 
too are regulated the local time at the place of observatiOD, 
and hence are of a progressive nature, travelling with the stta ip 
bis apparent course from east to west. Both phenomena too 
are subject to a well-marked annual fiuotuation, the dhixhal 
temperature range, for instancy or the difierenoe bentveea the 
mdlcarions of the maximutn and the tnimmum thermometen 
^ter in summer than in winter ; and in like wanner the 
dinnial decMnation rai^e or the difforenoe between the tart and 
the west positions of a snspended wumet nroater in 
snininer than in winter. Fiaa^ both phenoaMUMt appear ^9 Jin 
subject to the influchee of sowrtldtig which asm nwlM 
Sometimes we have very hot days and 0^ 
in which the diurnal temperatme range is very grea^ idoeafifod 
by cloM rainy wcatbtr in which Urn distil teurtlfidMliuif 
osdn^on is very small. In like wanner we ha^ Sjonieiiiiida ^ 

Q^^ilon df the miotic um^^so ^ it ton % 

thntofiuence of magnetic weather. The toertm whhi^ 
^tnpttt ia to Mlawltwrla Qmp 
.tons two weafihers ? to imfirrmitinriir rarori ^ wi 5 HK ' ^ 

and between deeUwdkhi-iange weato^WdtoSTJ#^: ; 
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Kom I think preUmlunry evidence to aSiow that both kinds 

of wenlW >e« due very if not ehegether, to changes in 

tl^ smir a lax^ deeUnation^range, and a temperatnre- 
denoting an increase of sohr power. There U also 
evioatce that temperaturc^ram weather once produced travels 
ffom weet to ea«t» taking probanly on an average eight or nine 
da^ to craia the Atlantic* 

Ihere is also» 1 think, prelimmary evidence that declination* 
lange wcadier travels Jikewbe from west to easr, but quicker 
than temperature range weather, taking about two days to cross 
Oie Atlantic. 

IRTow if this lie true it might be expected that the declination* 
range anather of to-day should be found siniilar to the 
t<miperatttre*range weather six or seven days afterwards, bo that 
by a study of the decUuatlon-range weather of to*day, we should 
be able with a certain measure of success to predict the 
lemperature-range weather six or seven days afterwards. 

1 have here given the trmn of thought which led to this 
investigation, but, I ought to say that the results obtained do imt 
depend upon the exact truth of every step of this train of 
reasonin|f« 

This IS in reality a matter of fact investigation undertaken 
wil£h the view of ascertaining whether or not there is auy re- 
cognisable connexion between these two weathers in Great 
Britain. The result obtained 1 may add was reported to the 
Solar Physics Committee, and by them communicated to the 
R<^al Society, 

In order to avoid as much as {Possible the influence of localiiy, 
1 obtaineit through the kindness of the Meteorological Council 
the diurnal temperature ranges at Stonyhurst. Kew, and Falmouth 
for the years iHyi and iSyz. I obtained likewise through the 
kiudnc%s of the Kew Committee, the diurnal ranges of magnetic 
declination at the Kew' Observatory for the same two years, 
excluding disturbed observations. The temperature ranges dis- 
cussed are therefore Che means of those at the three ub>ervatories 
above mentioned, and still further to tone down or equalise 
individual fluctuations, the daily numbers exhibited are each the 
Hum of four daily ranges the two before and the two after, 
Kinallv tlie object being to rerireseut fluctuations of range rather 
than their absmute valuer', a daily senes re[vesenting the mean 
of twenty -five dally numbers has been obtained. Each daily 
number u thus compared with the mean of twenty -five daily 
numbers bothoolumus l)eing$^ymmetrically plactd wdth regard to 
time and the difTercnces whether poifitiveor negative between tins 
tw'o columns Is taken to represent temperature* range fluciuations. 

A prcdscly similar course haa been taken with re»]»ect to the 
Kew de^uation ranges. 

By this means two years of daily uuoibers, soujetimes positive 
and sometimes native, repreoentlng temperature range weather, 
and two years of daily numbers sometimes positive and some- 
times nantive tepresentiug declination range weather, have 
l>een obtsdned. The next object is to compare the two scries 
with one another. 


Kow when two series of waves representing elevations and 
depressions come together it is well known that we shall have 
the greatest result when the crests of the one series coincide with 
the crests of the other, and the smallest rci^ult, perhaps even 
Mone at all, when the crests of the one series coincide with the 
hi^ws of the other. Thts indeed is the woU known explanation 
0# mnsW beats. 


H be any aaedted likeness betweenihetwo weathec 
end if U W true t^oeoUiiaiian^aiige weather precedes tetneera 
^tbee by^sk or swm daysr^e aigebtsde sum of the tw< 
^ Of flnetaaUusw repseseetfam these weathers win be greates 
the d^tMionia faislM^orwafd in point of tUne so tha 
Ihe dedieit^ oi u>^ iMi be summed up wirf 

Ilk teniieielnee^^^^ ^even days after. 
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of August axtd add to it amocrtlfsdediDatien-weGiCher, exSeading 
say from July aist to August 2 1st, let the stitn he 2fi2. Here 
the declhudion month has been pushed forward 1 1 days. Next 
push it forward 12 days and let the sum be 273, th^ 13 days 
and let the sum be 270, next 14 days and let the sum be 270. 
It thus appears that the greatest sum is got by pushing the dedi* 
nation forward 13 days, and we may tbwefore presume that at 
this season of the year 13 days denotes the precedence of the 
declination weather. 

On this principle the followhig table has been constructed. 

Table showing fay how many days the declination -range fluc- 
tuatiem precedes the corresponding temperaturcHraige fluctuation. 


Cdxrespondiita to middle 
of moneb. 

Precedence of Decimation. 
Fkvryeor. Socand roar 

M«wl 

January ... 

... — 

... 5 

fl 

February 

... 6 

4 

5 

March 

6 

5 ... 

5 '5 

April 

5 

5 

5 

May 

9 

9 

9 

June 

9 

9 

9 

July 

12 

11 

irs 

AugUKt 

13 

... 13 

13 

September 

9 

to 

9 'S 

October 

7 

5 

6 

November 

10 

7 

8-5 

December 

12 


12 


It thus appears from each yeim that the [precedence of declina- 
tion is smallest about the equinoxen, and greatest about the 
soUtices, and it seems probable that were a considerable number 
of years so treate^ more exact values would be obtained. 
Having thus deternuued the amount of precedence of the dedina* 
lion from month to month, the next pr>uit is to ascertain to what 
extent the two fluctuations when brought together in a manner 
regulated b>' tfai^i precedence show any distinct rcKcmblanoe to 
ca^ other. Ubis has hten done in a graphical represent atlon 
which accomi)auies the report above-mentioned and I think 1 
may say that there is a considerable likeness between the two 
curves, the one exhibiting temperatufe*range weather and the 
other declination-range weather so pushed forward. 

It would thus teem as if a comparison df magnetical and 
meteorological weather might be made a promising subject of 
inquiry b<^es being one which may [lerhaps lead to results of 
practical importance. 

On a Conn/ttum behoem the Heights of Hivers ami the 

number ^ Sumfots on the Sun^ by Prof. Balfour Stewart, 
M.A., IX.D., F^.R.S. — While a connection between the state 
of the sun’s surface as regards spots, and the magnetic state 
of the earth, may be con»dered as well establish^, the fact 
of a connection ()etweeu sunspou and terrestnal meteorology 
ts }>ti^ sub judice, and nvithout attempting to assert the truth of 
such a connection, the following may perhaps be regarded as a 
alight contribution tending to throw light upon the subject. 
The heights of the rivers Elbe and Seine have already been 
examined by Fritz, who reported in favour of such a connectiou 
as would make a mat height correspond to a targe number of 
sunspots, and all wt 1 have done has been to treat the evidence 
in a somewhat different manner. I divide each sun period with- 
out regard to its exact lengdi into twelve ponioas, and put 
together the recorded river heights, corresponding in time to 
stmikr portidna.of consecutive sun-periodk 1 tod by this 
meatis residiial diAtrenees from the average, rcpresentiii^ the 
same law whethet we take the whole, or either half of oU'thc 
reaovded obaervatioius and whether we take the Elbe or the 
Seine. This Law is that there is a maximum of river hdgtit 
aboot the time of tnaximam suDi^pots, and another sabsidliry 
maximnm about the time of miaimuiD saospota. It is of interest 
to know whether the aaaoe behaviour is followed by the River 
KUe. Throt^ the Idadoess of General Stone Pacha, and 
through the Sdence end Art BepactwenW South Kenalngtoii, 
inf ortnation has bean obtaiaed about thU rWer. This intoxha- 
matioA shows ns that the NUe agrees with the Earopcan riven 
in cxhifaktohiAaknHtto about the times of maximum sunspots 
aiMl a sttbstmekf laaidhMm shorn the tutoof mud 
oatylha subsIdMirttli^^ is gnator than for the £uro|maa 
riven sliitmdyktoM Xt eilscMtopears that the date of maxhamtt 
faelghtW^ w tLiee yean for which the yehr]^ 

hem it l^ the pKeflsniy«ara, p<^^ 

I w tkus'induOeil to 

silk http yaar be somewhat lato iu a iraiiitiit : 
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€imi(ut Maktrt of DilicaU AtHon^ b^r Prof, H. S, Hole Sbaw, 
author h^ been engaged in deugning a speed indicator 
in which It is essential to have the uniform motion of a revolving 
disk. This dUk is subject to varying resistance, so that for 
drinng it, clockwork, even though powerful and expensive, 
could scarcely be depended upon. It therefore seemed best to 
employ an electro-magnet acting on a ratchet wheel and con- 
trailed by a clock* This olock for the purpose might then be a 
common one, with lever escapement, U enquiry there ap- 
peared to be no contact maker at once, absolutely reliable, 
suitable for oontinuous use, and at the same time sufficiently 
delicate in its action. 

la an instrument of this kind for completing circuit it is 
necesssu'y to ensure such a dose approach of the surfaces forming 
the opposite poles as practically amounts to absolute contact. 
With small differences of potential and without previous contact, 
the exact distances across which the current will flow appears to 
be at present unkno jvn. According to Prof. Guthrie the terminals 
of or 6o grove cells may be brought to withm i-tocx)th of an 
inch without any indication of the passage of a current. Prof. 
Tyndall says that a battery of more than loco cells is required 
to cause a spark at i-ioocth of an inch, and Prof. Sylvanus 


Tbompaon mentions t-io,oooth of an inch as the distance. To 
ascertain the quantity exactly, appear* Impossible withdaithe ftsa 
of an instrument of rach teflnett^t ka Whitworth’s millionth 
measuring machine, a modification of which might be very 
appropriately employed for the purpose. The distance no doubt 
is extremely small, and the consequent d^cuity in the way of 
ensuring electrical contact when the opposite pow are the Mr- 
faces of two solids, seems to merit a brief consideration. 

The ways in which two such surfaces are brought together may 
for convenience be divided into (i) a relative motion of the two 
terminal surfaces, normal to both } (s) a motion tai^ntial to 
both; (3) a motion compounded of these two. The first mode 
is very common wkb rapid contact makers, such for instance oi 
those with electric bells and telegraphic transmitters, but these 
require an appreciable amount of force to work them. That 
contact makers of this kind ate not suitable with delicate clocks 
is the testimony of every dockinaker to whom the author has 
spoken One qf these instruments of very delicate oonStTvetion 
required the weight of nearly one gram to ensure electrical 
contact, and then could not be entirely relied upon. There is 
no doubt that when two surfaces of solids touch only li^tly the 
area of contact is exceedingly small. This area may made 


+ 




Electrical CoatSet Maker (full «m). 


to increase by increasing the pressure with which they are brought 
into contact. The conditions of the problem under considerattoit 
do not admit of this being done to any appreciable extent. 
Thuj', even when chemical compounds are prevented from 
/ormi^tg on the surfaces, dust and particles floating in the air 
are liable to become deposited between them, and r^er contact 
uncertain. 

For theae reasons contact of the second kind which Is known 
as rubbing or sliding contact has been la^ly adopted. This 
action may be made perfectly reliable, and is suitable where the 
motton is not rapid as for instance with switches and com- 
matatoiu. But considerable energy mar he absorbed in oyer* 
cototoft ^cdon. Those clockmakcrs who employ it, appear to 
do 90 only for lam docks. The third method has, as far as the 
b aware, been adopted In only onf wav, though in that 
wiy yritli emident success. A contact maker or this khtd is need 
by Mf. Hargreaves of Leed.^, who has had it at work for fiAoSn 
yiaia. A metal reiser wl& rounded edge runs upon and between 
two metal rails of circular section, thus making contact between 
them. CoHitaet passes over a Mp or 

joint to tfootlKW pair of When the roller is moving auM 
the mUs, there is a ^ht rubbing action* by reason of itf res^ 
betw)^ them. Thu in almowt certain to produce Heetrliw 


contact, which is even f jund to ocmir without failure when the 
whole is covered with dust. The metal employed Is geld, which 
with a weak current, is found to la»t much better than even 
platinum. With a strong current the metal oxidbse, and more* 
over, tfaou^ working admirably with a heavy peodulum, 
rcsisUttoc u to^ mat for a delicate escapement to overoome. 

pie use of a liquid terminal with whicli the the other terminal 
(being solid) is bro^ht into contact obviates moot of the fore^^ 
,^ing difficulties. C 5 f all liquids mercury is the only one whieh 
can be praqticallv employed. There are two objemkms to |ft| 
which have hitherto prevented Us being used Ibr more thu 
temporary and experimental purposes 1 — 

1. The fact that it readily comics with 


passage of an electric spark, 
*nie difficulty or tt 


ily combines with oi^ii on Uw 
rendering a contact maker of this khhA 


portable. 

The author has eudeavouved to overcome the first of these 
causing contact to be made lb a gas wfil^ baa nd edtM bfi " 
nwouiy. Tbe way in n^ikhshl! is is as Mlpws i 
llw tybe do^ed at its x^mer end (fuch aasm 
Is filled with mermny, bveirf^d toe Vefml « W 

is then partly ^Ueed tiy bydtogM ffw. 

Wnt lever working im a | ‘ - ^ ^ ^ 
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/Ktire, wIM tbroa^ the atercvry into the gtieoue tfMice- 

It them m«hc 4 oontect between the mercary below, and a trailer 
in an insulated capsule within the tube« ''J he lever is 
Worhed from the outside by mere contact with the escapement 
wheel of an ordinary clock, uhich owinfc to its extreme setii^itive* 
ness is quite sniBcient to do this, 'l^e positive and negative 
poles of the terminals are connected respectively with the 
menmt(y in the cat^sule and that in the vessel. It i^ evident that 
elcboogh the lever is always in electrical contact with the mercury 
in the veoseh the circuit is only completed when it is brought into 
coiUact with that in the capsule. 

VarutUH experiments have l>een made with this in<^trumeat, and 
the result has been completely satisfactory. With a battery of 
nfteen Grove cells the surface of the mercury was brighter at the 
end of half an hour than at the beginning of the experiment, 
although a much more brilliant ^park was visible than when 
contact was made in air. After three weeks of intermittent 
working for reriods of fometimes as much as twelve hours but 
with weaker batteries, the mercury remained quire clean. 

1'lie present form of the mstrumeut shown in the annexed 
hgttte. The general act)<in is ‘similar to the one already descrilied 
A, being the gaseous space, i», the capsule of meicury, E, the 
escapement wheel. The chief improvements to be noted ore : — 

1. Con* act is made aud broken at v instead of at t>, thus prc« 
venting Fcn^-ible loss by volatilization from the small quantity of 
mercury in the capsule. The wire l> F is iosulatei from the 
bent lever by the glass junction at H. 

2. roTtability is Secured by having a plug, K, shown in dotted 
lines, which can be screwed down and a gland i., by means of 
which the wire can be packed by an India ru hirer washer, M. 
The lever and balance weights, \v w, are made to go within the 
lid which can be taken off the bottom and screwed on to the top 
(as shown l)y the doited line-*). This keeps in any l^ose mercury 
above the plug. 

3. The lever is so arranged that contact is only of momentary 
duration, a point of no little importance in connection with the 
constancy of the battery. 


SECTION C— Geology 

of tk4 Oiantul 7W«Mr/, h, 

Dawkins F.R.sT— *Hc laid iqwcial stress on the fact that the 
line of faults both on the English and French coast are small, 
neither of them have throws of more than 38 feet, and even this 
magnitude is rare, he therefore considers the chances of the 
oldi^ porous rocks being thrown by them is well nigh impossible, 
lie consideri, however, that in some cases this fault acts as ducu 
cmveying water downwards, and he nscribcK to one of the^c 
faults the well-known sprlnjpi on Abbot's Cliff, known as the 
^‘Lvdden Spout.’^ I. The lower beds of the chalk marl and 
the lowur part of the grey chalk, are the only strata in the chalk 
sufficiently impervious to allow of the construction of a tunnel in 
the dry. -a. That the outcrop of the chalk marl between Folkesitoiie 
and the Shakespeare Cliff, Is the best position for a tunnel, which 
could strike the lower part of the chalk marl, and remain in it 
throughout, so as to join the workings of the French Channel 
^mpany, which are Dciug carried on in the same horixoiL 3. 
*n^ the faults in the lower part of the chalk would not now allow 
or free percedation of water, and ore not likely to become a serious 
obstacle to the work. 4. That the sttala above the chalk marl 
art $0 porous and traversed by open ftssures that they allow of 
free acce^8 to >vater ^th sub-atrlal and marine., He c “ siders 
tliaton thfl French tide the rocks are far more sbaticred and 
faulted, and more open to be traversed by water, which i* now, 
howeverjJjelng succ^^fbUy coDteuded with by the French Com- 
bkity. The author refers to analyses made of aamples of ore- 
husms rocks, InaohibW mamnal m gault was 45 per cent,; 

marl (No. i), 73 per oeatt ; atfl only 6 per cent, in the 
more soluble part of the grey dhalk 5 over the yellow chalk 18 
cent ; whfle above this it is only i par cent In ihe lower 
fe chalk uhhout flinu. He dtMdbed tirt work done by 
Hawkshaw in having aqu»db|i Ulioii ihe ingUsh 
to amrtain the chamcter of the bottom. 




Uting in the porous white chalk under the .^ea, and he con- 
siders that the artificial abstriction of water by pumping, in 
making the proposed tutmel in St. Margaret's Bay, will mlow 
the percntation of sea- water to the extent of a million gallons 
of water in r ach mile driven daily, and therefore offers great diffi- 
culties in the way of the construction of a sub-marnie tunnel 
which nre not pre-ented by the lower beds of the chrlk marl. 

Evid/nct of iVove Action at a Depth of 41a Fatkomt in tht 
English ChanttA^ by A. R. Hunt, B.A., describes 16 localities 
in which pebble have been dredged off the Start Point in 34 
fathoms of water, and the discovery of a »oda water bottle 
covered with Seri ulse, and containing 36 hpecles of .‘>helU w hich 
have been washed in, at a depth of 40 fathoms, by a Brixbam 
trawling fishing boat. 

List of ffVrJj on the Geology and Palaontolo^ of Oxfordshire, 
Btrkshire, and Buckinghamshire^ by W. Whitaker, B.A, — This is 
a continuation uf the County or District Lists, of which a cata- 
logue was given at the bead of the Welsh Idst in the Report for 
1880 ; the present list contains nearly 300 references. 

On the Eguivalints in England of the So hies de Bracheux/* 
and of ihe Souiherft Limits of the Thanet Sands, liy J. Brest wich, 
M.A., F.R.S.— -The authiir dwells un the importance of esta- 
blishing in adjacent separate Ijastns, a certain number d well- 
defined horirons. The Ugnitic and freshwater bed*; of the Paris 
Bahlo, and of the Wooladch and Kt-ading series, form one such, 
but he considers the correlation of the beds beneath to be not 
yet satisfactorily e-tablUhed. The author correlates the Man- 
clieux sands with the lower ends of the Woolwich series, and be 
is confirmed in this view by M. Desharges, and he further 
is of opinion that the Thames sands are ab ent in the Paris 
Basin. 


t n the Format ton of flints, by Prof. W. J. Sollas, M.A. — 
Flints arc Mlicenus p.«ieudotnorphs after chalk, lliree different 
stages in tbeir formation are to be distinguUhed : (i) the rilid- 
ficatioii of the forandtiifera, c 'ccoliihs ami calcareous granules 
of the chalk gives rise to siliceous cheUk; (2) a depovition of filicn 
follows aud trofjuces white or grey flint ; (3) as the deposition 
of vilica continues it fills up and obliterates the pores of the 
opaque grey (lint, t endering it black and translucent, thus the 
common hlaik pint re ulu. Flint nodules are sometimes found 
in which all three stages are still represented, but more frequently 
only the last two : thus grey s}>otH aud blotches are seldom 
absent from black ftiut, whilst in many ca>cs the two kinds 
regulojly alternate and thus produce the phenomenon of banded 
flint, which has up to this lime remained without any satisfactory 
explanation. 

On some Fossils from ike Inferior Oolite, by the Rev. G. F. 
Whidboine, M.A, oud Prof. W, J. Sollas, M.A. — Describes 
bivalve hhtHs of moHusca chiefly in the Jermyn Street Museum, 
aud ‘8 new species of sjiongei^, of which 4 beloug to 4 new 
genera. 

Mention of an Example of an Early Stage of Metamorphic 
Changes %n an Old Red Sandstone Conglomerate near AherfoD, 
by Prof. James Hiomson, LL. 1 '., F.K.S., describes fractured 
quartsile pebbles which he regaids as originally a plastic body, 
which first bent, and then broke, and lliat the present brittle 
appearance has Iseen induced at a late era, and he refers their 
origin to metamorphic action. 

Oh Features tn the Glacial IVorHngs noticed on Sandstone 
Conglomerate at SkelmorUt and Al^rfoil, by Prof. James TJiotnson, 
LL.O., F,R.S., describes a railway cutting half a mile from 
Aberfoil. At 1 50 to 2CO feet above the sea occurs striated 
sandstone, on Which were glaciated |>ebbles, behind which 
occurred tails of fine material, 5 or 6 feet in length, in the direc- 
tion in which the ice travelM. Examptles have been found by 
ihe author showing distinct traces of the ice moving up hill. 

Problems in ihe Geoh^ of the Channd Islands^ by toe Rev, E. 
Hill. M.A., state'i the work done by the late Prof. Ansted leaves 
much to Complete, and is of opinion that there is here a fine 
field for detailed inveatigation. 

Pfotes on the Getd^ and Mining of the United States 0/ 
Cotumhia, S.4^ by K 3. White.— This paper gives an ex- 
haustive report of toe range of metals in time and spaoe In Uds 
regfpfi) and the appUoatiou of facts observed, to othw distdotob 
a CMssifleation of the British 

by jrB. Qmiter.^Bi»iheuodfifieation la the daaslficatkm of w 
has beoon^deflrtMei the traiufer of the tlMpdr 

group of mphtA jTorbw to the OUgpowfe 
fha bf favml fibstltict fioras seems aha to'inOem^ 

ddttuili tbbiHi^ periods founded oHgbiily 
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'^aeliAPCes ii| noUtuca into hamoiiij the more stnkinff 
changes ixtdiooted by the pUnU. A |profii{ilnff k ottgge&ted which 
separates the London Clay fram the Lower Eoocae» andbracketM 
it with the lower Bogithot Beds as a Middle Eocene, The 
Middle Bogshot serues forms the Upper Eocene, while the Upper 
Bagshot may remain a member of the same formation, or find a 
plm in the Lowjur Oligoocne. Refers to the ohangea of climate 
in the Tertiary epochs 

Om Mr C/assiMaH0» tf th€ OUfsocim SircUa in the Hampshire 
J, W. Elwes, detcribes results of investigations in 
Hampshire oad the Isie of Wight. In the latter district he con- 
siders that Pro^ Edward ForbM was correct in stating that there 
is only one marine secies in the Headoa and Brockenhurst group, 
hot he considers, with Prof. Judd, that there are at least two 
marine semes, the Brockenhurst rone, lying at the baae^of the series, 
instred of above tlie Middle fleadon Venus bed. The author 
found the southerly dip at TotUnd Bay, as descrit>ed Prof. 
Judd, bnt found no evidence of the local flexure de^rihed by 
that author, by which tlie latter explains this section, in opposi- 
tion to the view of the late Edward Forbes. 

On the Outcrop of the Brockenhurst Beds near Lyndhurst^ by 
£, Tawney, M. A.— Fossils characteristic of the rich beds which 
he had been lately working in the railway cutting near Brocken- 
burst, were found by Mr. H. Keeping, at Cut Walk Hill, L)md- 
hurst, in 1858. The well at Emery Down, closely adjacent 
also, yielded the same fossils in 1863. The exca\utions which 
the author had lately carried out with the asdstance of the Hev. 
J. Cooipton, of M instead, on several sides of this hill, show the 
succession of the beds to be on the base of the hill. Upper 
Bagshot sands, next in ascending order, freshwater Lower . 
Heaton, Marine Brockenhurst bed, Valuta j^eminata zone, fol- 
lowed by beds not explored, conclurJing with the freshwater 
Osborne marls on the top of the hill. The succession is therefore 
that of Wbitecliff Bay. Tlie thick n<’SK of beds between the 
freshwater Lower Heaton and the Osborne marls is about 100 
feet The dUcovery of freshwater Upper Heaton bed> at 
Roydon brick -yard was. announced. 

SECTION D— Biology 
Diriment of Zoology and Botany 

On a Hezo Principle affecting the Systeniaik DistnbuHon of the 
Family of the T&rpfdinida ; and on the Probable Occurrence of 
the 7\ Occidentahs {Storer) on the British Coast, by Prof. Idu 
Bois Reymond, F.R.S.— Tlie author referred to the rc'earcbes 
of Prof, Babuobin, of Moscow, on the development of the elec- 
trical organs of Torpedo, who has established that these organs 
are formed by the metamorphosis of striated muscle, and that os 
they grow they increase in size, not by the addition of new 
columns and septa, but by the growth of the columns and septa, 
so that the number is the fame in adult and young specimens. 
He then passed on to the consideration of the jwrt which this 
fact — known as ** dellc Chian's and Babuchin's l>aw — plays in 
the distribution of the Torpedinida*. He thought that the 
average number of columns ought henceforward to form a part 
of the diagnosis of the species of Torpedinidse— a matter which 
has hitherto been entirely overlooked by zoologists. He referred 
to the species of Torpedo of John Hunter, and showed how 
Htmteris conclusion that the columns iucrcase in number as >yell 
as size was erroneous and described fully the T, occidenUUis on 
the Briciah coasts. 

On CepfmUscus, a Neiv Form allied to Rkabdopleura (Allman), 
by Prof. McIntosh, F.R.S. — This new form was very fully 
described, and its relation to Rbalxlopleura of Allmim, which we 
know as a somewhat abnormal Polyaobn, was diseased. It 
difiem from Rkahdopleura in regard to the ceenmeium, in the 
ttincH greater size of the buc^ shield, in the remarkable 
brenebial or textocular plumes, in the stiucture of the pedide, 
.and the perfectly free condition of the polypldes. Ceptialiscus 
and JUtabdopteura agree in the absence of the ca^form mem- 
bnmes eonoecting bases of the tentaclUA, in toe positbn of 
ton i&outoi irhicn opens behind the buccal shield, in the general 
struetore. of tiie alimentary canal, and in toe position of the anus. 
He development of the young buds is similar. Both forms 
oonneot theonBamry Po^rtoa with Fharoms^ 

Okf m he^mmoml Spfiktm of Arrm^meea in FrMnAal 
itereesr/ by F. T. antodr ^ a combhmtlon 

t^aty^l ieoUeeflonpf fauna the globe wHh that 

«f tog local spades^ the kttor bdng <m ^ ground row* both 


scientific and vernacular lames beto givim <m tabhia eotrib^ 
sponding with a cheap popular fold«<tbook. 

/n/urtous Parasites of Bgypi, by Or, Cobboldt F.R.S.— 
Egypt is a grand field for the ndnlltttoologistt sinre not ody k 
that country tbe headtqnartera, so to say, of one of the most 
dangerous of human pmnmites, but it swarms with others pow^* 
ing scaredy less practical impartance, whilst it likewise eiQOW 
tbe distinction or having mme us aequstittod with 
rarities not known to occur in any other part of the worm* 

The most dangerous parasite is BUharsda tArwomArn. 
was so named by me in honour of Dr. Bilharz, who lirat dis- 
covered it at Cairo in 1851. A fow years later 1 det ec te d tbe 
same species of i>arasite in a monkey ; and sinee die year fSffi 
confirmatory discoveries and obeeirvattons, made both at heme 
and abroad, have very greatly extended, Ibougb they have by no 
means completed, our necessary knowledge of the natural history 
of the creature. In this connection U is fitting that we toould 
signalise the labours of Dr. Prospero Sonsino, whose residenee 
in Egypt has enabled him to contribute facts of great interest. 

It is to Sonwino that we owe our knowledge of the fact that 
cattle and sheep are also liable to be infested by Bilhartia, but 
the species is not the same as that which invades man and 
monkeys. 

Tbe Bilhartia is a genuine fluke parasite of the digenetic kind, 
and therefore requiring a change of boste. It diflers from the 
ordinary sheep-fluke and its allitt in being unisexual. In other 
words we have male and female Bilharzia, the male being the 
stouter of the two sexe^. His is an unusual circumstaace 
amongst paraMtes. Again, these differ in respect of 

halntat, for, im tead of occupying the liver-ducts and intestmal 
tract, as mo^t flukes do, they take up their abode within the 
blood-vessels of the victim. 

Although the parasites are individually small, the slender 
females bting less than an inch in length, the presence of aoy 
considerable number of them gives rise to a formidable malady, 
which, in some cases, pojves fatal. The dUorder thus occasioned 
has recoived various names, but it is sufficient to speak of it as 
the endemic heematuria of warm climates. Dismissing the purely 
professional aspect of the affection, and viewing the matter as a 
question of public health spcetally affecting European residents 
in Egypt, 1 may state that 1 have recently seen six officer, s of the 
Ea tern Telegraphic Company, who contracted the disoider in 
the neigh bourlio 'd of Suez, and also another geMtleman who 
obtained the parasite in Natal. In all of these instat^ces thu 
immediate cause of the parasitic invasion was due to their 
having carelessly drank unfiltered whter. !n all the Egypriait 
ca^CK this took place during hhooting expeditions along tbe banks 
of the Cairo-Suez Canal. 

Thus, all the evidence of a practical sort that we have obtained 
os to the cause of the endemic is in perfect harmony with that 
which has been derived from scientific inquiry. So for as our 
investigations have been pushed, it is clear that in respect 
Bi/harzia ketmatobia, the natural history phenomena do zhot 
difler in any very essential particular from those that -oeeuv to 
the case of ordinary flakes. We have a similar mode of ori||;i^ 
nation, tbe same rapid growth and development attended wtth 
metamorphosis, and likewise a change of hosts. 

Tmctically it it of little moment what watei* xnaiL or other 
aquatic organism holds the cercaria of Biihanda. Infection fol- 
lows as well from tbe ingestion of the firee-awimmiug cercaria M 
from the ingestion of the intermediate hosts. U cornea to toe 
same thing in the end. Canal water-drinking In Egypt k tito 
direct cause of the Bilharria infection, and o( the conecqitoAt 
endemic hmmaturU. This being so, simple filtration if to 
cases a suflicient protection. To Europren refeidetits, toetefon^ 
toe drying up or damming up of the fiish-water canals if not im 
unmixM evil, because it msures greater freedom from panteltb 
dangers; moreover, it induces elorts to remedy the evil, vJQf 
course these efforts will correspond iu magnitude with tin weeto- 
tUies of tbe case. 

Unfortunately, there are other parasites whoee enfimnee kMp 
tfie human body by meaUs of watet^drinking k pf 
occurrence, and they are ofteh found astoetatod 
and the same person. The otoer specially ototatoitoil pndpMe 
Worms are Anehylostoma ^ieidimUtM Fkhma 
Speaking of the collective rdfc of toe three pato^tolh Ifc Spi* 
riw) ostf* that *Mhey condor to toe prodttctkm of 
tallty ^ the narives,*^ and toe mbtofof they filW 
noteuAfokfitty appreefotod'/’' ■ v , , / . '■ /, V 
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thmi Eg]^ WM roeeik% «6tn hi the endimUc etttbmV which 
<ilu;rM of the libooiiBn dunog the focmetion of the St 

t^biird TuhedL Many di»pat^ end mimderatapdiiiM et hrst 
p^ailed re«pec|;i]i£ the r6k ol Uik Bntocoon* Hamng been 
oMU 'fiatmel tri^bosiA,’* this disorder got sedly mixed op 
with aJeetloRs hAving a totally different character and history. 
Shxdlarlyf the blood-lettiiig habits of Iiiikar 2 iu and Anthyhstoma 
l^vhig inrodnoed analogous symptoms, die two disorders were 
oaUed E^ptian chlorous, dntertropical anaemia, and so forth. 
Recently oar knoit ledge of the geo^phical distribution of the 
Anchylostouoia has been extended by the discovery of Prof. 
MeConneU, who finds that the parasite is more or less prevalent 
in India, Wherever it is to be found, its power for mischief is 
the same, and its mode of entrance inro the human frame can 
imly occur through the medium of uwter. 

As regards dangers arising from external attacks by water 
parasites, little need be said. Troops invading foreign lands are 
now Iretler furnished than formerly in the matter of clothing and 
other protective aids ; still there ore points worth mentioning, 
especially n't in the heat of a campaign the distress from thirst 
often c(7mpels the soldier to drink the filthiest of waters. One 
^uoution will suffice During the invasion' of Egypt by 
Napole:>n, the French soldiers were much distressed, and often 
laul themselves ffat on the ground to drink. Their mouths and 
nostrils were thus attacked by leeches. 7'he species responsible 
for these assaults is the Hamo/ds san^isarba of Savigny, These 
free parasites not only attacks the men, but also their horses, 
camels, and cattle. 

On thf Brown Cohralwn of iht SoHihampton IValtr, by Arthur 
Angdl, Ph. D. — ITie author bos found that this coloration is 
very irregular, and even occurs in isolated patches ; he showed 
that the coloration is due to a brown organism {Ptndininpi 
fuscum ) ; he ha^i been able to obtain from it brown and green 
solutions, which both give the spectroscopic appearances charac* 
teristic of chlorophyll, fie discussed its jirobable animal or 
vegetable nature, but favoured the latter view. 

Dtparintini of Anatomy and Physio/o^, 

Dr. Fraser proceeded to the description of hia results on the 
early development of certain rodents, illustrating his remark by 
drawing on the hoard. He showed that the guinea pig, instead 
of standing isolated among mammalia by its peculiar form of 
development, shared this isolation among rodents with the rat 
ofid the mouse. He traced the hbtory of the ovum from the 
sixth day after union of the sexes, up to the formation of the 
allantoic circulation. Dr.* Fraser, whose work is still incom* 
pkte, but who is at present busy with the earliest condition of 
the ovum, offered no explanation of this important result. He 
iAsisted, however, upon the hypoblastic layer l>cin^ external 
frcMsa the cloee of segn^tatiou, and that the inversion of the 
layer therefore existed in these three animals from the earliest 
sementatkm phenomena. 

Prof. Alien Thompson made some remarks upon the general 
excajlency and result of the work as changing uur ideas on the 
momma Wa development, and stated that as Kolliker bad just 
found the hypoblastic layer in the auinion of the rabbit, we 
must be prei^d for great changes in our received opinion on 
Utis subject. 

On the Homolo^es of the long Plexor MuxUs of the Fe^ of 
by<J. E. Dobson, M.Ar, M.B.. — Dr. Dobson dealt 
with tb* homologies of the fojlowiag muscles j — Flexor Digl- 
torum fibnlarii«B Flexor ballucis longus; a. Flexor Digitorum 
(kMalls:=: Flexor Digitorum longus.; 3. Tibitalis positlcus. He 
expl^ned by means of drawings how these moscln partially or 
toftiJJy supplanted one ahother in different animals. From the 
examination of a Urge number animals he found the ^or 
0t^aris existing in d and exhibitiug but few modifications, 

, wWa the otiwr two were sublactto much variation, or might be 
absent. He deduced from hitdissections that the variation of 
apto flexor Hbiaiif had not been properly understood* Its real 
h0me}o#m8 having been named miaBe jMikm neemorine 
or mtern^ wfalb k was snppOMMi the musde had 
un4eagioaye fatitm witkth^^ 
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strictly comparable to limbs, but rather to the prixnHive^paired 
outgrowths of the body*segii^U which have become lunm die* 
where by the devclofrant of basal articulations and a proper 
musottlatUre. 

Coneld^aBme arf^Vi^ fhm ICochU Disemmy of the Saeffhe 
of *J\*hercumU^ by F, J. Faraday, F.L.S. — Two great diseo- 
veries, Pjisteura discovery of the decreasing vintience of sperific 
di^se germs when kept in the presence of oxygen, and fCocb’s 
discoveiy of the bacillus of tuberculosis, have beeu made 
within the past two years. The author suggests a possibly use- 
ful relation between these diticoveries. Kefemng to the sugges- 
tion of Dr. William Roberts, F.K.S., of Manchester, in his 
address to the Medical Association in i877i that dit^case germs 
may be ** sports" from harmless saj>ruphytes which have 
acquired a parasitic habit, be asdes whether deprivation of 
oxygen, or cultivation in gaseous mixtures from which the 
normal supply of free oxygen present in good air is absent, may 
not have an influence in converting harmless germs present in 
the atmosphere into the bacilli of tuberculosiii. He refers to 
Carl Semper’s researches on the influence of the environment on 
animal m^ification, and to the fact that many larvw of insects 
live in rituations where the air is undoubtedly mixed with gases 
which the higher vertebrata could not breathe without injury, 
and suggests that the adaj^ability of oiganisms, and their im* 
pressiooabtli^ by surroundiag oonditions, may increase os the 
scale of life is descended. He also refers to a pa|>er by Mr. 
Frank Hilton, F.C.S., read before the Oiemical Society, on 
experimentB with bacteria in various gases. Mr. llalton gave 
the chemical results, but it would be interesting to know the 
influence of cultivation in such media on the <£anicter of the 
l)acteria themselves. Dr. Angus Smith has ai^ed that the 
putrefying process, when catri^ on in confined places, such as 
sewers, may devdop disease germs whkh are not developed 
w hen the same process goes on in unconfmed places ; typhoid 
fever seems to be developed by processes in sewers, which, 
carried on in the Clyde, for instance, do not originate any well- 
marked disease. Analogous conditions may be presented in the 
lungs of pei^ns engag^ in dusty trades, breathing vitiated 
atmosphere in ill-ventilated rooms, or engaged in sedentary 
occupations, and not taking healthy exercise ; and also in tlm 
lungs of persons who are h^editarily narrow-chested, weakly, 
and of feeble inspiratory habit. Innoxious germs present in the 
atmosphere may be inhaled and retained in the lungs of such 
persons, and there by successive culture and deficient aeration 
acquire n parasitic or deadly character. The author refrra to 
FasteuFs method of restoring the virulence of ** attenuated" 
germs by successive culture in the bodies of different animals, as 
possibly explaining the communication of tuberculosis to persons 
of sound constitution, the parasitic habit of the tubercle *^sport " 
being so strengthened and confirmed by successive culture under 
the assumed favourable oonditions as to enable it eventually to 
establish itself under certain conditions in a mUieu which would 
not be suitable for the origination of the culture. He refers to 
a new treathe by Dr. Ferdinand Kroesak, of Briinn, entitled 
** Die Heilung w Tuberculose," and shows that Dr. Kroczak's 
a^ments in support of the spMiol treatment recommended by 
him are in harmony with the hypothesis advanced. 

Ihe decrease of mortality from consumption in the army since 
the improyetnent of barrack ventilation, and the relief afforded 
to patients by sea- voyages, the air of pine- woods, carbolic acid 
inhalations, and otb« suggested remedies, is also referred to as 
giving support to the hypothesis. 

On the Kidn^s of Tekostei^ by W. Newton Parker. In fol- 
lowing the investigations of l^of. Balfour, who showed that in 
certain adult Teleostd, as well as in Lepldosteus and Aocipenser, 
the so-called ** head Iddney " contained no umiferous tubules, 
but waaoompoaed entirely of hi|hly vascular lymphatic tissue, 
the author nnds that In some Teleogtei the so-called bead- 
kidney ** has preebety the same structure as the rest of the kidney 
in ttoesonephroB. He nevectheleKS holds that Prof. Balfour^s 
view is convet, and explains the droumptanoe by supposing that 
the mesonsphxo* has grown forwards so as :to take the pl^ of 
the larval monephros. 

On the Poreeption ^C^oter in Mem and AmmalSf hj Dr« S. 
D. Meedonaldf Mnodonald read a papef^ m which 

he endaavoQfiea to ihe near rriatioiiship of perception of 
sound oolowfs to diffmnl notes, 

;4eserihnd his reaearoh, summiag.tip as 
foDbws^t^i. Thfi mnada of Mech consist of elouga tad tnbro 
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with two coatfi--^ sarcolemma and contractile layer — the inner 
surface of which is irte^ar, and ^ves rise to an apparently 
mnolor contents. X In living oondition it is UDstiiped. ^ 
Thei« are no nuclei. 4. Transverse striatinn may be product 
post-mortem, the result of three changes a. K^lar arrange- 
ment of the papilhe on the inner surface of the contractile layer. 

Foiding ot the smrfaoe of the sarcolemma. 7. Splitting into 
segments of the cotitraetilc substances which subsequently con- 
tract. 5. The contractile substance coagulates, forming myosin, 
which subsequently contracts. 6. The rapidity of contraction 
gives rise to varying appearances of fissures, strintions, &c. 

An Improved Method of Dh’tct Diiermming of tkt Contraction 
PVazfe in Cnrarised Muscle^ by E, A. Shaafer, F, K.S. — In this 
method, instead of using levers which write directly on a 
blackened surface, the levers are cau-ed to successively break 
galvanic circuits connected with a RuhmkorfTinduction apparatus, 
the ends of the secondary coil being so arranged that the spirks 
are tiansroitted through a sheet ot smoked paper, turned rapidly 
by means of a spring myograph. A time tracing is at the >fttne 
time recorded on the paper. 

On the Presence of a Tympanum in the Gtnus Raca^ by G. B. 
Howes, — The author regards a fene tra (long known to esi^t) in 
the roof of the auditory capsule of the genus and its adjacent 
parts, to be a modification of what is seen in other species, 
which is correlative of the compression from above downwards 
undergone by it, resulting in the formation of a tympanum 
physiologically foreshadowing the essential process involved in 
the elaboration of the auditory organ of the higher forms. 

frof. H, N. Martin, D.Sc., explained briefly his method of 
isolating the mamalian heart for experimental purposes. 

Dogs were u-ed ; these being etherised, were then kept alive 
by artificial respiration ; all systemic vessels, with, the exception 
of the thoracic aorta and the superior cava were then ligatured. 
The heart is now supplied by defibrinated dog’s or calf's blood 
by means of a Mamot’s flask, the whole animal being kept in a 
moist and wanned chamber. Dr. Martin by these mcaas has 
found that either the venous or aortic pressure may be varied m 
very great limits without the rate of the lieai being altered, but 
by increasing the venous pressure very slightly, the work done 
by the organ was vastly increased. These researches arc, how- 
ever, only preliminary, 

On some Toxic Conditions of the Blood i Rust rated by the Action 
of Hydrocyanic Acid, by T. S. Ralph. — Having found some 
apparently amyloid matter in the blood-corpa«cles of patients 
taking hydrocyanic acid, Mr. Ralph has examined the subject, 
and brought forward some observations which tended to show 
that thU may occur in recent paralysis, and the exhibition of 
various remedies. 


. Department of A nthrofology 

Evidence as to the Scette of Man^s Evolution and the Prospects 
of Proving the same by Palaontolo^ical Discovery, by W. S. 
Duncan, Mr. Duncan urged that a Committee should 

be appointed to investigate fossil forms proving the evolution of 
man. The author advanced a senes of arguments in favour of 
the region of the South of Europe and Asia as the probable 
scene of man’s evolution as a likely field of successful explora- 
tion. 

Ebb and Flow in Mental Endowment, by G. Harris, F.S.A. 
— The theory propounded by Mr. Clarke was that an ebb and 
flow in mental capacity and moral quatities may often be dis- 
covered in the successive generations of ]iarticular families. 
The writer referred to the supposed transmusion of endowments 
acquired by cultivation, ana started the inquiry whether the 
condition of the parent at the time of procreation of the child is 
that from which the transmission of such qualities is derived. 

On some Customs of the Aborigines of the River Darling^ New 
South Wales, by F* Bonney. — Mr. Bonney gave the result of his 
own observations, during many years’ residence, on the custom^ 
of the race, and especially on the rites and ceremonies relating 
to marria^ coming of age, burial, mourning, &c., and an 
account of the many superstitions relating to the healing art, 
detection of marderers, &c. The paper^was illu.strated by a 
large number of valuable photographs. 

The LLhi thrown by the EscploratioHs of Caves ondhe Conquest 
of Britain, by trof^ Boyd Dawkins, F.R.S.— The lecturer 
brought forward mudb important evidence drawn from the 
exploration of cum in Ayrdiire and other localities as to the 
places to which the firttons retreated as the advancing Angllm 
spread westward. 


SECTION G-^MlECHAKlfCAt SciftKC^. 

Mr. B. Bek« read a paper on The fbfth ol iThlch Wb 

recently gave an account; vdt. xxV. p. 446). Tirtf ' 

author gave an amusing illustration of the plxe of this new 
bridge. 'Hie stature of a new boiti infant being 19*34 inches, 
the average height of a guardsnutn j feet lO), the ratio of tbhSe 
two is as 1 : 3'65, and this is exactly the ratio of the spah of 
the Forth bridge to that of th't largest bridge at present in this 
country, vi/. ihe Britannia bridge. The account alk>ye alluded to 
dealt principally with the questions of sUe and strength ; the 
pajver in addition to these pnnts dealt with the history of nego- 
tiations and i'arliameiUnjy proceedings, and then with mode of 
construction, weight, of materials to be u ed, and probable cost/ 
No less than 42,000 tons of steel Mill be used in the super- 
stracture of the main spans and 3C00 tons of wrought iron In 
that of the viaduct approach. Ine total quantity of masonry 
in the piers and foundations would be aoout 150,000 euHc 
yard-;, and the estimated cost of tlic entire work was about 

1, 500,000 though from the magnitude and novelty of th* 
undertaking this mu>t be regarded as only an approximate figur^. 
A very fine model of the proposed bridge v as placed iu the 


room. 

On the Treatment of Steel for the Construction of Ordnance,, 
by Sir W, Armsfroiig. — The author alluded to the want of a 
proper definition of steel. The term M as formerly confined to 
iron containing a much greater proportion of comMned carbon 
than was to be found in the so-called mild itcels of the present 
day. The chief distinction belM’cen iron and steel now seemed 
to be in the p^oce^s of manufacture, steel being operated upen 
in the state of fu'^ion, u hile iron was dealt whh in a state of 
agglutination. Bui even mild s’cel c mtained more carbon than 
was generally to be found in wrought iron and that excess smalt 
as it was, appeared lu exercise a very important influence umn 
its qualities. The&e qualities had l>een brought out in a marlced 
way in some investigations he bad occasion to make in w'elding, 
tempering, drawing, and annealing. The experiments were then 
detailed and the specimen of steel shoitm to the meeting. One 
important conclusion was that there Mas much le.vs sacnfice of 
ductility and toughness in obtaining strength by tempering, thaa 
by increase of carbon. The saving in weight or iteeT for » 
given purpose would thus in Ihe case of bridges and similar 
structures amply repay the cost ot tempering. 

Mr. T. R. Wrighton read a paper on The Increased Tenac^ 
in Perforated Test Bars of Iron and Steel which together wifb 
the former paper elicited a very interesting discussion, particti- 
larly with reference to the curious phenomenon dealt with in tb« 
latter. Several explanations of the result have lieen riven, but 
it appears tolerably certain that the section of the lest bar under 
tem-ion is not decreased to the same proportiai extent when per- 
forated as when solid, and this the author appeared to tkink wa» 
due to the cutting through of the diagonal lines of strSas fay Bit 
dnlled holes. 

On the Channel Tunnel, by M^r, J. Clarke Hawkshaw.— 
The author commenced by ^ account of the itepn 

which had hitherto been taken in the matter, stating that 
there were two schemes for carrying out the work, That by thb 
South Eastern Company was the one of which the public 
hitherto chiefly heatd, while the Channel Tunnel Company haA 
been silent, waiting for the promised t^ariiamentary enquit^i 
He then proceeded to discuss the geological aspect of the qumotf 
in a most able and explicit manner. Ine plan he advocated may 
be briefly described as one to bore a tunnel dbxsM 

approach the coast of this country cast of Dover so as to eaah^ 


the line to rise by the necessary gn 
proposed to take the shorten possTb 


adient to the town. 


deviating frpm the straight line to avoid the chance of ebhi}| 
upon water l>caring fissures, to aim rather at deriing with 
weter from this cause by powerful pumping appariittu* 
argued to show that the emount of water «o met We 
probably be quite within the power of pumps to daal iwti^ 
The advantages to be gained fri>m making a tunnel dimol firg# 
Fainhole to Sandgattc M^re !— The shortext sea ttmnd \ •* 
a land tunnel, as by any line j a greater thkhnoW of 
through which to tunnel; th« best termlnatkm fyg - 

junctions with the existing EnglUh luilwaya ; and a ^ 

affording facilities for defence at a leu cost than elMh«i4 
criticised at length other proposed routes, and finally dealt 
the proposed system of ventuatlom 
OH the system pf ike ChtdM Tttmm 

dramKe Mothinety, by Mr, T. R. ^ 




t^ATXJRE 


495 


HKilm jin thf« propOMl \» Ut*t of jdriyiQS the dialk catting 
nip4tih«^ hr hvdtiMUa ]^wer« the waste water being duchergea 
klO e veMcS wm the wlk dl^his, Choik **cr««a,** is then 
Ini^Bed by the revnladon of a drum in this veseel, and this cream 
I* nvmped to the head of the working and dl»cbaraed. 

Three papers were read by Major Alien Cunningham R.E., 
whow recently published woik In connection wi fa the Kydraalic | 
l^perimeats at Uoorkee, gives this country a pOKition with 
f^pad to the subject, which It certainly could not previously 
cffly p. The following are brief ex'.racts i^On unitemiy Motion in 
Qpm CknnmU: Ine motion of water in open channels is 
esaentiaJly an unsUody motion with ini* Hoeing stream Una ; ' 
the hXi^othesls of steady parallel motion is at variance with 
oature* Single velocity measurements are of little ]>ractical use, 
being only accidental values ; the average of a large number is 
pretty coiutaut, so that the avtra^t velocity should always be 
sought. The time needed to obtain these involves a chance of 
change of the external condition’^. In practical h3^raulic8 the 
forward velocity is the only velocity considered nr required. 
Floats measure this dirco»ly: no other insttuments yield this 
quantity readily in large streams. The e principles are of great 
importance, and show that hydraulic ex}>erimentK must always 
be tedious and expensive. — t'f f he Stttfacc of Streams : 

The figure of the transverse section of the free hurface of a 
stream, usually supposed to be convex, is here considered. 
The evidence is shown to be very ftmall. Some new special 
experiments arc cited. The conclusion is that the surface is 
probably level across . — DefresUm of Maximum Velocity : The 
une of maximum velocity in an open chonnel is usually below 
the >urface. The cause of the dcpres'iion is ob-icurc. The 
wind and distuibances from the hanks and bed are usually 
supposed to be the causes. The wind is probably too incon- 
stant. The disturbances from the banks and bed seem an 
inadequate exjdanation. 'Fhe general depression of the maxi- 
mum velocity on all verticals at all parts of a channel indicates 
some resistance from above. The motion in 0}>en channels and 
in rivers flowing full showrs some similarity with dtfierences in 
detail fairly accounted for by supposing the air to be an ever 
present efficient drag or source of resistance to forward surficc- 
flow, less interne thmi the banks or bed. If this be admitted tbe 
hydraulic term **wet border’* must be modified so as to include 
Mf ^rts of the wet border, each with its own specific resistance. 

On Comfresstd Air as applied to l^omotion, by Sir F. J. 
Bnunwell.— The author dwelt u)on the ca^es in wluch com- 
pressed air might be advantageously employed for this purpose, 
ea for instance in the propose Channel Tunnel and on tram w ays. 
For the latter, some altered means of traction seems for several 
rsaaons inevitable. One of these reasons is tbe undoulued 
crudity to horses which is tbe result of the present syi>tera. The 
fiset that compretfsed air can be satisfactorily used for this pur- 
pose is provea by the tramways of Nantes wliich for three years 
and a quarter have been worked by this means. The various 
difficulties to be expected on any tram-line, such as those from 
curves and gradients, are to be found on that one which, running 
beside the River Loire, connects Doulon and Chantonay. The 
cant run every ten minutes from both ends of the line for fifteen 
hours ttac^ day In summer, and fourteen hours in winter, and 
daring the time above mentioned there has been no hitch what- 
etw. An arrangement called tbe ** Hot Pot ” is used to obviate 
Iho loss of energy and the Inconvenience arising from the well* 
Imown fact that air becomes heated when being compressed, 
aid cools upon expansion. The apparatus consists of a vessel 
q| water into whm steam is forced at the conclusion of each 
Ipumey. Through this heated water the compressed air is 
mtw«d, and is thus at the same time heated and lubriceted. An 
Q^ious form of regulating-^alve was also de^bed, by means 
dr srbich a uniform working pressure is maintained, vmtever 
li|px he the pressure in the air reservoirs. The two contrivaoces 
, ayaeombinedi and together effect j (i) a greet saving of power, 
aad (a) a towtworthy mode of regulating the ptemure. Details 
if the engines and pumps at die stations were given, these to- 
ildler working with the high efll^ SUpereeat, that is, 
Ipjdiaio** of only iZ per cent of the total eaemy^ The ex* 
Idmditare of fuel per day, under the conditiicms alieady g^ven, 
/liynmy 40 hm* of doal* or a little more than tui lht per mile 

impure;^, Wd hy Dr/Flwhih^^ ihrst upon 
ww piictioatlf a descrip 

one of the tennindlsof adynemo In a 


central station, the other rail being similarly connected with the 
opposite tcrminaL The motor has externally tbe appearance of 
an ordinsry locomotive without a funnel, containtng, however, a 
dynamo, by means of which short dreuiting between the rails is 
prevent^, and the motive power obtained. The percentage 
of useful effect claimed by the authot was exceedingly h^, 
only 5 ll». of coal per hour per H.K being used, as agamst 
6 lbs. w ith sn ordinal^ locoinotive. A spm of 40 muU sn 
hour, over 8 or 10 miles, was stated to have been attained. 
These statements of tbe author concerning the efficiency of the 
system described by him, were called in question by tbe Prei^ 
sident, IVof. Forbe^^, and others, who complained of tbe meagre 
supply of facts upon which to form an opinion on such an im* 
ponant questic n. Dr. Werner Siemens, at tbe request of the 
President, made some remSrks with reference to bis own ex- 
Mfience in electric railways, stating the loss of power to be one- 
fifth in winter, and one-eighth m summer. Amongst other 
things he advocated overhead connection of wires to convey tbe 
current. The other papers by Dr. Fleming were upon electric 
lighting and the efficten^ of the Edi^ron dynamo, 

rroL Forbes described a very simple and ingenious form of 
electric lamp, and then read a paper giving results of experi- 
ments on wires conveying currents, which he had embodied in 
two laws. These laws define tbe strength of current which can 
be sent through a ires of different diameters without raising tbe 
external tem]>eratare above a certain limit. Law I, When the 
wire is bare and exposed to the air, the strength of current is 
proportional to the diameter of the wire. I.jiw II. When the 
wire is w'ound in coils of the !>ame weight, the strength 

of current is proportional to the diameter of the wire. To dis- 
cover the first law, a thin coating of wax was put upon each 
wire, and a current gradually increasing in sLren^h was paasetl 
through it until the wax melted. Tbe stren^h of the current 
was then read off on a galvanometer. To discover the second 
law, two equal tubes were wound with many layers of wire until 
they were of eqnal weight ; these were filled with water and a 
thermometer bulb inserted. The currents required to raise the 
temperature in each equally were meafured. 

Mr. Barlow read a paper On the Mechanical Properties of 
Aluminium^ This metal used chiefly as a substitute lor silver, 
but the author had found it to be exceedingly strong in propor- 
tion to its weight. Expeiimcnts bad been carefully mode for 
him by Prof. Kennedy, from which its valuable properties of 
ductility, tensile ^t^ength, and elaKticity were fully demonstrated. 
ITiis was well illustiated by the comparative lc» gth of rods * f 
uniform section, but of different metals, which could be sus- 
pended without rupture, the lengths in the case of steel and 
aluminium being equal and exceeding nil others. Unfortunately 
it is an expensive metal, and the process by which it is at present 
extracted leaves little hope of its use being greatly extended. 
Sir H, Bessemer said he did not thii»k any metal could be de- 
pended on like the one in question, from the small part itfi w^eigbt 
took in producing Its rupture. He exhibited a key of tbe mate- 
rial (about the size of a large latch key), and it was stated that 
45 of ih'-fc would only weigti one pound. 

Mr. A. Giles read a paper on The Southampton Docks* This 
paper was listened to w ith conriderable interest, frrm the fact of 
proposed local changes, which, if carried out, would consider- 
ably affect the port. The paper not only gave a history of tbe 
present works, and dealt with the future improvements, lut 
also gave statistics of the trade of tbe docks as a cotmncrcial 
undertaking. 

Mr. Price Edwards read a paper On Sound Signals^ dlxcussitig 
the various signals used on railways, ships, and the coast. He 
stated that a change was about to be introduced in connection 
with the Trinity House signals, in which a combtnation of high 
and low notes was to be used. A trial of explosive signals was 
also shortly to be underuken. Allusion was made to tbe 
unnecessary shrillness of railway wLlstJes, 

Prof. W. C. Uuwin read a ^per on Current Mottr Oherva- 
Hons in tike 7%amos, The author described and exhibited the 
Instrument which he had used. This meter differs from most 
other meters In ib mcide of suspension, being lowered Into the 
water bv a stout wire froha a boat, proper orientation being 
secured by a taU or vane. The instrument is vmy convenietit to 
use, observa^ons beli^ taken one observer at an average rote 

I ofnn^in three sicdtuitei* The results obtained were exhibited 

I by esrvea* , ' 

I Sir P- L Bromwel} exWbited and explained the action of a 
speed IndScaibor. This, Instrument had been desigtidd and em- 
ployed by him la eobheetlon with experimento upon tailway 



trains:. It coaai»t4 of « tlrmm tamed by elookwork, over which 
a eontui»<ni<t slip of pafier pmes. This paper h marked hv 
two pencils which can at any time be brongbt into contact with 
it. One of these gives a straight liaae which ahows the be- 
ginning, en^g, and line of dilation of an experiment. The 
other receives a recip^caUpg motion from one of the wheels of 
the locomotive, und noises a continaous series of curves, the 
relative closeness of which to other measures the speed of 
the train. From results given by fhiB instrument a very instruc- 
tive curve was drawn, lowing the manner in which a train 
comes to rest. Experiments were made on a piece of level line 
on the Midland Railway, between Nottingham and Newark* 
On a calm day a train weighing 125 tons, and moving at the rate 
of 45 miles an hour, ran 5 miles aiul 5 yards after the steam was 
shut od^ 

SOCIETIES AND ACADEMIES \ 

London 

Entomological Society, August 2,— Mr. F, D. Godman, 
M.A., F.R.S.j vice-president, in the chair. — One new Member 
was elected, — Exhibitions : Macropis labiala^ by Mr. F. Knock ; 
Parat^ tibialis and Discomyza incurva, by Mr, T. R. Billups ; 
Cicindda^ sp. from Babylon, by Miss E. A. Ormerod ; XyUborus 
saxestfm (destructive to ale-casks sent out to Rangoon), by Mr. 
W. L. Distant. — Papers read : Notes on the life-history of 
Sitanes hneatus^ by Mr. T. H. Hart, read by Miss Ormerod.— - 
^ a visit to Ceylon, and the relation of Ceylonese beetles to 
the vegetation there, by Mr. G. Lewis, who had captured about 
laOo species of beetles in Ceylon in five months. — On certain 
temperature forms of Japanese butterfiies, by Mr. H. Prycr. 

Paris 

Academy of Sciences, August 21. — M. BoussingauU in the 
chair.— The following papers were read : — On Longitudinal 
shock of a free elastic bar against an elastic bar of other matter 
or of another size, fixed at the end not struck ; consideration of 
the extreme case In which the striking bar is very rigid and very 
short, by M, de Saiut-Veuant. — On the vaso- motor effects pro- 
duced by excitation of the peripheric segment of the lingual 
nerve, by M. Vulpian. This nerve seems to have a certain 
degree of recurrent aensibility, manifested on stimulating the 
peripheric segment of the cut nerve, by contraction of the vessels 
m the opposite half of the tongue. —On the ap^^ea^ance of man- 
ganese on the surface of rocks (continued), by M. Boussingault, 
This relates chiefly to the CAallfngrr observations. The >ca 
and rivers contain carbonic acid favouring the dissolution of 
iusoluble carbonates. When, from any cause, the acid gas is 
ex^>eiled, the salts ore precipitated ; the carbonates of protoxide 
of iron and protoxide of manganese, once in contact either with 
the oxygen of the air, or with that dissolved in the water, are 
by sur-oxidation of their bases ; the carbonate of iron 
produces a red sesqumoxide, the carbonate of manganese a black 
oxide. — Some observations on the phylloxeras of Savoy, by M, 
Lichtenstein. The multiplication is very much less in Savoy 
and other regions, where the temperature is below 20" to 25® in 
summer. Seven species of phylloxera are now divtinguiiihed in 
France. — Observations at Marseilles Observatory, by M. 
Borreily.—On the solar metallic eruptions observed at Rome 
during the first half of 1882, by P, Tacchini. Forty-three were 
observed, twenty-four north of the solar equator, and nineteen 
south. A maximum occurred in March, The number of lines 
was always small, and the solar activity was far from that of the 
preceding epoch of maximum. The line Br was the most 
freiiuent. ITic only splendid eruption was on Jfune 21 ; its 
maximum height was about The maxima of the 

eruptions were between ± lo" and ± 20®, nearly as with 
the sjwts i but they extended to greater latitudes. — Broaden- 
ing of the spectral lines of hydrogen, by M. Van Monckhovrn. 
He concludes from experiments that the broadening is quite 
independent of temperature, and solely due to presjmre.-^n 
the loz^mdinal idbock of an elastic rod fixed by one of its ex- 
tremiti^ by MM. S^bert and Hugopiot— On approximate 
qnadratttres and cubatorea, by M. MMSion.— Hydrodynamic 
experiments ; imitatiem hy liquid or gaseous currents of, stratifi- 
cationa of the electric light in rarefied gases and of vario^ 
forms of the electric spark (seventh note), by M. Decharmc. 
He moves horizontally and quickly over a plate covered with 
minium, a tube with issuing current of liquid or air.— Remarks 
on the suhgcct of K. TommasCscoonnonication on the AunuMliical 
reUtions between thermal dCSa, by M. Le Blanc.— On a 
theric type of AmHU comatettsal pi 


by M. GiSrd.-^The qimteitMbiy fprmaii^ of 
Billanoourt, by M. Rittae^'^-Ohemical comoshibn of the 
banana at different degraen of maturation, by M. Ricciardi. 1!^ 
green banana contains about half of Its weight of stand), whl^ 
difiappears in the ripe fruit, and the sugar in the fraltA ripened 
on the plant is almost enriteiy cane sugar ; that of Che fruits 
ripened after gathering, four-fifths inverted sufptr, the rest cane 
sugar. The tannic substances and organic acids of the green 
fruits disap{>ear in the ripe fruits. M. Ricciardi considers the 
COfl produced by the banana in the third period of its maturation 
is not due to alcoholic fermentMlon. — On modlficatioiis of the 
epidermic structure of leaves under varioujf iofltteiicrs^ by M. 
Mer. — Observations 011 an earthquake at Couchey (CAto d*Or), 
by M. Guillemot. This occurred at 4.25 a.m., on August 14 ; 
a single dull shock was followed by on O'^ciUation south-'^ofifh- 
east to north- north -west, lasting half a second. The shock was 
felt over at least 14 kilometres. 

August 28 — M. Wurtr in the chair. — M. Mouchex con immi- 
cate<l an address he had given at the inaugu ration of a statile to 
Fermat at Beaumont-de-Lomagne. — Meridian observations of 
small planets and of the comet Wells, at Paris Observatory, 
during tlie second quarter of 1882, by M, Moncbet. — On the 
inclination of the magnetic needle, by M. d’Abbadie. His ob- 
servations with an inclination-needle of MM. Brunner, only 
o*o63m. long, prove its accuracy. — Communication on black 
phosphorus, by M. 'I’henard. As against doubts of the exist- 
ence of black phosphorus, he stated that lately, when moulding 
phosphorus in the usual way, and after getting a dozen rod«, aft 
of the ordinary colour, the thirteenth blackened suddenly 
throughout at the moment of cOoling. The phenomenon was 
afterwards reproduced in a partial way. — Sc^>aration of guBimn 
(continued), by M. Lecoq de Boisbaudran. — A communi- 
cation by M. Chevreul affords evidence that Joseph Hubert, 
the friend and successor of Poivre in the island of Reunion, 
recognised, as early as 1788 (some ten years before Eng- 
BnIi and German savants)^ the gyratory character of cy- 
clones. In i8i8 Hubert got the complete and correct fonunla 
exprefRing their double motion of gyration and translation (several 
years before Dove).— Obiiervationa of planets 227 and 229 widi 
the western equatorial of the garden of Paris Observatory, by 
MM. Henry. — Solution of the problem of Kepler for consider- 
able eccentiicitics, by M. Zenger. — On the formation of secon- 
dary couples with plates of )e^, by M. Plants. He accelerates 
the formation of the coupleF, by first keeping them immersed 
twenty -four hours in nitric acid diluted one-half of its volume 
with water. The porosity produced extends the chemical act^ton* 
which occurs on alternation of the primary current. These 
couples, in eight days, and after three or four changes of direc- 
tionof the primary, yield results which were formerly obmtnable 
only after several months* treatment. — M, Larroque presented a 
note on the transport, by lightning, of ferniginous ps^icleft con- 
tained in du^t of the air. To this he attributes the pefsistence of 
the magnetic property observed m certain trees. 
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THURSDAY, SEPTEMBER af, iSto 


PSyCMOLOaiCM. mVELOPMENT JN 
CHILDREN 

Dii S^k iks Rtfuks^ Beohathtungen Uber dk giktig* 
BnHtfidtfiung dts MenscA^H in dan ^ften Lebtnsjahrtn. 
Von W. Preycr, crdentUchem Professor der Physiologie 
an iJer Universitiit und Director des physiologischen 
Institute zu Jena^ etc. (Leipzig : Th. Grieben, 18S3,) 

T his is a large octavo volume, extending to over 400 
pages, and consisting of daily observations without 
intermission of the psychological development of the 
authors son from the time of birth to the end of the first 
year, and of subsequent observations less continuous up 
to the age of three years. Prof. Preycr's name is a suffi- 
cient guarantee of the closeness and accuracy of any 
series of observations undertaken with so much earnest- 
ness and labour, but still we may remark at the outset 
that any anticipation which the reader may form on this 
point will be more than justified by his perusal of the 
book. We shall proceed to give a sketch of the results 
which strike us as most impottam, although we cannot 
pretend to render within tlie limits of a few columns 
any adequate epitome of so large a body of facts and 
deduatons. 

The work is divided into three parts, of which the first 
deals with the development of the Senses, the second 
with the development of the Will, and the third with the 
devdopxncnt of the Understanding. 

Beginning with the sense of Sight, the observ^ations 
shw that light h penceived within five minutes after 
birth, and that the pupils react within the first hour. On 
the second day the eyes are closed upon the approach of 
a ^ime'; on the nth the child seemed to enjoy the sen- 
satiodi of light ; and on the 33rd to appreciate the rose 
colour of a curtain by smiling at it. Definite proof of 
colour discrimination was first obtained in the 85th week, 
but may, of course, have been present earlier. When 
770 days old the child could point to the colours yellow, 
red, green, and blue, upon these being named. 

Htc eyelids are first closed to protect the eyes from the 
sudden approach of a threatening body in the 7th or 8th 
weeit, although, as already observetf, they will close 
against a strong light as early' as the second day. The 
explanation of their beginning to close against the 
approach of a threatening body is supposed to be that an 
uhcconfmtabW'semarion is produced by the sudden and 
une»|wcted appeattnee, vddeh canses the lids to close 
withotit tire dhiHl having any idea of danger to its eyes ; 
afid tlm effect atrliar hi life because the 

ej/m do not then see sulftcletitly well, On the asth day 
the child iMt definitely noticed its father's fece j when- 
to nnddedef spoke hi a deep vokey die child blinfced. 
TSlt Prid'- BreyercaHk a *^t^rprisl!^^fefito^*^ bur dofini^ 
ipzw^^cnt (at the rai^ opening amd otoaing of a fan) 
s^Weitoerved the 7th momH; 'Wie gaee vms first 
a and tW I^ 
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attovhffl 
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be ibliowed by the eyes, but on the loist day a penduimn 
swinging forty times a minute was fblfowed. In the 3tst 
week the child looked after fallen objects, and in the 47tft 
purposely threw objects down and looked after them. 
Knowlwtge of weight appeared to bp attained in the 43rd 
week. Persons were firat distingjtjshed as friends or 
strangers in the 6th month, ^^ihotographs of persons were 
first recognised in the loSth week, and all glass bottles 
were classified as belonging to the same genus as the 
feeding-bottle in the 8th month. 

With regard to the sense of Hearing, it is first remarked 
that all children for someiHme after birth are completely 
deaf, and it was not till the middle of the 4th day that 
Prof. Preyer obtained any evidence of hearing in his child. 
This child first turned his head in the direction of a sound 
in the nth week, and this movement in the i6th week 
had become as rapid and certain as a reflex. At 8 months, 
or a year before its first attempts at speaking, the infant 
distinguished between a tone and a noise, as shown by its 
pleasure on hearing the sounds of a piano ; after the first 
year the child found satisfaction in itself striking the 
piano. In the sist month it danced to music, and in the 
24th imitated song ; but it is stated on the authority of 
other observers that some children have been able to sing 
pitch correctly, and even a melody, as early as 9 months. 
One such child used at this age to sing in its sleep, and 
at 19 months could beat time correctly with its hand while 
singing an air. 

Concerning Touch, Taste, and Smell, there is not so 
much to quote, though it appears that at birth the sense 
of taste is best developed, and that the infant then re- 
cognises the difference between sweet, salt, sour, and 
bitter. Likewise, passing over a number of observations 
on the feelings of hunger, thirst, satisfaction, dtc., we 
come to the emotions. Fear was first shown in the 14th 
week ; the child had an instinctive dread of thunder, and 
later on of cats and dogs, of falling from a height, &c. 
'Fhe date at which aflcction and sympathy first showed 
themselves does not appear to have been noted, though 
at 27 months the child cried on seeing some paper figures 
of men being cut with a pair of scissors. 

In the second part of the book it is remarked that 
voluntary movements are preceded, not only by reflex, 
but also by "impulsive movements the ceaseless 
activity of young infants being due to purposeless dis- 
charges of nervous energy. Reflex movements arc fol- 
lowed by instinctive, and these by voltintary. The latter 
are first shouTi by grasping at objects, which took place 
in Preyer' s child, during the 19th week. The opposition 
of the thumb to the fingers, which in the ape is acquired 
during the first week, Is very slowly acquired in the child, 
; while, of course, the opposition of the great toe ia never 
acquired at ail ; in Preyeris child the dmmb was first 
opposed to the ^gers on the 84th day. Up to the 17th 
month there is great uncertainty in finding dw mouth 
with anything held in the hand— a spoon, for instance, 
striking the cheeks^ chin, or nose, instead of at once 
going totween die thto forms a strikh^ contrast to 
tike cose of ymingdilcltoit whldi ate abte to peck 
Sec., «oon hatched. Sucking is not a pore 

reflex, toeouae wffl not su^ its lipe 

I are pi o periy xcto mad further, the acthm may he 
originate centrally, iain n sbepfaig eucl^ At a taier 
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stage biting is as instinctive as suckings and was first 
observed to occur in the 17th week with the toothless 
gums. Later than biting, but still before the teeth are 
cut, chewing becomes instin^ive, and also licking. Be* 
tween the 10th a^|L the 16m wedc the bead becomes 
completely balance&^e >1^ this direction being 

voluntary and determraed greater comfort of hold- 

ing the head in an upright '^bsition. Sitting up usually 
begins about the 4th month, but may begin much later. 
In this connection an interesting remark of Dn Lauder 
Brunton is alluded to Bible and Science,’’ p. 239), 
namely, that when a young chj^ sits upon the door the 
soles of its feet are turned inwards facing one another, as 
is the case with monkeys. When laid upon their faces 
children at earliest can right themselves during the 5th 
month. Preyer’s child first attempted to stand in the 
39th week, but it was not until the beginning of the 2nd 
year that it could stand alone, or without assistance. The 
walking movements which are performed by a child much 
too young to walk, when it is held so that its feet touch 
the ground, are classified by Preyer as instinctive. The 
time at which walking proper begins varies much with 
different children, the limits being from 8 to 16 months. 
When a child which is beginning to walk falls, it throws 
its arms forwards to break the fall ; this action must be 
instinctive. In the 24th month Preyer’s child began spon- 
taneously to dance to music and to beat time correctly. 

A chapter is devoted to imitative movements. At the 
end of the 15th week the child would imitate the move- 
ment of protruding the lips, at 9 months would cry on 
bearing other children do so, and at 12 months us^ to 
perform in its sleep imitative movements which had 
made a strong impression while awake — e,g, blowing; 
this shows that dreaming occurs at least as early as the 
first year. After the first year imitative movements are 
more readily learnt than before. 

Shaking the head as a sign of negation was found by 
Preyer, as by other observers, to be instinctive, and he 
adopts Darwin’s explanation of the fact— viz. that the 
satisfied suckling in refusing the breast must needs move 
its head from side to side. In the 17th month the child 
exhibited a definite act of intelligent adjustment, for de- 
siring to reach a toy down from a press it drew a travelling- 
bag from another part of the room to stand upon. We 
mention this incident because it exhibits the same level 
Of mental development as that of Cuvier’s orang, which 
on desiring to reach an object off a high shelf drew a 
chair below the shdf to stand upon. Anger was ex- 
pressed in the loth month, shame and pride in the i9tb. 

Between the loth and nth month the first perception 
of causality was observed. Thus on the 319th day the 
child was beating on a plate with a spoon and accidentally 
found that the sound was damped by placing the other 
hand upon the plate ; it then changed its hands and 
repeated the experiment. Similarly at 1 1 months it 
struck a spoon upon a newspaper, and changed hands to 
see if this would modify the sound. In some children, 
however, the perception of causality'to this extent occurs 
earlier. The present writer has seen a boy when exactly 
S months old deriving much pleasure from striking the 
keys of a piano, and clearly showing that he understood 
the action of striking Uie keys to be the antecedent 
required for the production of the sound. 


Tb$ third part of the tmok Is concbri^ qa already 
ifvkh the devdopment of the XJndmtaading:. 
Here it is noticed that memory and recognkioti of the 
mother’s voice oooub as early as the second month ; at 
4 months the child cried for his absent nurse ; and at 
18 months he knew if one of ten toy animals were re* 
moved. In Preyer’s opinion— and we think there can be 
no question of its accuracy — the intelligence of a child 
before it can speak a word is in advance of that of the 
most intelligent animal. He gives numerous examjdes to 
prove that a high level of reason is attained by infants 
shortly before they begin to speak, and therefore that the 
doctrine which ascribes all thought to language is 
erroneous. 

Highly elaborate observations were made on the deve- 
lopment of speech, the date at which every new articulate 
sound was made being recorded. The following appear 
to us the results under this head which are most worth 
quoting. 

Instinctive articulation without meaning may occur as 
early as the 7th week, but usually not till the end of the 
first half year. Tones are understood before words, and 
vowel sounds before consonants, so that if the vowel 
sounds alone are given of a word which the child under- 
stands (13 months), it will understand as well as if the 
word were fully spoken. Many children before they are 
six months old will repeat words parrot-like by mere 
imitation, without attaching to them any meaning. But 
this "echo-speaking” never takes place before the first 
understanding of certain other words is shown — never, 
eg earlier than the 4th month. Again, all children whidi 
hear but do not yet speak, thus repeat many words with- 
out understanding them, and conversely, understand 
many words without being able to repeat them. Such 
facts lead Prof. Preyer to suggest a somewhat elaborate 
schema of the mechanism of speech, both on its physio- 
logical and psychological aspects ; but this schema we 
have not sufficient space to reproduce. 

Although the formation of ideas is not at first, or even 
for a considerable time, dependent on speech (any more 
than it is in the case of the lower animab), it constihites 
the condition to the learning of speech, and afierwards 
speech reacts upon the development of id^tion. A cbfld 
may and usually does imitate the sounds of a ptmals as 
names of the animals which make them long before it 
can speak one word, and, so far as Preyeris evid^e 
goes, interjections are all originally imitative of s<mtt<k« 
Children with a still very small vocabulary use 
metaphorically, as toodi-hcaven ” to signify the tkpp^ 
gums, and it is a mistake to suppose that the first woxidi 
in a child’s vocabulary arc invariably noun-substantlVes, 
as distinguished from adjectives or even verbs. As this 
statement is at variance with almost universal opinion, 
we think it is desirable to furnish the following corrobOlla^ 
tion. The present writer has notes of a child which 
possessed a vocabulary of only a dozen wor<b so# 
only properly English words were '‘poor," « 

" cook,” and of these the two adjectives, no less thast ^ 
noun-substantive, were' always appropriately used# 
remaining words were nursc]^ words, and of tbeim 
was used as a vert) meaning to go, to go pur, to go 
ftc., inclusive of aU possible moeds tenspi, 
for instance, on one occawot^, wheii cldld 
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employed to express several or many lusociated rnean^ 
ings, and no words appeared to have been entirely in- 
vented* The powers of association and inference were 
well developed. For instance, the child received many 
presents on its birthday, and being plilja^d said '^bursta" 
(*w Geburtstage) ; afterw^s whejK'o^milarly pleased it 
would say the same wcMfe Aga^ when it injured its 
hand it was told to blo^.upon it, and on afterwards 
knocking its head it blew into the air. At this age also 
the power of making propositions advanced considerably, 
as was shown, for instance, by the following sentence on 
seeing milk spilt upon the floor — “rr.ime atta teppa papa 
01,’* which was equivalctilrlo Mile . fort (auf den)Tcppich, 
Papa (sagte) pfui ! But it is interesting that at this 
age words were learnt with an erroneous apprehension of 
their meanings ; this was particularly the case with pro- 
nouns—** dcin Bctt/’ for example, being supposed to 
mean ** das grossc Bctt." All words which were spon- 
taneously acquired seemed to be instances of onomato- 
paeia. Adverbs were first used in the 27th month, 
and now also words which had previously been used 
to express a variety of associated or generic mean- 
ings, were discarded for more specific ones. In the 
28th month prepositions were first used, and questions 
were first asked. In the 29th month the chief advance 
was in naming self with a pronoun, as in “give me 
bread ** ; but the word ** I ’’ was not yet spoken. When 
asked — *‘Wer ist mir?” the child would say its own 
name. Although the child had long been able to say its 
numerals, it was only in this month that it attained to 
an understanding of their use in counting. In the 32nd 
month the word “ 1 ” was acquired, but still the child 
seemed to prefer speaking of itself in the third person. 

The long disquisition on the acquirement of speech ifr 
supplemented by a chapter conveying the observations of 
other writers upon the same subject. This is followed by 
an interesting chapter on the development of self-con- 
sciousness, and the work concludes with a summary of 
results. There are also lengthy appendices on the 
acquirements of correct vision after surgical operations 
by Ihose who have been born blind, and on the mental 
condition of uneducated deaf mutes ; but we have no 
space left to go into these subjects, Enough, we trust, 
has been said to show that Prof. Prcycr’s laborious under- 
uking is the most important contribution which has yet 
appeared to the cepartment of psychology with which it 
is concerned. George J. RosfAKES 


SCLATER^S •^JACAMARS AND PUFF~B/RDS” 
A Monograph of ihejacamars and P^ff‘-&^rds^ orFamilits 
Galhulidot and Bncconidct* By P. L. Sclater, F,R.S., 
1 volt roy, 4to^ half-bound Morocco* (London : 
Dulau and Co., 18B2.) 

T he ctnnpletion of another illuatrated Ornithological 
Monograph is an event worthy recimd in the 
colunm* of Nature, although the subjects of it arc, 
peihaps, of somewhat limited interest to the scientific 
world in geheraL ^^Jacaihars’' and “Puff-birds” are, 
no doubt, weti'^knuwn groups to the ornithologist, hot 
confined as they are in We to the dense forests of South 
and Centra] and invisible to most persons eVen 

as Inbab^lawts td* onir Zbolo^ Gardens, thdr names 


isjigwbcmther dctil in 

stole away the doll pered^^^ iWt. 

MvWi she tbon^t that the dba h^ had ir suflidently 
long ride, she walked round the perambulator to take it 
out. Not findirg tbe doll where she had left it she was 
greatly perplexed, and then began to say many times 
**poor Na-na, poor Na-na," ** Na-na ta-ta, Na-na ta-ta”; 
this dearly meant — Poor Na-na has disappeared. And 
many other examples might be given of this child 
similarly using her small stock of adjectives and verbs 
correctly. 

According to Preycr, from the 1st week to the 5th 
month the only vowel-sounds used arc ii and a* On the 
43rd day be heard the first consonant, which was w, and 
also the vowel 0* Next day the child said ta hu^ on the 
46th day and on the 51st an^a. All the vowel 

sounds were acquired in the 5th month. We have no 
space to go further into the successive dales at which the 
remaining consonants were acquired. In the iith month 
the child first leaml to articulate a certain word i^ada) by 
imitation, and afterwards repeated the taught word spon- 
taneously. The first year passed without any other indi- 
cation of a connection between articulation and ideation 
than was supplied by the child using a string of different 
syllables (and not merely a repetition of the same one) on 
perceiving a rapid movement, as any one hurriedly leaving 
the room, &c. ; but this child nevertheless understood 
certain words (such as *‘ Handchen geben when only 
52 weeks old. Inefficient attempts at imitative speaking 
precede the accurate attempts, and at 14 months ibis in- 
efficiency was still very apparent, being in marked con- 
trast with the precision whereby it would imitate syllables 
which it could already say ; the mill to imitate all syllables 
was present, though not the abiUiy. At the beginning of 
the I4tb month on being asked— “Wo ist dein Schrank?** 
the child would turn its bead in the direction of the cup 
board, draw the person who asked the question towards 
it (though the child could not then walk); and so with 
other objects the names of which It knew. During the 
next month tbe child would point to the object when the 
question was asked, and also cough, blow, or stamp on 
being told to do so. In the 17th month there was a con- 
^derable advance in the use of sign-language (such as 
Winging a hat to the nurse as a request to go out), but 
still no words were spoken save pa fa^ &c. In 

the aoth month tbe child could first repeat words of two 
unlike syllables* When 33 months old the evidence 
of Judgment was given ; tbe diild having drunk milk 
which was too hot for It, said tbe word “ heiss,** In the 
dpd Week this word had beew lemt in imitative speak- 
so it required 8| months for (t to be properly used as 
a plicate* At the same age on being asked—*' Where 
it your heard ? ” the child wodd place its hand on its chin 
add move its thumb and fingers as if drawing hair 
through them^ or as h was id tbe haUt of doing if h 
touch^ its facer's beard } this is evidence of imagina- 
tion^ whidt, however, occurs much earlier in 

the doee of the second yea^ a great advance was 
• using two words together a# a sentence-*-#^. 

^ boinei milkt*' to Sigrti^y a desire to go heme and have 
/ in t^e 2st mqnth of the 3rd sentences 

or ei^ibur w tited* sa ^ Ijfapa/pearp 

Hhhei^ tbe aaine wc^ wjskd ^ be 







caMtdnly do not convey any very defimte Ideas to the 
unn^itiated. We will, therefore^ e^eavotur to explain in 
a low words what " Jacaniafs ” and Pufff-l^s ” are. 

The Jacatnard or iamily Galbolidse of naturalists 
form a small group of birdl^ somewhat resembling the 
king6^rs m 'gtniM external structure, bat with zygo- 
dactyle fieet, f-e, toes Ji^cd tw^o before and two 
behindi and with brilliant ihetallic plumage. They in- 
habit the forests of America from Guatemala to Southern 
Braail, and are generally met with perched upon the outer 
branches of the tree?!, and capturing their insect-prey by 
short flights, after which they return to their former 
station — like our common flycatcher. The known Jaca- 
mars are nineteen in number, reforablc to six genera. Of 
all of these species and, in most cases, of both sexes of 
theai, full life-siied ‘figures are given in the present work, 
from the aitistic p»encil of M. Keulcimans. Of the accom- 
panying letterpress it seed only be said that it embraces 
an account of all the particulars yet known respecting 
these birds, which at the present time in several cases 
amounts to very little, and in nearly evezy^ instance leaves 
much to be done before we can be said to have anything 
like a perfect knowledge of them. 

Of the closely allied family of the Bucconida; or Puff* 
birds nearly the same may be alleged as regards our 
knowledge of their life-history. The dense wilds of South 
America need many further years of constant exploration 
and minute investigation before such particulars can be 
duly recorded. The Puff-birds arc a more numerous 
group than the Jocamars. Mr. Sclater recognises forty- 
four species of the family Bucconidai!, divisible into seven 
genera. These are treated in exactly the same w^ay as 
the Jacamars, and illustrated in a similarly artistic manner. 
No oAe we think will be likely to find fault wkh the life- 
like way in which the artist has represented the various 
species. Evesi as a picture-book the Jacamars and Puff- 
«bkds form a most attractive volume. 

The work now completed is uniform in size and style 
with Mr. Sharpe's "'Kingfishers,” Messrs. Marshalls' 
“ Barbots,” and Capt. Shelley's " Sun-birds,” and forms 
one of the same series of illustrated Ornithological Mono- 
graphs prepared by different Members of the British 
Ornithologists' Union. Nor is the series likely to end 
here, for we are informed that Mr. Dresser has a com- 
panion volume on the “Bee-eaters'' in a very forward 
state, and that other similar works arc already projected. 

0 £/^ ROOK SHELF 

An JHustraied Essc^ on the Noctuidm of l^orth America^ 
with a Colony of Buiierfliesl^ By Augustus Radcliflfe 
Grote, A.M., &c, 8vo. (London ; Van Voorst, 1882.) 

The main feature in this bcautifully-got-up little book 
consists in the four coloured p^tes, which depict forty- 
hve of some of the most charming insects of the 
lam^ of moths, to which the author has devoted his | 
specim attention. The species have all been previcu^y 
d^cribed, but all those who have studied Le^d^tem ] 
knowthatit is often practically impossible to identify these 
bneets firom deserrpdons only, and ;rill fed gratefal to 
Mr. Groce i*r the iidp afforded by these dates, which are . 
very feeaiMlM. Tkey will lilmwiae thank kim for idwil- 
fymg vFifsmyiA tite North Ameekan spocii» “ describe ^ 
^ Walker, accordiing to the in the British Museum. 
ITiis process of jdemSfytof Walker's types appears ffltely 
tb occupy the setexctlon of entoipdognts at teaet to ^ 


end of the present The introductory 

(which than a t^ird of w 

entire text, and is pafed, continuously wkh 4t) :k 
open to the suggestion o£ being too rambling in cha- 
racter, and of containing general matter, and polemics, 
foreign to the title of the book. The chapter on structnio 
and literature will prove very useful. Here, as in the 
“ Preface ” a want of concentration tn the remarks is 
observable The supplementary “ Colony of Butterdiea " 
is tbe most successful part of the work from a Bterary 
(and perhaps also from a scientific) j>oint of view, A 
curious butterfly of n genus of boreal proclivities {CEn^s 
semtdea) inhabits the summit of Mount Washini^on (la 
the White Mountains), above an elevation of 5600 fleet to 
the summit (6293 feet), and is there isolated. Naturally 
this is associate with the glacial theory (and it might find 
many parallels in the Alps of Europe, &c.), and the 
author has contrived to give us a very instructive chapter 
on this subject, but we do not gather how he came to kp.ow 
that the colony "first settled ‘'about one hundred thou- 
sand years ago.” 

Six Monlks in Persia. By Edward Stack. 2 vols. 

(London : Sampson Low and Co,, iS8a.) 

Notwithsi andikg some serious drawbacks, this work 
will be accepted as a useful contribution to our knowledge 
of a country about which much ignorance still prevaus. 
It embodies the results of a journey made through the 
central provincer of Persia last year by a promising 
member of the Bengal Civil Sen'ice en rouie for England. 
By departing, wherever possible, from the beaten tracks 
along the main highways between the l^ersian Gulf and 
the Caspian, the iravdler has succeeded in collecting 
much useful information regarding many districts about 
which very little was hitherto known. But the journey 
having been specially undertaken at some personal in- 
convenience in the interests of geographical research, it 
seems all the more surpising that more forethought was 
not shown by the explorer in qualifying himself for th^ 
task. A litUe tune devoted to a study of the broad 
principles of gco1o|gy and botany, as well as to the simple 
methods of taking altitudes, would have enabled 
him to turn his oppottttnities to far better aciaonnt. 
As it is, these branches of science are aimOit en- 
tirely neglected, and the space which might have 
been usefully occupied, with such subjects, is too ohon 
sacrificed to trivial details irritating to the reade^ and 
swelling the work to undue proportions. As l^iwrarid 
was ascended, it would have been more aatisbetory^ 
for instance, to have checked the altitude of that fawttiwa 
cone (z 8,600 feet), taken some ^rs ago by the Kuasiaii 
Caspian Surv ey, than to be told tliat at ope place ^ere 
were two little shrines ^'with small blue domes, date 
groves and water,” at another a ruined mud fbit. fimlier 
on many other ruined mud forts, that one inaii asked him 
“ endless questlms about England which 1 aaswttoed to 
the best of my ability for the space of two hours," thgt 
another " gave me a good dinner," and so on for page 
after page. Nevertheless some important wm:k, chl^y 
of a topographical character, was carried out and cateftilly 
recorded in the region between Shiraz and Lar, in the 
Saiddbtid and KarmflA disti«ctS| in tbe neiridMotlibod of 
Yazd, and especially in the Bakhtari higStuiiio west of 
I^ah^n. Here the orography and hydrqgmp^ of .tihe 
Chahar Mahal and Zarda-lmh uplands were camAzd}^ 
surveyed, and a fresh route explored thtece 
to Gilpaigan, As, according fo the latest accootiti^^;: the 
BalAtari hillmeti are again threatoniefg to tmmU 
to the Prince-Governor of Isftihdn, Oiis iiifiemiittiett.jaA 
soon prove valuaWc. thm fierce 
fame race and speech as the Kurd#, 
havoc m the Urmia district liukjWi dud 
^ again pmparing for fbesh raids 
ffbntwr Mween AabbaQItt and Atiiieiiia. ^ 




j/Amsjs- 


so* 


fil the coost inlerestins vsthiable pert 

of Hi© worit ere ihe conciudiog chaptere «f vol- ll| in 
whick the fireeh geogrephicel metedele^e cottvenienlfy 

sioemed up, the land revenue eyttem of Persia dealt with 
prolm^ m the hrst time in a reaUy gotis^tory 
and Ite present condition of the country made the subject 
of eoiao opportune remarks. It is pleasant to kam that 
tlHs veoerabie monarchy, so far from bmng “played 
out/* is even begianing to show signs of renewed vitality. 
The fanidne-stricken districis are gradipdly recovering, 
the peculiar underground system of irrigation is being 
largely extended, brigandage has been almost everywhere 
suppressed, the governors arc beginning to show some 
regard ftnr the interests of the peopk, while many will 
perhaps be surprised to bear that die people themselves 
are, on the whole, more comfortable, better clad, and 
b^ter fed than the Indian rayats. There is, of course, 
much to be done in the way of governing and reducing 
things to order but notwithstandiM much maladminis- 
tration and many local grievances, ^the progress made 
by Persia within the last ten years is unmistakable.’* 

The work is supplied with a series of excellent sectional 
maps of the regions traversed by the explorer. But there 
is neither index nor a table of contents beyond the 
briefest chapter-headings. The stages, howeve^, along 
the routes are in all cases carefully recorded, with their 
distances and time occupied in covering the ground. 

A. H. KilANE 

A^oUs m Ck^mkal OiUuhitions^ with Examphsy for use 
in the Leys Schaoi. By A. Vinter, M.A. ( Batley : 
J. S. Newsome, 1883.) 

The aeketton of calculatrons contained in this little book, 
while exhibiting nothing new, is satisfactory ; the notes, 
in so far as they are explanatory of the calculations, are 
clear, and to the point, but when they deal with such 
subjects as atoms, molwulaur weights, and equivalency, 
they become sadly confused ; on these points they must, 
wo are afraid, be very misteadiTxg to the boys who make 
use of this book in the Leys school 

A Peckef Guide to Pritish Ferus, By Marian S. Ridley. 

(London : Boguc, 1881.) 

Miss RlDbEV^S book merits its title ; for it is of a most 
convenient sixe for the pocket. Whether a new book on 
British ferns was needed may fairly be doubled ; but this 
little volume win be useful to many beginners. The cha- 
racters of each fern are given in tabular form, each occu- 
pying a page ; and the principal points of distinctiou are 
efca^ brought out. 


LETTERS TO THE EDITOR 

{the Mditer Hii not hokl kimsey^pe^99u^/oreHm<msexpresmi 
ty kh^emttfmdewts. Neither earn he um^tahe te re/um, 
er te eem^>emi vfith the teri/m ef^ reketed 
No metke is eahm ef mm uyme eu eemmmmtaiiem. 

IfkeMditer eemsfi&$eeUm$ to ke^ their iaters 

4 uehffiae petmie. The pmim on hie j^poee is sejpmt 
ihed it it ie^essihle Mtrmue ^ eueure the tippeemme ettm 
opcemmmmeoiioHs eeeditkdMe Merestktf tuki notfel 

, A Meteorologtail Spectrotcope 


As a considerable ansmint of Interest seems to have bee 
awvikened Utdy in meteorolTgicsEl spectroseopy, St may be c 
fSevtot tonhservehi to call thslr attenttou to a fom ef pookic 
spe^aUy adiipvcd fur IW# pmpm whkh Mr. Adai 
Hager, of eg%Jhtmhsm €«att Uimd^prepwHd for me son 
Sfo, The compoaiid tripk pte of tmm glwcs i 

feir t'C.? We^ ebtabiaMcih beUwviowol the red en 

wdiAwy 


, |rUh sery ma to see Mlln 

Idei Hk ochrokatk betws^ t1 


I adjustihk «Ut and the prisms, the spectroscope is dtted wkh a 
I telescope, i,e. a sliding tube cairying a lens, or second ohjeot- 
! gW, m frewt of the slit— ^proposed by Mr. Loekyer — to bring 
the light from external oljtcU to a focus on it. By this means 
one is able to diierendatc, or localise, the spectra of different 
parts of the sky. 1 feel sure tlAt the use of the telescope would 
prevent people falUag Into some of the mistakes one seee In 
publications about nun-bond spectroscopy* 

September 14 i. j* F. D. Don welly 

The New Comet 

On Sunday morning, the 17th Inst, at 10.45 a.m., 1 found a 
bright comet near the san. The nucleus «as bright, slellaf in 
appearance i the tail was about 4' Jong, and brightest at the outside 
edges, giving a double appearance. The direction of the comet 
was to the centre of the sum The cmnet preceded the sun's 
centre at lasp by 6m. 50s., at xah. oni. by 5m. 44s. The dis- 
tance from the sun’s limb on the parallel was at iih. 10m, 18' 
8" (of arc), and at lah. 6(n., 13’ 4''. 

I hoped to get more and better measure^, but the sky overcast, 
and wiUi the exception of a short Itime on Monday morning, 
when 1 looked but did not see, the comet has remained so. 

I used a helioscope of six inches' aj>erture. 

Ealing, September 19 A. A. Common 


Contact Makers of Delicate Action 

1 HAVE allowed an error to creep into the sectional eievation 
of the contact-maker descril^ed in your last issue. The bent 
wire merely <ttps into the capsule at d, and U se}>arate from the 
wire, which passes up tlie tube. This latter wire merely forma 
part of the circuit, being connected with the terminal as shown 
m the plau. It should be noted that the plug K is only inserted 
when the contact-maker is being moved about. Except when 
this is the ca-e, the mercury jmsses freely through the opening at 
M, and nothing but the friction of mercury rcsisU the motion of 
the wire. 

Some remarks made in the discussion on the paper have led 
me to carefully examine the end of the platinum wire dip- 
ping into the mercury at u. It U shown (hij^ly magnihed) m 
the annexed figure. This end being softened, and no doubt 
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End of PUtinum Wire. 

brought to a welding state by the heat, of w hich the spark is die 
viafhre evidienae, hai, In raiudly t>eating upon tlie mercury, been 
apparently hammered into this shape. The nodules upon it are 
probaUy those referred to in tM)dks on chwistry as dae to the 
expulsion of occluded hydrogen. The result shown in the ftgute^ 
produced with a strong current (15 Groves cells) and a small 
wir«> could in ^mactice \>c easily prevented. 

H. S. H»i*e Shaw 

tiniversity CHk^e, Bristol, Sejdembcr 15 


In his wellknowH aofeimnt of the habiUof the Pcariy Naurihta, 
Kumphins (D'AHtK»tn«ri&e Karlteitkamer, door G. E, Kum- 






It 


phinst Amsterdun, 1705, p. 61) states that the animl crawls 
sometimes into the hoop nets set for fUi or * *^bbers.** For n 
loQir time 1 have been onable to dir cover the meaning of the 
word ** bobbers,"' It occurs in no Dutch dictionary. J in- 
qaireil from several Dutch fidends without success, and an appeal 
10 A'i/.Vj omf Q^^irm was siinUarly without result. On visiting 
Deideu this summer I asked again about the word, and my Mend, 
Prof. SermrieTi promised to find out about it for me. He now 
writes that jobber is a Dutch mutilation of the Malay word 
meaning a hoop'Uet, so that Rumphius merely adds the 
Malay term W the hoop-net to bis statement, and does not 
mentioa some other kind of trap besides this, in which nautilus 
is to be caught as I had expected. This matter may seem 
scarcely worth troubling the readers of Nature with, but 
Nautilus is BO important a form, so little is known about its 
habits, and naturalists so eagerly look forward to the day when 
it shall be caught somewhere ia numbers, and its developmental 
history worked out, that every statement as to possible modes of 
trapping it is of importance. It is just possible that suitably 
boit^ lobster pots or hoop-neis, used in depths of too fathoms 
or thereabouts, might be found efficacious. 

H. N. Moseley 


PROFESSOR HAECKEL IN CEYLON^ 

V. 

^T'HE long account of his six week's stay in Belligam 
(or Bella Gemma, “ schbner Kdelstein as, in de- 
fiance of etymology he delights to call it) contributed by 
Professor Haeckel to the September number of the 
DeuUcht Rundschau will be disappointing only to those 
who imagine that the theoretical and scientific results of 
such a visit can be analysed, combined and presented to 
the public within the compass of an article and in a 
sufficiently popular form to interest the readers of a 
magazine devoted to general literature. 

All, whether scientific or not, will find interest in the 
graphic zmd spirited account of Belligam, its Rest-House, 
its inhabitants, and the surrounding nature, animate and 
inanimate, which is here presented to us. The Rest- 
House keeper with an unpronounceable Singhalese name 
Ptof. Haeckel christened^' Socrates,” from his striking re- 
semblance to the bust of that great philosopher, heightened 
by the sententious maxims with which he flavoured his 
somewhat Jong- winded discourses. The Professor's de- 
voted attendant, a handsome Rodiya boy, whose Singhalese 
name, Gama-Meda, was classicised by him into Gany- 
mede,’' is described in detail with an affection that 
rises into poetical fervour. The picture presented by 
this poor outcast, the springs of whose heart were first 
opened by the kind-hearted foreigner whom it became 
the delight of his life to serve, is charming. “ Who so 
happy as Ganymede when summoned for an expedition 
to the woods or the shore for painting and collecting, 
hunting and shooting? When, on such occasions, I 
allowed him to carry the paint-box Or the photographic 
camera, or to sling the gun or the botanical case over his 
shoulder, he would stride after me, his face aglow with 
delight, looking proudly around on the wondering vil- 
lagers, to whom such favour shown to a Rodiya was 
utte^ incomprehensible. 

'‘To Ganymede’s unwearied skill and zeal I owe the 
moat highly prized objects of my collection. With the 
sharp eye^ the cunning hand, and the flexible agility of all 
Singhalese youths, he could catch the fish as it swam, the 
butterfiy as it flew, and would bound into the thickest 
jtiJ^le, or climb the loftiest trees like a cat, in search of 
the prev that had fallen to my gun.” 

Another pleasant figure, standing out sharp and clear 
among Professor Haeckers memories^ of BeUigam, is that 
of the second chief, 07 headman of the village, the Arachy 
Abayawira. His superior character and acquirements 
were known to the government agent of the southwi 
province, who had given the Professor a special introduc-* 
tiontohim. 

’ p, 3^. 


" I found the Arachy,” he unusq^Uy 

gent and enlightened man, of about forty years a^ 
with a circle interests and an amount of knowledge mr 
beyond those of his fieliow-coontrymen in general The 
prevailing stupidity, lasiness, and indifference of the 
Singhalese gave place in him to a lively interest in educa- 
tion, and a genuine wish to extend its advantages, to all 
within tbc range of his infiuence. He spoke English 
fairly well, and expressed himself with a natural good 
sense, and a clearness of judgment which often surprised 
me. 

“ Indeed, the Arachy might claim the title of a philo* 
sopher, in a higher sense than that of old Socrates at the 
Rest House, and I recall with lively pleasure our mwy 
and earnest conversations on subjects the most vamd 
and comprehensive. He was free from the superstition 
and fear of ^vil spirits which universally prevail among 
his Buddhist fellow-countrymen, and with open eyes for 
the wonden of Nature and their explanation by natural 
laws ; he had worked his own way to the position of a 
free-thinker, pjrepared to receive with delight the explana- 
tions of many of the riddles of Nature which my bet^ 
knowledge enabled me to give him. I seem to see him 
still, a fine, dignified, bronze-coloured figure, with regular 
expressive features, and an eye that lighted up with intel- 
ligence as I instructed him on some of the phenomena of 
Nature ; and 1 seem still to hear his gentle, vibrating 
voice, as he modestly and respectfully asked my explana- 
tion of this or that problem which had puzzled him. The 
higiiest and most amiable qualities of the Singhalese 
national character, a gentle and impressionable temper, 
and a natural intelligence were developed in the Arachy 
in the most attractive degree ; and when, looking back, I 
seek to re people my verdant Paradise with tbc slender 
bronze figures of its inhabitants, the ima^s of the Arachy 
and Ganymede rise before me as their ideal types.” 

The section of his article headed by the Professor " A 
Zoological Laboratory in Ceylon,” will be read by his 
fcllow' collectors, and, indeed, by all who appreciate per- 
severance in spite of obstacles, and entire devotion to a 
scientific object, with feelings of lively sympathy mingled 
w'ith admiration. The difficulties arising from want ot 
furniture and appliances, from the absence of all skilled 
assistance, from destructive insects, and above all, from 
the climate of Ceylon, were such as would have daunted 
any less ardent believer in the cause for which he laboured. 
We wish that we had space to extract at length for the 
benefit of youthful experimenters the Professor's account 
of his improvised tables, cabinets, and shelves, and of the 
semi-despairing resignation with which^ after a long day's 
collecting, he would empty the contents of his jarS and 
glasses to find nine-tenths of his treasures dead before 
their time from the beat and moisture of the air, and use- 
less as specimens. Another inffiction which he seems to 
have borne with admirable patience consisted in the 
intrusive curiosity of the natives, who crowded uninvited 
into his work-room, or throng round him on his return 
from a fishing exp^ition, oHen causing him to lose the 

recious minutes which would have saved some ol his 

alf dead specimens. The Arachy's explanation that all 
the white sand and queer little fishes combed in 
glasses and jars were to be used to increase knowledge in 
the world was received with derision by the villagers, the 
more simple of whom bdieved that the atmnger was 
inventing a new dish of curry, WhUc the wise-bqada lotAed 
upon him as a Europwn madmam The want cd gifua 
windows was another serious drawback to the preserViwn 
of the collection when once safely housed. The giMten 
wooden jalousies, which toe universal in Ceylon* kept ^ 
room too daiic for work with the mkroscc^ while 
ting an amount of wind end dnst (not to W 

more serious incursion of hosts of kiseots) vefy/djra- 
mentai to the specimens and htstnunents* Ail , 

drances and others notwithstanding^ 1^ 
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amftmd At BeUigam matenab for the study ef a life- 
thn&and eyen obtained some consolation from finding 
o<mmination of die fact which has recently been stHkingly 
demonstrated by the ChulUngtr expedition, namely, that 
Jift does not exist in anything like the same diversity of 
form in different oceans as on different continents ; and 
that in essential features the marine fauna of one tropical 
coast differs very little from that of another. The account 
which Prof. Haeckel gives at some length of tlie daily 
routine of his life in Belligam is interesting. The Pro- 
fessor begins by congratulating himself on this accident 
of position as affording him twelve clear working hours 
in the day. 

1 rose/’ he says, ** regularly before the sun, and had 
enjoyed my first morning bath by the time he showed 
himself from behind the palm-woods of Cape Mirissa, 
exactly opposite ray Rest-FIouse, As I step^don to the 
verandah to enjoy the sudden awakening of the glorious 
day, I was sure of finding Ganymede with an open cocoa- 
nut of sweet, cool milk, than which there could be no 
more refreshing morning drink. William, in the mean- 
time, was shaking my clothes free firom the millipeds, 
scorpions, and other insects, which had crawled into their 
folds during the night. Then came Socrates and served 
me with tea, accompanied by a bunch of banana fhiit 
and the maize bread m the country. My usual beverage, 
coffee, is, strange to say, so bad in Ceylon as to be un- 
drinkable, principally because the extreme moisture of 
the climate prevents the berry from drying properly. 

At seven o’clock my boatmen appeared to carry down 
my nets and glasses for the daily canoe expedition. This 
lasted from two to three hours, and on my return 1 busied 
myself in disposing my captures in glasses of different 
sizes, and saving such as could be saved among the few 
survivors. The more important specimens were micro- 
scojped and drawn at once. Then 1 had my second bath, 
and at eleven o'clock appeared my so-called ‘breakfast/ 
consisting chiefiy of curry and rice. The rice was simply 
boiled, but in the preparation of the curry my old cook, 
Babua, exerted all the ingenuity with which nature had 
endowed his diminutive brain to present me with a fresh 
combination every day. Sometimes the curry was ‘sweet,* 
Sometimes ‘ hot ; * sometimes it appeared as an undefin- 
aWe mixfum comp&situm of vegetables, sometimes as a 
preparation of the flesh of various animals. Habua 
seemed to divine that as a zoologist I was interested in 
every class of animal life, and that he could not do better 
than turn my curry into a sort of daily zoological problem. 
... He was apparently a staunch upholder of the theory 
of the near relationship of birds and reptiles, and held it 
to be immaterial what particular species of Saurian were 
prepm^ for the table. 

**jFortonatelyformy European prejudices, I only became 
Acquainted by degrees with the zoological variety of my 
daily dish of cuny ; usually not until I had swallowed a 
considerable portion of it in silent resignation. . . , My 
great rtsource as an Article of diet was the fruit which 
abound^ at every meal and made up for all that I suffered 
from BaimA*s curries. Nex^ to the bananas of every 
vanetv, of which I cotimimed several at evety meal, my 
standmg OMsertconeitted of tmngoe^{Iliangi/fra iWto), 
{^ir-shaped mneen fruit, from three to six inches long ; 

, their cream-lIke pulp has a faint but distinct aroma 
of turpentine. Thefrmt of the passien^flower (ias^^ra) 
was wry to my taste, remixiding me of the 

f waaless {deased with die renowned custard- 
— ^e soi^ (rf the and with 

almond, ^the hard airt of ^ Termiftalia 
ife. ^There Ate singly few apples ^ oranges in 
tttm ijhe Sa^ and not 

f W «f ettW^iitjoa ts^^QubttoM chiefly 


ployed the hot hours of mid-day-^from twdve to four 
o'clock^ in anatomical or microscopic work, in making 
observations and drawings, and in the preservation^ and 
storing of my collected objects. The evening hours, from 
four to six o'clock, were generally occupied with some 
lovely country excursion ; sometimes I made a water- 
colour sketch, sometimes I sought to perpetuate one of 
the beautiful views in photography, ^ow and then I 
shot apes and birds in the woods, or collected insects and 
snails, or hunted among the coral reefs on the shore, 
adding many curious objects to my collection. Richly 
laden, I return to the Rest House an hour or less before 
sunset, and worked for another hour at the preservation 
and arrangement of my specimens. At eight o’clock, my 
second chief meal, or dinner, was served. The 
rfsisiance at this was again the inevitable curry and rice, 
followed sometimes by a fish or a crab, which I enjoyed 
immensely, and then by some dish composed of eggs or 
meal, and finishing again with delicious fruit. . . . The 
important question of ‘what to drink,’ seemed likely at 
first to prove a difficult one. The ordinary drinking 
water of the lowlands of Ceylon is considered very bad 
and unwholesome, the highlands, on the contrary, being 
rich in springs of the purest and freshest water. The 
great rains which fell daily on the island bring down a 
mass of mineral and vegetable deposit into the rivers 
and the stagnant water of the lagoons is not un fre- 
quently in communication with them. , It is not cus- 
tomary to drink the water unless boiled or made into 
tea, or with the addition of claret or whisky. My 
friend Scott had given me an abundant supply of the 
last-named beverage, but on the whole, I found no drink 
so pleasant and refreshing as well as wholesome, as the 
fresh milk of the cocoa-nut. 

“My frugal dinner at an end, I usually took a solitary 
wralk on the shore, or delighted my eyes with the sight of 
the illumination of the palm woods by myriads Jof fire- 
flies and glow-worms. Tlien I made a few entries in my 
note book, or tried to read by the light of a cocoa-nut oil 
lamp. But 1 was generally quite tired enougli to go to 
bed soon after nine o’clock, after another careful shaking 
of the clothes for the expulsion of scorpions and 
millipeds. 

“ The great black scorpion (nearly a foot long) is so 
common in Ceylon that I once collected half a dozen in 
the course of an hour. Snakes exist also in great num- 
bers* Slender green tree-snakes hang from almost every 
bough, and at night the great rat- snake {CorypkodoH 
Blumenbackii) hunts rats and mice over the roofs of the 
hut«. Although they are harmless and their bite not 
poisonous, it Is by no means a pleasant surprise when 
one of these rat-snakes, five feet long, suddenly drops 
through a hole in the roof into one’s room, occasionally 
alighting on the bed 

“ On the whole, however, my nights in BelUgam were 
but little disturbed by animal intruders, although I was 
often kept awake by the howling of jackals and the un- 
canny cry of the bevil-bird (a kind of owl, Syndum 
Jndrani) and other night-birds- The bell-like^cry of the 
pretty little tree-frogs which make their dwelling in frie 
cups of large flowers, acted rather as a slumber song. 
But 1 was far oftener kept awake by the whirl of my own 
thoughts, by the recollection of the many events of the 
past day, and the anticipation of that which was to come. 
A brilliant succession of lovely scei^ of interesting 
observations and varied experiences mingled in my brain 
with plans of fresh enterprise and new discoveries for 
the morrow.** 



A SVlAJi PRINTING PRESS 

r WAS mentioned in a recent number of this journal 
thAt A printiM press worked by solar heat had ^en 
exhibited in the Tuffcrics Garden in Paris on the doea- 
Heri; di A We are enabled to give some pArticttkws 


m 








the contrivance fri»n an account pOblialiedi in La 
from which the accompanying iUuattaCion is 
h&trowed by permission of the editor. The solar gene-* 
rator was one of those devised >y M. Abd Pifre. who has 
improved in^some points on the original inventicm of M. 


Metxcbat. The insolator^ akcMMi in tkeaniddli of pic- 
ttiee» cneasurcd 3*|om dhuiseter at the apMuee of the 
paiabolic mirror. It was set id the gmen> near ^ 
large basin^at thefopti^ the ligM of at^ of the |eu de 
Paume. The steam fram the hoilw phuM in its f oeus 



▲ Sokr Priqting Prut. 


was utilised by means of a small vertical motor (shewn on 
the left), having a power of 30 kilo^rammetres, which 
actuated a Marinoni press (on the ngbt). Though the 
sun was not very ardent, and the radiation was hindered 
by frequent clouds, the press was worked with regularity 
from I pan. till 5.30 pm., printing on an average 500 


copies an hour, of a journal specially composed for the 
occasion, vis., the So/al Journals Tliis result, though 
not indicating a revolution in the arc of priiatiitg, may 
enable one to judge of the services these tnsaU^rs may 
render in climates with a radiation more powerful and 
constant. 


NOTES ON THE A YE^A YE OF MADAGASCAR 

H aving recently passed through that part of Mada- 
gascar which is the habitat of the Aye-aye, and 
having made careful inquiries from the Malagasy respect- 
,ing the habits of this strange creature in its aaitivd haunts, 
I have thought that the information gained might be of 
interest to the readers of Nature, and thenmne note 
down ^ result of my inquiries. 

The Aye-aye lives in the dense parts of the great forest 
that runs along the eastern border of the central plateau 
ef the island, but only in that part of it which separates 
the Antsifahnaka province from that of the Bdtsimishraka, 
arid which is about twenty-five miles from the east coast, 
hn Utitucie 17® aV S., or thereabouts. Possibly there are 
other parte of the country where the Aye-aye M.fouiid ; 
but so far as my knowledge extends— and I have made 
inquiries in different parts of the isianti— this is the only 
repon where the creature finds its home. In Carpenter's 
^^ 2 eiolegy ''the Aye-aye is said to Ise isare 
mam country^ ; and Mr. Gosse in pne of his boaiks con^ 
jttctures that it is pmbaMf marly extinct ; hut, from what 
I gathered from the nariveS, it seems lo be pret^ common^ 


its nocturnal habits and the superstitious awe with which 
it is regarded (and of which I shall presently speie^, 
accounting for its apparent rarity. 

The native nave of the animal is Haihay (HSU ) ; but 
this is not derived from the ** exclamations of eurp^'' 
which the mtivw '‘exhibited at the sight of an unknown 
animal,'' but is aimply onomatapooetic, the creature's cat! 
being " Hail^j Haihay." The animal, as is well known, 
is Doctmnal in us habks, prowtiog about in palrsr^^rtmie 
and female. It has but one young one at a bM* Jt 
builds a nest of about two feet in. diameter, of wriga 
dried leaves, in the dense foliafe of the up|^ bmwChAi^ df 
trees. In this it spends the day in sleep. The npet is 
entered by a hole in die side. 

The teeth am used in sciatdhbig atriky the b^ 

in search of insects, and the limg daw m 4r$figim but tbii 
prey when found. A whhe insect called 
sibJy the larva of some beede) seems to form Ifr j 
food. I was told that k freque^ tapa i^e&k wlpl0; 
^ leet,and then Usteaslor the mosweabAt at 
iwaeati^thitssaviflgitselfueefrasl^ 

Attbe sii^ of maii, ihoirii»g that for 
not been molested 4y him J is iskteSd frtit*. 
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wiU tbow« Ttie lUktiveA Ittve a 
hMJt of the cmtore. beliMog that it poasenec aome 
ui^ifnutttral poi^er by which it caa destray tboae who 
•eek to ca|»tune it, or do it harm. The ctmsoqueoce of 
is that it is with the greatest difficulty one can 
obtain a specimen. With most of the pe<^ie no autiount 
of money would be a sufficient induomeot to go in pnr- 
eoitof me cxeatore, ^'becaase/' say thej^ ‘*we value our 
lives mbre than money.’" It is oidy a few of the more 
dating spirits among them who, knowing the i>. 
the secret by which they can disarm it of tu dreaded 
power, have the courage to attmpt ks capture. Occa- 
siotmy it is brought to Tamatave for sale, where it 
realises a good sum. Now and then it is accideotaily 
caught in the traps which the natives set for lemurs, but 
the owner of the trap, unless one of those vm^sed in the 
Aye^aye mysteries, who knows the charm by which to 
.counteract Its evil power, smears fot over it, thus secuiiog 
its forgiveness and goodwill, and then sets it fiwe The 
story goes that occasionally, when a person sle^ in the 
forest, the Aye^'aye brings a pillow for him— >jf a pillow 
for the head, the person will become rich ; if for the foot, 
be will shortly succumb to the creatute’s fatal power, or 
at least will become bewitched. Such is the account 
which the natives give of the curious Cheiromy^ Mada^ 
gascarumis, K. BaKON, 

L.M.S. Missionary 

Antananarivo, Madagascar, April, 1882 

THE AMERICAN ASSOC/A TION FOR THE 
ADVANCEMENT OF SCIENCE 

(From a Correspondent) 

'T^HIS body held its thirty^hrst annual meeting at 
A Montreal during the vmk beginning August aj. 
under the presidency of Dr. J, W. Dawson, LI...D., 
F.R.S.^ Ample accommodation for the Association was 
found in the buildings of McGill Univecsity, and the 
attendance was very large, 939 persons having been regis- 
tered. Besides the American and Canadian Fellows 
axkd Members of the Associalkm, there were several 
guests from abroad, anumg theot, Dr. W. B. Carpeoler, 
Ilr. L H. Gilbert, Prof. VViltshire, and Dr. Pheo^ of 
London; Dr. Samuel Haughton and Prof. Fitagerald 
irom Dublin, together with Messes. Sisbo of Budapest, 
Kowaledcy of Moscow, and K5n^ of Paiisi, all of wnom 
made ootnmunicatioitt to the Association. 

Affor the opting oeremonies on the morning of the 
limt day, the nine sections into which the Associatkm is 


^ dimed listened to the addeesses of their respective 
^co-presidents. These sections are as follows: — A 
Hatbemaiics sndAstroiiomy ; B. Ph>'jics 1 C Qiemistry ; 
D. Mechanical Science; £. Geolc^ and Geograidiy; 
F. Biology: C. Uistology a^ Microscopy; H.Aaffiro- 
foMgy ; and I. Ecehamk: Sckaoemid Statistka Accesd- 
^ to a«stom» the intiring pra^nt of the Asaociatkiii, 
Georo ). Brush, gave hb addsess on the first 
Woitaes&y takiM for his theiii& The Progress 

*^®!?^*?r****S?*W^ IhiswwIbUasmttby a reception 
pfthe MembOT itf ffieAaSodati^by the Local Qmmiktee, 

QnTteemday 

thej^ Museum of Natural History, 

fo^^ected^aoost Of twiyooo cMfom by Mt Wr 
to woefor- 

ludfy o^ed with by Mr. James Hatl and Dr. 

ft ffeyloh themhi by the 

^f^gy^s-sssssa 


of papers, however, ocoti{ued both morning 
noon of these days, und of Wednesday the 3otb, on Bie 
evenii^ of whkh day the closkig meetisig was held, she 
Associadon adjounting to meet next August at Miaaea- 
poiis, in Minnesota, under the presidency of Dr. C. A. 
Young, of Princeton, New Jersey. The number of papers 
enteim was 356, of which nearly all were read oitocr at 
length or in s^tmet, and will be puMished in the 
Proceedings. 

In addition to the OMCUtaioBs already noticed was one 
provided by the HaxlKnir Ccnniuissioners, and ano^r 
through South-eastern Canada, to Lake Memphramagog 
at the close of Uie meeting. As entertainment m the 
galleries of the Montseal Fine Art Asspetstion should also 
be mentkmedf and various garden parties and /tits to the 
oitiiens, who vied each other and with the xailwtays 
and steamboat lines in toeir hospitalities to the-members 
of the Associatioa. 

Mention should here be made of a Handbook of 
Montreal, an illustrated volume of 159 pages, prepared 
for the meeting by Mr. S. £. Dawson, of the Local Com- 
mittee, and presented to tbe members. This little book 
is remarkable for Its excellent historical introduction, and 
also for a valuatde coloured geological map of the environs 
of the city, prepared by Dr. Sterry Hunt. 

After tbe meeting a small party, including Dr. Car- 
penter, Prof. Wiltshire, and Dr. Stabd, were conducted 
by Dr. J* W. Dawson and Dr. Sterry Hunt to the re- 
markable locality of Ecsdon Canadense^ near St. Andrf 
AvelUn, among the lAurentide Hilla, not far from tbe 
City of OUawa. 




PROFESSOR PLANTAMOUR 

'T^HE daily journals nodly the decease on the 7th 
^ insUmt, at Geneva, of l^of. Piantamour, for many 
years Director of the Observatory and Profoiaor of 
Astronmny in the Unlvcuaky of duit city. 

Emile Hantamour was bom at Geneva in i8tc, and 
received his early education in the old college founded by 
Calvin. He entered tbe Geneva Academy in 183), where 
he becaaie a pupil of Alfred Gautier, then in the Chair of 
Astronomy, and on graduating, adopted this science as 
bis profession. He studied two years at Paris under 
Arago, and subsequently prooeeded to Kdnigsbeig, adune 
be became a pupil of tto illustrious BesaeL liis inauginal 
dissertation was upon the mediods of cakuloting the 
orbks tk* comets, axui he obtained the degree of Doctor in 
1839. Be sub^ueatly visited Berlin where Evoke was 
then one of the great mastocs of astronomical science of 
the day. On retontkig to Geneva he was appofoted Pvo- 
lessor of Astsnaomy and Director of the Observatorv ; 
these positions he continued to occupy nearly up to tM 
time his decease. The observations made under his 
dtiwcriott were published in various parts, commenchig in 
lfi43« and tolatrato astnmoiinvyniu^etkm,aiid meteep^ 
io^. He took part to a awimer of geedetical eperatkms 
in Switterland, and was the rq^reaentotive of Geneva im 
the Swiss Geodetic Commission. 

Plantomour was a mati of cemsidembte private means, 
and hence was iad^ndciit of the very modest salary 
astachuigeo his official mNutioa. A fowpdars since he 
presents a KHhqh imaolior to the Observatory of 
Geneva, and ahaUffiiig saitffiile for It was erectod at Us 
eapenaa. This htsmttoaRt has ahnsdy done good week 
indtoAimds af Be. Meyes. Plantom^ devotied asuah 
atomtson fo oomecarir tattonsmy, oanvof his most 
isfr lawnriiiiijitiuni faing his ihtonwination of definitiv e 
" lanto aflitanMda" aoatot of 1844, which was bbsenudd 
’k thto3MM|r,to the mtdiiie if 
aum. mpeirtto , aiiatod> m . tfawmanhie ^monmdty for tfea 
dakidfolkn of oihk PfotoMnowhmfiiilt 

wasA'atoHawkd''toMbkmie'! wAertaidag acconiit 
the' ’dlect'.’af^.’!tte' 4 ilhMtiea «f the 'plwsti dwhig tiie 





5o6 


comet’s vssibilftyi he concluded tha.t at the passage 
through pcriheUoa in October, 1H44, the comet was 
moving in an elliptical orbit with a period of revolution of 
102050 ± 30^ years. In 1846 he made extensive calcu- 
lations bearing upon the motion of the two heads of 
Biela’s comet, the faults of which will be found in No. 
584 of the Astrommische Nachrichtm. He farther dis- 
cussed the elements of what was called at the time 
‘*Galte’s second comet,” 1840 II. (As/ron. Nach,^ No* 
475-6). In this paper he pointed out some anomalies in 
the intensity of the comet’s light, similar to what has 
been observed from time to time in other comets. 

PUntamour was placed on the list of Associates of the 
Royal Astronomical Society in 1844; he was a corre- 
sponding member of the Academy of Sciences of the 
Institute of France, and honomry member of the Academy 
of Turin. Few of those colleagues who were at work at 
the commencement of his astronomical life now remain. 


ON SIR WILLIAM THOMSON'S GRADED 
GA L VAN 0 METERS 

T wenty years ago the experimcnfal sciences of 
electricity and magnetism were in great measure 
mere collections of qualitative results, and, in a less 
degree, of results quantatively estimated by means of 
units which were altogether arbitrary. These units, de- 
pending as they did on constants of instruments and 
conditions of experimenting which could never be made 
fuUy known to the scientinc public, were a source of 
much perplexity and labour to every investigator, and 
to a great ^tent prevented the results which they 
expressed from bearing fruit to the furtherance of 
saentihe progress, Now happily all this has been 
changed. The absolute sptem of units introduced by 
Gauss and Weber and rendered a practical reality in this 
country by the labours of the British Association Committee 
on Electrical Sundards has changed experimental elec- 
tricity and magnetism into sciences of which the very 
essence is the most delicate and exact measurement, and 
enables their results to be expressed in units which are 
altc^ether independent of the instruments, the surround- 
ings, and the locality of the Investigator. 

The record of the determinations of units made by 
members of the Committee, for the most part by methods 
and instruments which they themselves invented, forms 
one of the most interesting and instructive books in the 
literature of electricity, and when the history of electrical 
discovery is written the story of their work will form one 
of its most important chapters. But besides placing 
oa a sure foundation the system of absolute units, 
they conferred a hardly less important benefit on elec- 
tricians by giving them a convenient nomenclature for 
electrical quantities. The great utility of the practical 
units and nomenclature, which the Committee recom- 
mended, soon became manifest to every one who had 
to perform electrical measurements, and has led within 
the last year to their adoption, with only slight al- 
terations, by nearly all civilised nations. Although It 
is not yet quite twelve months since the late Con- 
gress of Electricians at Paris concluded its sittings, { 
the recomiUendatioRs which it issued have been widdy 
adoi^ed and appreciated ^by those engaged in electrical 
work, l^^ve thus begun to yield excellent fruit by 
rendering immediately available for comparison and as a 
basis for further research the results of experimenters in 
att parts of the world. Soon even the ordinary workmen 
in charge of dynamo machines or employed in electriod 
laboratories wul be dble to tell the number ol volts and 
ampem which a generator can give at a certain speed 
ana tmder cettahi conditions, to determine the nummnr of 
amperes of Current requiiea to light an incandescence 
lamp to ks fun brilliancy, or to measure the capacity oi a 
secondary ceBk coolcanbs per square centimetre. 
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But in order that the full benefit of the coacluaipae 
of the Paris Congress may be oUained it is easenlbd in 
the first place that convenient instrumenU should be 
used, adapted to give directly, or l^an easy reduction 
from their indications the number of amperes of current 
flowing in a particular circuit, and the number of volts of 
difference of potentials between any two points in that 
circuit , To be generally useful in practice these instrumenis 
should be easily portable, and should have a very large 
range of sensibility ; so that, for example, the instrument, 
which suffices to measure the full potential produced by 
a large Siemens or Edison machine, may be also avdii- 
able for testing, if need be, the resistances of the vj^us 
parts of the armature and magnets by the only satisfac-* 
tory method; namely by comparing by means of a 
galvanometer of high resistance thcdifTeienceof potential 
between the two ends of the unknown resistance with 
that between the ends of a known resistance joined xtp 
in the same electrical circuit. In like manner the 
ampere measurer should be one that could be introduced 
without sensible disturbance into a circuit of low resis- 
tance to measure either a small fraction of an amf^re, or 
the whole current flowing through a circuit containing a 
large number of electric lamps. These conditions are 
fulfilled by two instruments recently invented and patented 
by Sir William Thomson and called by him Graded 
Galvanometers. To give a short account of these instru- 
ments is the object of the present article. 

/. Pot€fiiial Caivaiwfneter , 

The galvanometer used for measuring differences of 
potential in electrical circuits is shown in Fig. t which is 
engraved from a photograph of the actual instrument. 
It consists of two essential parts, a coil and a magneto- 
meter. The coil is made of silk covered copper or 
German silver wire of No. 32 B.W.G. When made 
of German silver wire it contains about 2,200 yards of 
wire wound in 7,000 turns, and has a resistance of over 
6,000 ohms. It is made in the form of an anchor ring 
having an outside diameter of fourteen centimetres 
and an inside diameter of six centimetres. Tht 
diameter of section is thus four centimetres. The coil 
is wound within a mould of proper shape and dimensions, 
and is then impregnated with melted paraffin under tbe 
receiver of an air-pump. A solid compact ring is thus 
obuined, vriiich does not require a wooden case ; and 
which served roundwith a covering of silk ribbon locduweU 
and is not at ail liable to get out of order. The coil thus 
constructed is attached to one end of the horizontal 
wooden platform P shown in the drawing, and )u^ 
in its place by a pair of wooden Clamps fitted to ‘the 
lower half of the coil, and screwed firmly to the end of 
the platform. When in position the pUne of the coil i< 
vertical, and at right angles to a V grobve that runs aJ<mg 
the middle of the platform. The centre of the coil Is 
opposite to and about one and a half centimetres above 
the bottom of this groove. 

On the platform P rests the magnetometer M (shdwn 
in plan in Fig. a), which consists essentially of a ays* 
tern of magnets pn^ly supported so as to be We 
to turn round a vertical axis, and shielded from 
rents of air by being enclosed in a quadiantat id^VIped 
box having a closely fitted glass Cover,. Eadh txMMfbiet 
is fully one centimetre in tagtb, and is made o£ 
bard steel wire of No. 18 B.W.G. Four bf thesd kW 
nets mounted in a frame irith their peAeis mrOpdVm 
similar directions from the ^needle" of the 
ment. The frame carrying the is # ^ 

thin bars of aluminium placed am by fidd 
planes vertical and ktumt a cenrimetip^ klip 
nected by a bridge of sheet 
the magn^ are fixed fo b«des hi the iNSriM sMteshjr 
alnmlnnim firame so.thkt the fibp ikie^ 
of four horizonud paraM edges of a t^iangW 
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Inttte connectinff tht two aldies of tho framo a 

'“^^Sire CM is fiaed, and this rpsts on an iridium-tiwed 
itandtnjr up from the bottom of the coataiiung 
The sioi» of the frame are made long enough to 
foim when brought together at one end an index about 
aitm centimetres long of the shape shown in Fig. 2. The 
point of the index ranges round a scale of tangents 
l^ced round the carved edge of the bottom of the box. 
To prevent error from parallax the bottom of the box, with 
the exception of the narrow strip occupied by the scale, 
is covered with a mirror of silvered glass. The observer 
when taking a reading places his eye in such a position 
that the point of the index just covers its reflected image, 
and reads off the deflection indicated by the position or 
the point of the index on the scale of tangents. The scale 
is engraved on paper, and firmly fixed to the bottom of 
the l^x by photograper's glue ; and thus any change of 
length due to varying amount of moisture in the 
atmosphere is avoided. 

The magnetometer box rests on three feet and a flat 
spring. T wo of these feet, which are in a plane perpen- 
dicuto to the plane of the box and passing through the 
supporting point and the zero of the scale, slide in the v 
groove cut along the middle of the platform : the third 
foot rests on the plane rurface on one side of this 
groove, the spring on the other side. By this arrange* 
ment the magnetometer is rendered perfectly steady and 
can be moved with perfect freedom along, but only along 
the platform. A small circular level carried by the box 
shows when the plane of the magnetometer is horizontal 
This adjustment is made by means of the two screws 
which support the platfoym at the end remote from the 
coil. 

To lift the system of nmgncts and index off the bearing 
Cap when the instrument is not being used, or when it is 
being carried from one place to another, a small collar- 
piece free to move roundf the supporting point is raised 
up by a horizontal screw turned by a head outside the 
magnetometer box. When raised this collar- piece forms 
a supporting platform for the needles and securely 
prevents them from moving about and sustaining damage. 

To increase the directive foixc on the needles when 
required, the scrai-circular magnet shown in the drawing 
is used with the instrument. This magnet is made of the 
beat steel, and is tempered glass-hard. It is magnetised by 
sending acurrent through a semi-circular coil containing it 
When in position on the instrument it is supported on 
^ t^o flat pieces of brass projecting from the radial sides 
of the magnetometer box. The magnet terminates at 
one end in a cross piece of brass having on its under 
side at one end a small projecting brass knob. This 
knob fits into a hollow in one of the projecting arms of 
brass, while the other end of the cross piece rests simply 
on the plane surface of the arm. The other end of the 
magnet is brought to a rounded point which rests 
in a V notch cut round a cylindrical shoulder on a 
Wrw Spindle (sein on the right-hand side of Fig. 2 ^ 
which works through a nut iix^ to the other projecting 
artnpf the magnetortieter box. The magnet thus rests 
with its magnetic axis as nearly as may & in the hori- 
fOntal plane through the axis of the needle, and nearly 
Mt right adsrtes to ^ line joining the centre of the 
needle's axis withtte sero of the scale. Its axis may 
M placed accumtely at fight an|des to this line hy turning 
tiu scresr until the tM^ pi^t. accurately to sero. 

' TM m^et thus mounted ntoatos In the saiM position 
tolatitwy to the magnetometer. . 

vThe doU ll to.s^usted that itt orntra fa od a lerel irith 
ftoituguetic amsof th« itaadla adwia the nuumetometer 

t!h» I«dgnet}chai ^e sero 
iti<^.i*e leaia« tW hamwatat v gfopte la the ’^torm 

thd d^toa;h<'>th» coll 
vflilmcjs If tw tis Am in the v 


magnet with it without disturbing its cere adjustment of 
the needle, and the magnets wtllln every position of the 
m^etometer be in the same field of force. 

On the boxwood slip in which the V groove is cot is 
marked a series of positions of the front or circular edge 
of the magnetometer, for which the corresponding aum* 
bers of divisions of deflection for one volt difference of 
potentials, when the intensity of ihe magnetic field at the 
needle is one C.G.S. unit, are the terms of the geometric 
series . . . ^ 4, 2, i, ^ . These numbers are stamped 

on the boxwood slip opposite the marks indicating the 
corresponding positions. The number of divisions of 
deflection for the nearest position of the niagnetometer, 
that at which the centre of the magnetic axis of the needle 
is as nearly as may be at the centre of the coil, is not 
generally a term of this series, but it is determined 
in every case, and like the others is stamped on the 
platform. 

The instrument is used for the measurement of high 
potentials with the semicircular magnet in position ; but 
for low potentials the magnet is dispensed with, and the 
needle left under the earth’s directive force alone. The 
field intensity given by the magnet of each instrument is 
determined before the instrument is sent out, and is 
painted on the magnet The intensity of the field without 
the magnet, at the place at which the instrument is used 
has if necessary to be determined. In practice it will 
generally be found convenient to use some position of the 
magnetometer which gives a convenient number of 
divisions of deflection per volt for the field employed. 
This position is determined by the user of the instrument, 
who marks it on the platform by drawing two vertical 
lines on the sides so as to prolong two w'hitc lines which 
are marked on the sidea of the magnetometer. 

The instrument as thus constructed admits of a very 
wide range of sensibility. By diminishing the distance 
of the magnetometer frjm the coil from the greatest to 
the least, sensibility of the instrument can he increased 
fifty fold ; and by removing the field magnet from the 
instrument and leaving the needle under the influence of 
the earth' s force alone, a sensibility fifty times still greater 
can be given to it For the practical purposes for which 
these instruments are designed the suspension of the 
needle by cap and point is the most convenient; but 
with this suspension there is alwavs, with low directive 
forces, a slight error due to friction : and it is therefore 
not advisable to push the sensibility of the instrument 
further by diminishing the directive force of the earth’s 
magnetism. An instrument of this kind, however, made 
for special purposes with a silk fibre suspension could be 
rendered more and more sensitive up to the limit of 
instability by so placing a magnet or magnets as, while 
not interfering with the uniformity of the field at the 
needles, to diminish more and more the earth’s directive 
force. This method of increasing the sensibility of a 
galvanometer idthough quite commonly used by scientific 
electricians is not, 1 have reason to believe, at all well- 
known generally, and recourse is had, alto^etuer unneces- 
sarily in many cases, to troublesome astatic combinations 
in order to olnain sensibility. 

An important feature of this instrument in connection 
with Us use Tt the measurement of high potentials is 
the arrangement of terminals which has heea adopted. 
In certain circumstances when the ends of the coil 
of a potential galvanometer ate attached to terminals 
fitted with binding screws, it is convenient to con- 
nect the instrument with the ctrcuU by wires attachad 
to these screws; bi^ in the case of a dynamo circuit 
giving between the terminals of the coil a potential 
difibinoe of eil^y or a hundred volts and upwards, 
this plan of coonecrions has been found highly dstn- 
gerout* if thec wws are twisted together and are 
ordinary covered ivitses there Is aivnivs a 

liabititf may cause conductltm from 



mtrt/RE 

" I ■! — ..■■.I* .iiiii W ^i. ' i I>ii f i,iii> ' || [ ' i H iii f ' 

one wire to the and the destmetion of the wires. To |»nwent any current hit«n fteneins! throitj^ the cbS ew* ' 
Again the rsKis or tire wiitsaieahnM sore whrm r^ cept edtenereadfngta being 

from the mstrunwiit to be left dangling either m contact, key, shown behindthecoH m Fig. r, U insertetf^ween one 
or so as to be easily brcnight into cofttect inadvertently of these terminals and ^ coiE .The loads for ocmnecC* 
by ajpttfset by, with certain result if the dynatno is ingthe i nstnrnient with the ciirttft have their ends brtmglrt 
runnmg, « the immediate fusing of the wires. To pre- together so as to terminate in two pou^lel snips of stobt 
vent the' possibility of such an accident Sir Wilham copper kept apart by a piece Of wood and held in p^« 
Ibomson has used as terminals for the coil two tion by a good serving OTstttmg waxed cord. The two 
*^®*^®**iP® copper about li ctns broad which stand copper strips with the piece of wood between them have 
up verticafly facing one another about a centimetre apart, their ends turned down at right angles to their length, 
Within a verdcal eavhy in the wooden l^ock behind the coil, and vdien connection is to be made are pushed down mto 
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the cavity between the two bars to which the ends of 
the coil are attached. These bars are placed sufficiently 
near together to be forced a little apart by the contact 
piece, and thus give a secure spring contact. The leads arc 
made of thin stranded copper wire, well protected by a thick 
woven covering of cotton, and are vcrjr flexible. They tcr- 
ndnate in two spring clips (shown in Fig. l ) made each of a 
st^ of stout copper held firmiy against the flat side of a 
piece of wood, of semicircular section, by an India rubber ] 


I 

I 



Fto. 9. 


band passed round a groove in a semidrcular piece of 
bnuBS soldered to the copper strijp, and round the back of 
the p&eoe Of wood. A groove carriec^ along the piece df 
wood libove the elastic band prevents the copper strips 
from turning round relatively to the wood, and thus a 
good and safe contact is made between the copper and 
anything on which it may be clipped. These clips are 
quite as efficient as binding screws and a great deii 
more couvenieitt. They can in an instant be attached to 
or removed from a wire or lead of any sire and in buy 


position. For convenience in the use of the instrument 
the covering of one lead is coloured red, of the other blue. 

II. TAe Current GalvanomeUr* 

This instrument is shown in Fig. 3. It differs from 
the galvanometer above described only in the coil and 
arrangement of terminals. The coil is made of stout 
copper strip about i *3 cm, broad and 1*5 mm. thick, 
wound in six turns, insulated by asbestos paper fdaeOa 
between. The outside diameter of the coil is about 
locm., the inner diameter about 6cm. It is covered like the 
other with silk ribbon, and attached in a similar manner 
to the platform P. A magnetometer exactly the same as 
that described above is used with the instrument, and at! 
that has been said above with regard to the graduation Of 
the potential galvanometer is applicable also in ^ 
present case, except that now amjmes, not volts, are the 
subject of measurement. 

l^is instrument is of course only suitable for the 
measurement of continuous currents, but owing to ^ 
small resistance of the coil, it can be left without risk of 
damage in a ctreuit with a current of upwards of too am* 
pcrcs flowing continually through it, while it is of sttffi- 
cient sensibility to measure with accuracy, when the 
needle is acted on by the directive force of the eail^ 
alone, a current of from i-ioth to r-iooth of an ampere* 

In special instruments for measuring ver>" strong cifr- 
rents me coil is made of a single turn of massive CQpim 
strip, fitted with proper termhiais to obviate UMhC 
heating at the contacts. With this mode of construction, 
an instrument can be made which shall measure bM 
accuracy currents of from i-ioth of an ampere to 
mtptres. 

A pair of well-insulated leads several yards long, madb 
of copper-wire cable contaming 133 strands of wfre df 
‘32mm. diameter (No. 30 ]pvW.G^\ and thei^qie Vm 
flexible and of inappreciable resistance, ait sent out SfiNRf 
each instrument to be used with it These are 
coiled on the table beside the instrument in Flg;„ 3. ; . 

The termmale of the instrament and the oie#' m 
mclndlng U, by meaas of Its leads, hi any 

the eurrentsin distent : 
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into^ or vithdrawtt from odcli circuit with as little disturb* 
as pofttble to the curiuat hithar ciraik. To do this 
wiwut the compUcatlotis of switches or arrani^emsnu of 
bin^g screwSi the very simple pbm of tarmioalSf shown 
in ti£ % has. been a&pted ends of the copper 

strip mnning the coil are brought out horirontaliy behind 
(he instrument^ one above the other, with a thin piece of 
wood between them for inaulater. On one end of the 
leads for afttachfsieat to these teminals is a spring clip, 
formed of two stout strips of cepptt, one attaclm to each 
lead, kept apart for a short distance along their length 
by a thickish piece of wood, and held in their places 
by a serving of waxed cord at that place. The 
ends of the copper strips project beyond the sepa- 
rating piece of wood about two or three inches, and are 


bent round into similar curves, irith thdr coitvexities 
turned towards one another. They have Sufficient; npHog 
to bring their convex portions into contact, but they are 
held together at that place by a stout india-rubber band; 
passed round a groove in the edges of the two semicircular 
pieces aoldered on the backs of the strips. The points, 
however, of the strips are a little distance apart tf, now, 
the dip just descried be pushed over the terminals of 
the coil, the jaws of the clip will be separated, but before 
separation takes fdace each of them has come into 
contact with a terminal of the coil. Hence if the 
leads form part of a galvanic circuit, the currexst, 
before the galvanometer is attached, passes from 
one lead to the other across the jaws of the clips, and 
after these have been separated, through the galvanometer 



coil ; and it is plain that no cewatton of the current, and 
in practical cases only an infinitesimal disturbance can 
be caused by introducing the galvanometer. Sparks 
are thus altogether avoided, and the galvanometer is 
induded in the circuit by a single simple and sure opera- 
tion. When the leads ate withdrawn from the coil- 
terminals the action is simply the reverse, the jaws of the 
clip have come together at their convexities before the 
terminals of the coil have lost contact with them. 

In practice two stout wires which have one pair of ends 
attached to one of these spring dips are incluaed in each 
drcult, the current in which is to be measured by the 
galvanometer. The matruinent is placed with its leads 
attached to its terminals in a convenient position^ $0 that 
the free end of the leads may reach easily the spring clips 


l\rOTES 

Tfta Gennan Association began hs proceedings on Monday 
at Sisenadi, when Prof, Haeckel delivered a lecture on the inter- 
ptetation of nature by Darwin, Ooetbe, and tamarck. The 
attendance at the meeting amounted to about 1000. 

ThX autumn meeting of the Iron and Steel Institute was 
opened on Tuesday at Vienna in the great hall of the Vienna 
Ittgenieur und Arohltekten Verein. In the absence of the 
pms^ellt, Mr. Joideh the vicavpeodd^ Of the Iiwtitute, 
Hr. I. Lowthlaa Bdk took the chair. Mtieh and other 
fimign guests were wakofn|ed#«ln ^.oame of the Govern- 
ment, by Baron Possiagev, th* Gcmhhmt of tfre ptoviuee of 
Lewer Attetria, and in the name of the etty h* the burgomaster. 

Bernhard Sittouetm, HK, of Bhnhto7, waa dioS^ presi- 

The o( next 

Aik thi* work ttk 
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of all the circuits. The terminals at that end are 
similar to those of the galvanometer. They can 
therefore be pushed in between the jaws of each 
clip to allow the current to be read off, and with- 
drawn without disturbing the current in the circuit. The 
leads are shown attached at one end by their spring cHp 
to the galvanometer, and at the other erid to a spring clip 
supposed included by means of the two straight pieces of 
wire in a galvanic circuit. 

This arrangement is exceedingly useful for a great 
number of purposes, as for example for measuring the cur- 
rents charging secondary cells, or flowing through the 
various parts of an electric lighting circuit, or for measur- 
ing the whole current sent into the circuit by the dynamo 
or generator. Andrew Gray 


veyed by steamer down the Danube to inspect the works which 
have been couomenced by the Vienna Corporation for uoproving 
the navigation of the river. Thence the guests were taken to 
Nussdorf, and proceeded to the top of the Kahlenberg, a hill in 
the vicinity, Tlie first day was wound up by a banquet, at 
which the guests were entertained by the ^municipal authorities 
of Vienna. The present is the fourtli meeting which the Inati- 
tate has held upon the Continent, it having met at Lilige in 
1873, at Paris in 1S78, and at Dusseldorf in. 188a The Tuuid>er 
of guests from abroad is nearly three hundred^ They include 
not only Members of the En^ish lustitote, but visitors from 
Am^ica, Germany, France, Belgium, Spain, and Russia. The 
business portion of this antutun's Congress is expected to c»ccupy 
three day% but fully a week will be spent in excursions and other 
frstivltk, and in vkits to the chief ^^nworks and mines of 
Austria tmd Hungaeyk 

M. BdKtitilxsMv Hilaire has completed the nmsiafik 
of AristoUeTs of AnitoaU,*’ which wiU be pubHakd 

shortly by And will extend to four volumes fiyd, 


Mature 


gio 


{SejU, axi 


with preface, iu>te», ^ oonamentary. 'XIm learned aenator 
delivered last Saturday before the Academy of Moral and 
Political Sdence, of which he is a member, a lecture on hia 
translation, showing that in this work, executed after numerous 
dissections of anhnab sent to him by Alexander, the great philo- 
sopher exhibited a penetration of mind which had been unsur- 
passed in his other treatife$>, and had been praised by Bufibnand 
Cavier« M. Barthekmy St Hilidre contends that the descrip- 
tions were originally accompanied by illostrations, to whi^ 
numerous allusions are made iu the text. 

The inventory of the fortune left by the late M. GifTard has 
been completed* Ihe whole amounts to about 7 million francs ; 
2 milioofl are devoted to legacies, and the other 5 are bequeathed 
to the French Government to be spent in foundations useful 
for the promotion of knowledge. No decision will be taken by 
the Government before the Council of State has given an opinion 
on the question of accepting the legacy. The hamc formality 
will be complied with even for the sum of 50,000 francs which 
has been bequeathed to the Academy of Science, as well as to 
the Soctetddes Amis dcs Science.^, and Soci^le d’Encouragement. 
But it has been suggested that the 5 millions should be employed 
iu the foundation of a “ Caisse Giflfard for the helpx)f inventors 
in their discoveries. 
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published in the newspaper yrack ( 7 %* Ike tfeauttB* 

Out of lOfSaZ railway servents exandoed^ no thap x|l were 
colour-blind, and 32 proved to have mn imperfect capeclty for 
distinguishing colour*. The average percentage of colour^Uitid 
would thus be 2*6 ; but the five doctors who have made tbeee 
investigations arrived at very different percentages, noapely, ftom 
0^85 to 5 per cent. Three other doctors tave mo^ experimeiits 
on sailors and pupils in naval schools and have found a ntufdi 
higher percentage — 6*08 per cent, of colour-blind, and 8*5 with 
imperfect vision. Among scholars of naval schools the per. 
centage of colour-blind is however smaller, that is; 1*6 and 1*95. 
Women are subject to a far smaller extent to oolonr-blindneia. 
Thus, Dr. Kolbe, who has experimented both on men and 
women, discovered among the mt n 2 '5 ]>er cent, of c<dour-blind 
and 7 '5 with imperfect vision, whil^jt among women he has dis- 
covered only 0'i6 per cent, of colour-blind and 3 jMsr cent, with 
imperfect colour visicA* 

At King’s College, London, a course of lectures on Agri- 
culture will be given during the ensuing winter by Mr, Frederick 
James Lloyd, F.C.S., of the Royal Agricultural Society of 
England. The lectures will be given on Thursday evenings at 
6 p.m., beginning October 12. 


The Dutch Society of Sciences, at Harlem, recently awarded 
gold njcdals to Herr Ncumajer, of the Hamburg Maritime 
Observatory, and Herr Buijs- Ballot, of the Utrecht Meteoro- 
logical Institute, for eminent services in meteorology. The 
prize-bubjccts for the current year (to January 1, 1883) are briefly 
these : — (1) Influence of light on the electric conducting powder 
of selenium ; are other electric properties also mollified, and 
other matters similarly influenced by light? (2) Chemical rela- 
tions of the principal elements of the bile, (3) Chemical relations 
of terpenes. (4) Influence of structure and elasticity on the 
compound tone (the timbre) of sonorous bodies. (5) Examina- 
tion of Clerk- Maxwell’s theory of the electric medium, and its 
relations to the electro- magnetic theory of light. (6) Decompo- 
sition of oiTganic matters in bn re ground, and ground covered 
with vegetation, (7) Origin of the mesoderm in vertebrates. 
(2) Develo] ment of one or several species of annelids, (9) Ditto 
of echinoderms. For the following year (to January I, 1884) ; — 
(l) Nature and composition of the of Friesland and 

Groningen, their animal and plant lemaius, &c. (2) Mariners’ 

compasses and the means used to remedy the effects of oscilla- 
tions and trepidations of the ship, also of the shij/s iron. (3) 
Intensity of the light emitted in different directions from surfaces 
reflecting light by diffusion, and those emitting proper light ; 
law of dependence of this intensity on the angle of emission and 
the nature of the luminous surface. {4) Change of rcfrangibility 
of light through motion of the luminous source or the refringent 
medium, (5) Structure of the kidneys of mammalia, specially 
as regards the epithelial lining in the different subdivisions of the 
renal tubes. (6) Condensations of differrat gases on the surface 
of solid bodies at different temperatures. (7) Study of the 
(yjrobable) explanation of many physical and chemicsd pheno- 
mena by motions of particles of a system about a state of equi- 
librium, (8) Peripheric nervous system of various osseous 
fishes. (9) History of the development of one or several species 
of Lameliibranchs. (10) The phenomena of electric discharge 
in rarefied g^i. The ^izc offered, in each case, is (at the 
author’s option) either a gold medal or a sum of 150 florins ; a 
supplementary premium of 150 florins may be given if the 
memoir be tho^t to deserve it. Memoirs to be written in 
Dutch, French, Latin, Engluh, Italian, or German, and sent to 
the Secretary in the onial way. 

A SERiss of reaeofches having been undertaken by several 
Russian physiciazu as to colour-blindness, Dr. Kolbe has ju^ 


Under the title of Tltpu^n ihe Royal Agricultural and Com- 
mercial Society of British Guiana have begun the bsue of a half- 
yearly journal edited by Mr. F,. F. Im Thum. The journal, 
however, is not to be devoted solely to agriculture and com- 
merce, but is intended as a record of all important work bearing 
on the scientific exploration of the colony* Such a permanent 
record will be of the greatest utility, and under Mr. Im ’^fharm’s 
care we may expect some valuable contributions to science. 
Among the articles in the first number are t — ^'Tairc Aaimals 
among the Red Men of America,” by the editor; and “Note 
on a Journey up the Cuyuni,” by Mr. J. S. Blake. The term 
Timehri^ we may say, is a Carib word,^and denotes those curious 
hieroglyphics found so plentifully on the rocks of British Guiana- 

In the new number of the New Zealand Jmirwl Y 
Mr. A. K. Newman advocates the formation of n New Zealand 
Association of Science similar to the BritUh Association. “We 
are glad to see any effort to promote science in our colonies, 
though we should have thought that the New Zealand Institute, 
combined with the Journal of Scunce itself, would render any 
such Association superfluous. But why not attempt the forma- 
tion of an Australasian Association? 

The annual Conference of delegates from scientific^pocietles 
was held at S< uthampton during the meeting of the Britlih 
Association. Efforts have been made to enlii-t the oo-operatloil 
of local societies all over the kingdom, and obtain their ai4 
in carrying out the w ork of several of the British Amodation 
Committees, but so far, we regret to see, not w ith much wecM, 
Still the Conference is capable of doing good work, and we 
hope will continue its efforts. 

AN International Electrical Exhibition has been opened at 
Mnmch. 

Messrs. Cassell, Fetter, and Galpin have iaeoed 
vot* ii. of the Encyclopsedio Dletlcmafy, extending froin Ca^ 
to Conarum* It seems to us to be in all respeefca to 
standard of the first volume, noticed by us some time 

Under the title of “ Brehm’s Zoological Atlas," Mr* IT* 
Johnston of Edinburgh hashro^t together Hie 
trations to Brehm’e well-known Thiefleben." Aa 
the teaching of the sal^t Ihe Ai)$M wiB be found sfee^ l^^ 
able, and wiU be especiaUr Inforestixy fo Chtt4ren 
leading them to ttdse an foterest la 
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' WjtlMvt received 4 Airth«r lapply of Vidv^viby Cakadorf. 
Tbftt of Untv«r4iiy Coikgcv Uverpool^ h pkwaat reading in 
apme part^ ; the liid of donations and fubsa:lptipiia to the young 
allege is qulU -worthy of Llverpoal« and might wtU excite the 
euyy of more straggling iusthutigns. Here we have 10, woo/, 
ibr a Chair of Natural Historj^ another 10,000/. for a Chair of 
Cherniy* and the like sums or nearly to, for Chairs of Philo- 
sophy, of Art, of Mathematics, fora chemical laboratory, and so 
00, heddes thousand on thousand for other purposes. Liverpool 
College has had a good start, and much will be expected of her. 
The Calendar of Finh College, Sheffield, U small and business- 
like, and in the statement of the objects of the college, the 
governors show that they have a satisfactory idea of what such an 
tostitution should be and do. We have also the Calendar of 
University College, Wales, in [whore curricolam science has a 
place. 


Two interesting cases of expljsion are described by Herr 
Ffaundier in a recent number of Wiedemann's Annaltn, A 
closed glass tube two-thirds filled with liquid carbonic acid was 
inserted a feu centimetres deep In a bath of carbonic acid and 
ether brought to a temperature of -too^C., in order to get 
crystallised cari>onic acid. Beautiful crystals were soon formed 
in the immersed part of the tube, and a layer of the liquid acid 
remained above. 1 he tube was then raised by Its upper part 
into the air, and in a few minutes it exploded violently. This 
tube had often before tK>me a rise of temperature to 31'’. The 
explosion is attributed to thermal expansion of the solid carbonic 
acid (as a more likely cause, than vapour-pressure on glass ren- 
dered brittle by a low temperature). In the second case, a large 
sheet tine bell-gasometer, used exclusively for keeping oxygen 
gas, was concerned. It had stood about six months unused, 
containing a little of the gas. When the kauing gas was being 
tested with a glowing match, an explotion occurred, shattering 
the apparatus. Any entrance of hy^ogen or coal-gas is out of 
the question. It is supposed that the water had gradually 
absorbed acid vapours from the ahr of the lab >ratory, and that 
the zinc had been thus attacked, yielding hydrogen. The zinc 
was in fact someuhat corroded. It is recommended that the 
zinc in such cases l^e coated with a lac. 

In a recent communication to the I^ivhta Scientific&^IndHstrmlet 
Prof. Palmteri concludes from experiments (t) that glycerine in 
contact with an ammoniacal nitrate of silver solution partially 
reduces the metal in the cold state, and with heat the reaction 
k more pronounced, and gives the appearance of a metallic 
mirror ; (a) that with addition of a solution of caustic potash, 
ehb^ in the cold or hot state, complete reduction is produced, 
with a most brilliant metallic mirror ; (3) that some substances 
acedecate the rednotien, such ks alc^ol and ether; and (4} 
that, operating in the cold state and in darkness, the reaction is 
more WUlant and rapid that when operating in light. On the 
whole it appesrs that the redudog action referred to may be 
applied indudrlally with advantage to the aUveting of mirrors, 
^th on account pf the facility of the prooesa and its economy. 
The exact proportion of the oompcmeixta is important^ and Prof. 
Patmleri promises pmtioutars shortly. 


A SIMPLE anemoscope and aimemeter, designed by the 
Bisoriwrs Brasiart of ikem, at the Imtanee of Prof. Tacchini, 
espeeiany for ^e in meteorokfieal stattons of smaU resource, is 
deiorihed in the Sc4, {Nos The thief peen- 

Marhy in both ittslruments is the sys^ of fm Ummlssioa, 
elwinthv ptqjoklice to the indicotioiiB ^ chmtss of tempera- 
tnytO ^4»is has wwFol m^lwsal johMs ^ Its eosrse^ and in 
anmooSi^lMsiibi down 

Oh a 


toothed wheel, which, by means of a system of joia'oi rods 
actuates three discs having peripheral numbers, in such a way as 
to present a numerical record of the wind’s velocity in a given 
time. About forty of these anemoscopes and anemometers are 
now at work at various Italian stations. 

Experiments have been recently made in Rome by SignoTK 
Capranlca and Colo^anti regordizig the actios of oxygenated 
water on the system. Physiologically absorbed (according to 
Hueter’s method) the substance acts as a poison, quickly killing 
anim'xls, the fatal dose varying with the animars size (about 25 
cc., is enough for a dog weighing 3 kgms., 75 cc. for one 
weighing 13 kgms.). The poisonous action appears in all the 
great functions of the body, especially that of the spinal cord ; 
the eacito-motor power of that organ is over-excited, as shown 
by eonvuldve phenomena (tetanus, locomotor ataxy, Ac.). The 
ph)Stco-chemical acts of nutrition are also profoundly disturbed, 
as is proved by the very pronounced glycosuria previous to death. 
All the«e disturbances are attributable to decomposition of the 
H|Of iu contact widi the tissues. The consecutive phenomena 
in poison with oxygenated water are identical (the authors say) 
with those M. Bert has abserved as resulting from the action of 
compressed oxygen. 

The additions to the 2 k)ologicaI Society’s Gardens during the 
pa&t week include a Cbacma Baboon (CytMcepkalus pcrcariui 9 ) 
from South Africa, presented by Mr. H. Banfield ; a Moustache 
Monkey {Ctrci^tAe^us from Wci^t Africa, presented by 

Mrs. Heath ; two Macaque Monkeys {Afacacus 6 9 ) 

from India, presented by Mr. F. J. Newton ; a Great Anteaier 
{AJfyrmecapAaga judtUa ? ) from Parana, presented by Sir William 
Wiseman, R.N. ; a Vulpine Phalanger {jPAaiangir^a vulpina 6 ) 
from Australia, presented by Mr. W. Marston Clark ; three 
Gold Pheasants ( Thaumaiea pkta d d ? ), six Bamboo Partridges 
{Bamhmuida tkoracia)^ a Common Moorhen {GalHnuia thlorppus) 
from Qiina, a Black Kite (MUvus migrams)^ captured in the 
Red Sea, presented by Mr. Theodore A. W. Hanoe; a Horned 
Lizard {^rynowma corntifum) from Texas, presented by Mr. 
W- Pilcher; a Squirrel Monkey {Chry.othrix sciurea d) from 
Brazil, a Ring-tailed Coat! rufa) from South America, 

deposited ; a tiger (Fdis tigris S ) from India, two White-eared 
Ckinurea {C^nurus Uucotis) from BrazUi two Dusky Parrots 
{Pi&nm viot^ctm) from Venezuela, a Homed Parrakeet (A>.«- 
pfUcut comm/us 9 ) from New Caledonia, rcorived in exclmnge ; 
a Wapiti Deer (Ctrvus canademis 9 ), a Geoffroy’s Dove 
(Ptrkttm geoffroii 9 ), bred in the Gardens. 


OUR ASTRONOMICAL COLUMN 

Cometary Discoveries,— By telegram to the Earl of Craw- 
ford’s Observatory at Dunecht, M. CruU, director of the Ob- 
servatory at Rio Janeiro, announces the presence of a bright 
comet in the mormng sky, the position of which on September 
11718 M.T. at Rio, was In K.A. qh. 48m., Decl, - a* i'; It 
wu vis.ble to the naked eve. 

On SoiMUr^t. Mr. aT AinrUe Common, of Enliii^ wtulo 
observing the sun with a apecial telescop: (reflector wim glass 
reflectiog-surfaoes onlyX fonnd a fine comet near the atm 1 
nndeua bright, tail about 4' long, and apparently much brighter 
at each skle^ giving the appearance of two tails. Mr. Common 
compared it nw position with die sun’s limt^ and from his 
obsmatioiis we filM for the comet’s place at Greenwich noon, 
on September iy, R.A* lib. 33m. 58 3^,, Decl. + 4*' 

^ hourly motion in R.A, appeared to be + im. 14s., and iu 

Deck 4* 4**3- 

hL Cri£ thoo^ his comet might he the expected one of 
i8tR| but thU is cerWnly ah oversight. Were the oo^t of 
1818 ih bis obstirveditot a'?oenaipn on SeptemW 

would he nnw further north than that observed if m 
comet were perih^n, end much further so^ tf It 

Wm Whether Orn comet deteetnd at Klo 

it ld£mu with the remarkable one discotcred by 'Hr, 
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Conuaoo* it would be pronaature to decide upon praient data* 
Tb» pvadlkn Tekgrapb Compaivy baa cabled firom Madeira two 
gasitions for Septeauw 12 and I3, obtained on 1 I«M.S. 
TytumM by Capt. Markbam^ but taken in oonjunction with 
Hio message, they tend to throw a doubt upon the 
accuracy of some ot the figures so far received. 

Another, comet discovered by Mr. Barnard is announced in a 
telcfram iroiu Boston, U.S., to Dunccht, it is described as 
circular, 2 * in diameter, with some central condensation. An 
obaervatHm at Harvard College gives the following position : — 
Sept. 14*8162 G.M.T, : K.A. yh. 19m. lyfis, Decl,+ 

Daily motion in R.A, : + im. 44s. ; in Ded. ; + 43 . 

There is no possibility of identity of this comet with that of 
1812. 

The Total Solar Ecupses of 1883 and 1885. — Observers 
of the total solar eclipse on May 6, 1883, will have but very 
limited observing-room, and in fact will be confined for stations 
to one or two of the smaller itiilands or inlets of the Mar^nesan 
group, the Roberts Islands of the Admiralty Chart. Wide 
aepacalion of the parties to secure better chances of iavoorable 
weather will therefore be impracticable. The same contingency 
will occur in the case of the total eclipse next following, via. 
that of September 8, 1885, where the course of the central zone 
is again almost wholly n sea -track. In thii^ case observers will 
be UmHed to the southern parts of the north island of New 
Zealand, and to the extreme northern i>oint of the southern 
island. 

The following figures will indicate the precise conditions : — 
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The duration of totality on the central line in longitude lys** 
win be im. 52s. 


GEOGRAPHICAL NOTES 

At the Southampton meeting of the British Association Mr. 
Joseph Thomson read a paper On the Geographical Evolu^ 
Hon of the Tanganyika Rasin, The keynote of this paper is 
Struck by a reference to a recent lecture of Dr. Archibald Geikic. 
to the Royal GeograpMcal Soci^, in which he points out that 
the days are now over ha which the scientific geographer u 
content with the simple description of the superficial aspects of 
the various regions of the globe. He must aho know how they 
came to be, what they luve been in the past. This line of 
in^iry is applied by Mr. Thomson to the lake regions of Central 
Amca, but more particulariy to the Ta^nyika Basin. In the 
first place he presented a bird*B-cye view of the kke regions 
from the Indian to the Atlantic Ocean, bringing into relief only 
the most prominent features of the gec^a^y, but describing 
more in detail the aspect of the Tanganyika Basin, round which 
the chief interest centres. From a description of these purely 
superficial matters he proceeded to describe what these have 
bm in the remote past, and the manner in which they have 
been evolved, being of course compelled to call in the assistance 
of the sister science geology. The conclusions he arrived at 'as 
to the primry origin of the region are, from purely hypothetical 
considerations, based on the theoiy of a shrinking iradeus, and 
the necessary effects on the earth's crust arising ther e fr om . At 
a later stage, however, he is on safer grounds when he is able 
to appeal to the rocks themselves as to the aborigmal con- 
ditions of the African continent south of the Equator. 
Hiese, according to Dr. Thomson, prove the eaxstence of 
an immense central sea cut off from the ocean by the devm- 
tion of the continent, and which was almost cotenatnotts 
with the present drainage area of the Coi^o. An devoted 
ridge was upheaved along the eastern boundvy of thk sea, the 
ori™ of the trough of Tanganyika, by the collapse of the centre 
of 3 ti$ ridn and the central lea, subseraentk drained away to 
the west, iMviog Tanganyika isolated. Mr. Thomson then pre« 
needed to describe how its secondary dutracters arose, and Hs 
■aenery was moulded, hf the action of sab^afrid denudsdion on 
ranks of dlfleraat powm of resistteg , the dnoomporing and 
erodmg agents, and explained the curious marine-Hke its 
iheUs, the origin of its oudet, the Lukuga, the fireshenlng of Am 


water of the lake, and finally the entseus hUcraiittoniiy of the 
otttfiow. The various stages in the avdntion uk the Tanganyika 
Basin were summarised as follows t— The first appearance of the 
future continent, we have been led to believe from various 
theoretical considerations, was the appeawnce of a fold of the 
earth's cnvst bounded by two ttnes of wealmms ooavosgiiig 
towards the south, which fdd gradnally luae till it appeand 
above the ocean, first along these two lines of weaVneis, in the 
form of a series of islands, which finally ioi^ inclosing in their 
centre a large port of the ocean. Inu inclosed water area 
formed a great central sea, and the foriosing land alongthe lines 
of wealuM is now indicated by the^east aikl went coast congei. 
In the second stage the centineat of Africa south of N. lat 
presented the ouUine of the continent of to-day. The third 
stage shows the central plateau with the grrat central sea very 
much diminished in size, and almost coinciding with the present 
Congo Basin. There is os yet no evidence of the existence of 
Tanganyika. After an enormous period of undisturbed deposi- 
tion of sand in the sea, the fourth st^c is ushered In by a period 
of great continental covulridns. On the line of the future 
Tanganyika a huge boas of rock is intruded into the throbhiiig 
crust, and the surrounding region elevated to a coasidend^ 
extent, followed by the snbsequeat collapse of the body of the 
elevated area originating the ^eat abyss of Tanganyika. The 
fifth great stage is marked by me formation of a channel through 
the western coast mountain, causing the draining of the great 
central sea, which immediately becomes the inner dndiiage area 
of the Cotugo. The sixth stage then sees Tanganyika isolated as 
a lake by itself, from which tinte dates the moulding of its 
present scenery, the formation of an outlet, the fresheding of 
its waters, and the lowering of its level, and finally we have 
seen that the intermiltency of the lake's outflow is explained by 
the probable fact that the rainfoU and evaporation nearly balance 
each other in ordinaty seasons. 


The Geneva correspondent of the Times sends some notes on 
an interesting paper recently read by Prof. Ctlladon 1-^** So fiur 
back os xSS:> M. de Saustmre suggested the probability of the 
level of Lake Leman being much lower than it hod been a few cen- 
turies previously, and that there had been a time w^hen riie upper 
part or Geneva formed a peninsula, washed on every side except 
that of Champel, by the waters of the lake. This theory has 
lately been comfirn^ by the observations of ProC Galloon, 
who, at the reeent meeting of the Association of Swiss Geo- 
graphical Societies, read a paper on the subject that attracted 
much attention. It results from the Professor's iuvestigatloos 
that the Plateau of the Tnnch^e, to the south-east of the cite, 
and the bill ooce crowned by the temple of Diana, and now njr 
the cathedral, are ports of the same lacustrine terrace, both being 
composed of regul^ beds of sand and pravel, having an inclina- 
tion of 30 to 37 degrees, and dipping m a north-westerly direc- 
tion. bnperimpoM on these is a horisontal layer of 
pebbles of an average thidcneM, muck exceeding the tiuoknets of 
the ohliqne layers usdemeoth. The height of thb layer, Prof. 
Calladon contends, correapoAds with the former majcimnm l^vel 
of the lake, which wa^ asto ^ metres higher than die preMt 
level The excavations for Ore foundation of the nCW thoitre 
which were laid in * drift/ had to be carried to a great depUi»^ 
and iocluded 3000 square metres of grcMod. It WM q^lte 
evident from the nature of the deposits, sritidb hod not been |urt- 
vaouslT^ disturbed, that hereabouts the Arve, once a 
time, joined the Rhone, and other exOavatzons tmve inalcafod 
the old course of the former river to fhd point at which it 
now takes Hs departure. Underneath the inclined bed of 
pebbles and mvel ooxnM glottal clay, identieaS in 
respect with the glacial cloy that now mtderiaya the bed of 
the Rhone. It is from the depth of drift restieg npon thb jdxl* 
form of gravel clay that Prof. Calladon calculates hU estmie 
ef tho lowering of the level of Lake Lmnon in medm timei. 
He k confiiraed in bis eondiMion by the fool tbsl thqdeMpIti Id 
the ancient hed of the Arve ore not alone similar in kbid,fo lha 
deposits still brought down to the rivers but identical with tbnM 
in chemical composition. In the opinion or Prof* Owadlter 
Geneva, at a period mri imqy eenterira before the 
oemqMtd a ateateric fiotltfoa aariafoni «o ihat # 
cities of antiquity la beiag bnQt ttpon a prouMittta^ n 
rounded to water* The uncowering nf we pfotfoani 
c^reEtebtes Prof. Calladon fatriier ifo iteemdn 
fovrief the bdie at the thae when thb ifoperitotex^ 

Alnme end gmvdl wera down to fto. 

mornt^ foam the geem^ 
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Hkt of tib* M o# ^hdal clay in onty 815 oeati* 
metre* hehw the preeeiDt level of the lake, ami ^^metres above 
it! bottom «t Geneva Honce title level of the Ul^ at the time 
itt qtMOtion Btiet haive been at leant 3 metrm above ks premt 
for otherwise the Lower Rhone could not hove existed. 
Aa regards iheae eetiiMitea, it should be remembered that the 
d iffep e ace fin time between tihe amtmum and ndiifimntn levels of 
the labe bm to be reekoned by eenturies, and that the volume 
dT rmrs and lakes fed by Alpine snows varies with the 
esnsoBs.*' 


hL Lsssar, u ho made last year an interesting journey to 
5 arakS| has returned &om a seco^ journey in die same country^ 
as &r as lieratf and puhlisfaes an ocoonnt ^ it in the GcUs. All 
the mute, from AskaUad to Sara^ X85 miles, goes along the foot 
of mountains through a completely flat country^ which is usually 
called Attek. This u&me, however, which supuifies ** the foot of 
the inountaias," is unknown in Persia and Af^aaistan. That 
part of this oasis which was occupied by tSe Tekka-TuTOo* 
usans, was usually knoa^ as Akbal, whilst the south-eastern 
pert of the oosiii was known as Arakadj. Only two places of 
the Attek, l^uftcbad and Shilgiiyan, are occupied by Persian 
Shiites the remainder are 'rurcomans, having immigrated from 
Merv sifter a bloody struggle with the former luhabitanta, at the 
hegimiing of this century. The population live moKtly in day- 
bouses the number of fdt tents dlminii^hing very xapldly, and 
the clay bouses which formerly were built within small earthen 
fortiftcationa, are uow mostly erected outside of them. Water is 
scarce in the Attek, the streams coming down from mountains 
being few, and in the hands of Peraiau*^, who often take the 
water for their fields. The pojnilation of the Attek, between 
Askabnd and Sarak*, is estimated by M. Lessar, at alx^ut 7000 
Turcoman inhabitants. They carry on agriculture, and nave 
gjod orchards, as w ell as good gardens in tlie neighbourhood of 
the Persian settlements, but altogether they are very poor. 


A TELK'iRAM, dated Isefjord, September J, has been received 
in Stockholm, rt 4 TroniKb, from the Swedish Geological Expe- 
dition dispatched to Spitzbergen, according to which snow 
covered the island as early as Augu t 30, and the members were 
thu* compelled to discontinue their researches, and intended to 
sail for liecren Island. The reimlts of their labjurs are very 
important. All was well vrith the Meteorological Expedition at 
Smith's Observatory. 


AKotHSK Bitemge, similarly conveyed, but dated August 34, 
hiu akio been recefivw frcui Swedish Meteorologtcal Expe* 
^iftioti, from which it appears that observations oommenced at 
ObAcrvolory on August 15, with the exception of the 
Mgfietieal, which were delayed untd the aist, in consequence of 
the difhculty in tirmly fixing the instruments. From August 15. 
4 » :3t the meau temperature and the readings of the barometer 
mere eespectively as follows * — 13th, temp. -h3’i® C., bar, 748 ; 
thtbihemp. +1^5* C,, bar, 7491 tph^ temp. -*-3*9® C., bar. 
749 ; ^th, temp, +3'6’' C.^ bar. 753; iptb, temp, +37* C., 
te, 754; jodi, temp. +4'S‘’ C., ber. 751 ; aist. mup. +3^ 
C, bar. 75e. At mid-day of the i6tii snow feU, whale pools 
beoMoa covered withiee ; the mimmum temperature was 0*1® C. 
The weather had up to that date been dull with little rsm. Wind 
nterallir from went to tut, with lui aMnuefotoe of i 
<ini,rfnit’i tsM), Thm wu liitk iae it tw, but Ike fut .that 
•MT uMCkt had bun frown la la Storijgrd onuwd tbt meniban 
Maietyi «» thif w«e not onlte prapawd, u yot, to face 
'W* -At thiM foar uiwlt aau tiau got awi^, thla Trill 

jmawy nt ta* lut muttfo iri, tball obtalalron the upo^on 


OwiMP to the non^ Ottantltiu of drift-toe (a the Kan 
!**^i*' ^ Abound for the Senliel, hw 

ant huh to V^tS. Cajlt JobanOtoia itatu that hn attempted 
lonr timu— August $!> Siptemher i, f, 9-*^ peaetoate NTato- 
MbUa SeW.-and wu empened to tutu hadt^W went up 
^utgrifto’WaiBto JsJand toto^tte San Smiv where he «aw 



would accouBtfortive pi ee ea t geofegical emdhfelegioei oBmiltfeus 
of Norway axMl Spitsbezgen, aad that fit oxteodea to tiie -0000111- 
sion of the Quaternary period. 

Parts 6 to 10 of the new edition of Batbi's **Al^emeiiic 
Erdbe&chrdbnng ” have been sent us by Hartleben of Vienna. 
Tbe recasting of the work by T>r. Chavanne continues to be 
thoroughly carried out, and tbe tUustrations and maps are very 
good. 

Dr. Otto Fimsch, who for the last two and a half years has 
been travelling in Polynesia and Australia, under the auspices of 
the Uerliu Academy of Scienoes, n^y soon be expected home. 
A large part of his rich coUeotione in all deportments of natural 
ficience and etbne^raphy, has edready atrlved in Berlin, and the 
rest is on the way. He has visited the Sandwich Islands, tli^ 
Manthall group, where he stayed a long timi, tbe Carolines and 
New Britain, New Zealand, AustraTia, and Tasmania. He 
stayed for a considerable time among the islands in Tones 
Straits, as well as on the south ooasi of New Guinea. 

T^e permanent Commission of the ” Association Gdodesque 
Eafop^ne," tiie object of which is to {womote the measurement 
of the earth by General Bayer’s system, has been meeting at the 
Hague under the presidency of the Spanish General Hanez. 
Representatives of France, Austria, Germany, Italy, Sj>ain, 
Switzerland, Norway, Roumania, and Holland attended the fird 
meeting, and were welcomed by the Dutch Foreign Minister, 
Mr. Rochussen. Prof. Oppolzcf (Austria), who is the secretary 
of the deputation, gave the annual re{:>ort of the Association, 
Several other members presented communications upon the 
geodesic work in their respective countries. 

A>i edition for 1882 of the ** Handbook of Jamaica,” the first 
issue of which we noticed at length, Imbeen published. Several 
important alterations and additions have been made. Stanford 
is the London agent. 

The new number of the C^c^ra/tAiscAe Blatttr of 

the Brctnen (reographical Sociel) , contains some long coaconmi- 
cations from the Brothers Krause, who bnve been wintering at 
Chilkoot, in North-west America. They give details conccniing 
journeys which they made during the past winter and spring, in 
which, among other things, they obtained much information 
concerning the Chilkool Indians. Tbe number also contains an 
interesting lecture by Prof, Karl M obi us, on the fintiuenoe of 
food snpidies on the spread and migration of aninmls. Dr. Fr, 
Hirth has two communications : — On the Walls of the Towns of 
Kwang-tu^, and on the Chinese Coast from the bomdary of 
Annan to Tieu-pai, from Chinevc sourees. 

In consequence of the very hot aad dry weather experienced 
in Russia during this summer, tbe water has become veiy shallow 
in all riyers, so that navigation meets with great diflietdties on 
the Volga and Northern Dwiaa. 

Wk regret to leam from a tek^ratn roecived xt Copenhann 
from Vardbe that it Is fearod ihe Danish North Polar Expedition 
under lieot. Hovgaonl fis already ice-bound on the coast of 
Kova^ Zemiya. The Kara Sea was closed by ioe in the 
middle of Aug^. It will be remembered Hwt Lieut. Hovgnud 
intended to make for Cape Chelsukui, from whldihe was to 
Bihke an attempt to focee kw way northwards. 


UNWRITTEN mSTORY, AND HOW TO 
READ IT^ 

T 1' has now for some 'yean been the custom at the nseetings of 
^ the British Assoelotfimi for the Advancement of Sotenoe, for 
cme of its members to he deputed to deliver a lecture, not to his 
feUoWfmembers, for whom m the ordinary progpmme an aiD|dy 
sufficient supply of mental food has been ^ovided, but to the 
operative classes, in the town where the annual meeting happens 
to be held. Boeh a custom has much to oommend it, for ailalike 
— 4 he rich and tibe poor, the worker with the h^ and the 
worker with the hand— are interested in the advanoement of 
that fofenoe, or ^^uutliml knowledge,” for the promotion of 
which^ amoofitdfon, its elder brother the Royal Society, 
was founded. 

An ofirifemn like fihh presenti moreover, gives a good 










opporttinitT of treating ot some sul^ect which lies within the 
range of all observers of what is on in the world around 
fhexn, which may even be of locsu interest, or to speculate on 
which may give an additional zest to an evening stroll or a day's 
reUxation ffom toil. It is not, however, easy to find a subject 
of this kind ; and yet, perhaps, if I talk to you this evening of 
those who, in times more or remote from the present aay, 
have lived and laboured in this part of the globe, 1 shall at all 
events have a theme of some general human interest And if, 
in addition to laying some p^iculars of their method of life 
before you, I can point out the methods by which our knowle<lge 
of the manners and customs of remote antiquity is obtained ; 
if I show you the wav in which the successive links in the chain 
of , circumstantial cviclence relating to human progress are forged, 
you will be able to appreciate the value of the application of 
scientific methods to the study of the past, and to feci that our 
present knowledge of antiquity rests upon something more secure 
than vague conjecture. It is fortunate for me that in and around 
this town of Southampton is what may be termed the home of 
some of the witnesses 1 propose to call, so that if 1 am able to 
interest you in what they have to reveal, many of you will have 
the opi)ortumty of examining them and cross-examining them 
yourselves at your leisure. The subject of my lecture, “ Un- 
written History, and how to read it,^ is, as you may imagine, 
is one in which testimony of v.arious kinds is admissible ; and, as 
in the cose of many of the most important trials, much may 
depend upon what, at first sight, would appear to be a trivial 
common matter. 

'I'he term which I Iwve used, ** Unwritten History,” is so 
comprehensive that it might be made to embrace the whole series 
of events which have happened in this world from its first 
creation until the written annals of the historian begin. It might 
be expanded so as to comprise the whole of the geological 
record, as exhibited by the testimony of the rocks, and even to I 
go back to a time when it seems probable that the elements 
composing our globe had not been consolidated, but existed in a 
gaseous condition. 1 propose, however, to limit the term this 
evening, so that it may not extend bwond the period during 
which the human race has dwelt upon the earth* I need hardly 
say that, compared with the time which geological facts prove 
that the world has existed, this period of human occupancy is 
relatively short, however vast it may appear when we come to 
cottipare it with the few centuries embraced in our ordinary 
chronology. But of this it will be time to speak when we have 
traced bmsk our evidence as far as our present knowledge will 
enable us to go. 

With regam to that evidence, or the means by which we must 
attempt to read unwritten history, one of the principal aids that j 
can be caUed in is the written history of the past. The ancient i 
writings of Greek and Roman authors carry us back so ne three 
thousand years; while the annals of Egypt and Assyria, and 
those preserved in the pages of our Bibles, make us to some 
extent acquainted w ith the habits and customs of still earlier 
times, And in the same way the accounts of recent travellers I 
who have been brought in contact with races of men unacquainted j 
with even the most simple appliances of modern civilisation, j 
serve to throw a light on what must have been the condition of j 
most of the occupants of other parts of the world before Oiose j 
appliances were known. But, after all, our best evidence is to ' 
be derived from the relics of the past which, from time to time, 
we find buried In the earth, and from the circumstances under 
which they are discovered. Such relics are often of much i 
service even in illustrating that portion of pst time which falls 
within the limits of written hi^to^, espedalfy so for oa relates to | 
the habits and customs of everyday life, as to which, except 
incidentally, our chroniclers arc usually rilent. The ** pdnees 
and kings ” who “flourish or may fiule,” “the unsuccessful and 
successful wars ” whose records make up the bulk of our histories 
no doubt possess an interest of their own ; but all that relates to 
the infancy and childhood of the human family and the develop- 
, ment of its mental and material resources has for many minds a 
for greater charm, and much that concerns it is only to be gathered 
from a study of unwritten history. , 

But before going back to any really prehistoric times, it will 
be weU to consider briefly a few points in connection with the 
written bisfory of the town in which we are assembled. It was 
not always colled Southampton, but was in Saxon times known ’ 
as Hamtnne, and under that name appears upon coins s'ruck at 
the local mint from the middle of the tenth until the middle of ^ 
the twdfth century. In the some manner Northampton warnt < 
one thne only koo« n as Hamtuite, and it was to disti^ish these j 


' two towns that the one received the predv of North- and ^ 
other of Southampton. 

Cnrionsly enough, the name of Hamtune, which aj^artr to 
be Compounded of two welt known ^axoa wotds^Ham, our 
English home, a farm or possession; and Tune, the modern 
town — is more probably, both at Northampton and at South- 
ampton, connected with the old British name of the river which 
flows past the town. The Nene of Norlhamptoftshire seema to 
be called the Antona or Anton by the Roman historian Tacitus ; 
and the Test of “ Suthamtescire, ’ as the country of this town is 
called by the Venerable Bede, still retains in part of its course 
this same name of Anton. The old gcogre^er Ptolemy calls 
Southampton Water the mouths of the river Tris-tiiiton, or pos- 
sibly the three months of the Anton ; and the Roman town 
which stood near this place was known 1^ the name of 
Claosentum, which Camden interprets as a latinised form of 
the British Claudh- Anton, the port of Anton. 

I shall not attempt to determine the claims of DiUem, or Old 
Hamtune, to represent the Roman town ; but the ito that 
Roman remains still exist here may be cited os a proof that 
whatever may have l>een the encroachments {of the sea since 
Roman times, they have not dejttroved all traces of the Romai)t 
settlement on this site, nor can tne relaUve positions of the 
sea and the land have materially altered within the last tfloo 
years. It will be well to rememh^ this when we hereafter come 
to consider the antiquity of some of the earlier traces of the 
presence of man in this part of the world. When, once, in 
ascending the stream of time, we have passed the date of the 
Roman occupation of this country, we enter upon the domain of 
unwritten history, or at all events find ourselves within its border 
provinces, s 

Who were the people whom the Romans' found here on thdr 
arrival, and what was their civilisation? Hiatortaas give us 
some information on this point, which is, however, to be supple- 
mented from other sources. Ccesar, whose invasions of 
Britain date some ninety years earlier than the ac'ual Roman 
conquest, tells us that Uieroutbcra part of this island was occupied 
by Bclgic tribes who had come over from the Continent, who for 
the most part retained their original names, and were often 
subject to the same chiefs as their brethren on the mainUnd* 
Those who occupied this pait of Britain appeir to have been 
the BeLpe, whose name at least has on the other side of the 
Channei survived in that of Belgium. The habits and cu to^ 
of these southern Britons were the same as those of the Gauls. 
They were ocauainted with iron, gold, silver, copper, tin, and 
bronze, and had, moreover, a coinag^f their own. Our knowledge 
of this coinageisnot, however, derived from ow ancient historiancL 
but from a study of the coins themselves. By a careful recom 
of the spots where coins of the Ancient Britons have been found 
we have been able to show that particular forms belong to par- 
ticular district)*, and, in the case of some of the ct^ns which 
bear inscriptions, to determine the names of Brittsb prinoeii and 
to fix the dUtricts in which they reigned. Here in Hants* ^ 
in the neighbouring county of Sussex, we find coins struck by 
two Princes, Tincotmnius and Verica, as to whom written 
history is sil^, but who appear from their coins to have been 
the sons of Commius, who ^obably is the Conmilas mefttfoned 
by Caesar. 

It has been supposed, from a passage in Cssstr's ** Commen- 
taries,*’ that the Britons in his time were unacquainted with the 
use of coined money ; but this pautage may have beda mUread- 
At all events, the themselves prove that the supposition J* 
erroneous, and, moreover, that long Wore Caesar's tM a native 
coinage existed in Britain. You may^'ask how this can nroVed 
by coins which bear neither dates nor inscriptions. I will 
attempt to answer this question, and to show yon in what ntauner 
this chapter of unwritten bistoi^ has been rm. Coins suhlras 
we now know them, struck of a certain weight and whh some 
established device upon them, were unknown eveft amood the 
most civilised nations of^ antiquity until about Seven nuiorfid 
years before Christ; and it was not until about threU haiidwd 
and fifty years before Christ that any extern^ c 4Uiiga of goid 
was iKfued at anv one place. About that tiUie some middf 
dif covered in Macedonia whfob produced 
of gold anntially. Most of this was convected wO 
heavier than our soverei|ms, by Philip II. of 
(kiher of Alexander the Great. These cUlus horer 0h 
side a head uith a laurel-wreath upon intd <iiU wsttOTiff ^ 
Virtory, in a two-howc cht^ . coiftSilifmfhA 





^rottgli ib» whole of Greece and her ooloeies eloi^ Uie fibores 
el the MedUkrenniu Whether tm the result of teide upon 
^eek town% or from more peaceful contact with Greek colonies 
kt what U now the aonth of France, the GauU beohme acquainted 
edth tbeiBj, recognised their uaefulneui^ and proceeded to strike 
coles hi imitation of them. As was to be expected, the art of 
these imitations aras far inferior to that of the ortgLoal coins, 
^ach copy in its turn served as a model from which other copies 
nere made, and as Ss often the case, the copies were in many 
instances larger than the Originals ; so that 1 ^ the time the art 
of coining bad readied the northern part of Gaul the size of the 
coin hnd much increased, and the devices upon it bad d^ner- 
ated into a widespread bust with a Isurel- wreath, with the 
hair arranged in rows of locks of even size bdiind, and in 
crescent-shaped enrh in front, while additions had been made to 
the original head in the ^}^ape of a kind of tmd around it and 
an ornamental covering for the neck. Such coins have been 
found in considerable numbers in England, priodpally in our 
aouthern counties, and especially in Kent. Or their origin from 
the Macedonian PAtlif/^s there can be no doubt ; but how are 
we to judge of their date, and (»f the length of time that coins 
were known in Britain before Caesar's landing } It is in this 
manner 1 'herc are some British princes whose names are 
recorded by Uoinan hutoriauK and by Uonian invcriptiona, and 
to whom therefore we can assign a fairly certain date ; and of 
^otne of these princes coins are known. They have on them 
devices such as at tir^t Kigbt appear almost unintelligible, but 
which bjr a succession of intermediate forms occurring on coini 
without inscriptions upon them, c<n be traced back to the head 
with the laurel -wreath, while on the reverse side there is always 
a horse of more or less barbarous form. We have, therefore, 
evidence of an un in terra pled succession of coins copied the one 
from the other, U ginning with the c<iins with the widespread 
head and ending wivh the inscribed coin«. Now each of these 
saccei»sive ('o;Jcs must have been ini ended to pass current with 
the coins fr.nu which they were copied, and if they had all been 
of one WLgbt and of one (quality of gold it might have been 
possible for the whole scries to have been struck within no very 
lengthened terms of years. But, os it happens, there is a great 
dlyei'.dty in the w'right and fineness of the coins, those with the 
widespread head being of fine gold, and often weighing nearlv 120 
grains, and the last of the aeries l^ing of much baser metaJ and 
only weighing about 84 grains* In the process of auocesfive 
copying only the mo.it striking [lorts of the device, and those 
mo t easy to imitate, rucb as the vreath and locks of hair, 
aurvdved, and the face, l>eing more difficult to copy, was Uie first 
tp disappear. Coins with merely a mis-shapen lump upon them 
in lieu of the face usually weigh about 96 grains, and the farther 
they get from the origins the lighter the ci>ins become. Now 
the original weight of the PAiUpptts was 133 grains ; and assum- 
ing that it was imitated iu B.c. 300, and that the weight had 
1^'ome reduced to 84 grains in u.c. 20, and also that the diminu- 
tion in weight always went on at the same rate, wc find by 
calculation that the date at which the weight would have become 
reduced to laograina-^that of the earliest Brlthh coins— is b.c 
aaA Probably, however, there was a less tendency to reduce 
the^ weight and quality at the beginning than towards the end of 
the series, but the coins justify us in saying that the inhabitants 
of southern Britain were sufficiently civilised to make use of a 
cplnoge about 150 yeara before Cha t, or too years before the 
lime of one first Roman visitor, Julius Cae>ar, if not indeed at 
an earlier parted. 

^ ^ides these gold, silver, rnd brass or copper coins, with 
derived from Gaulish copies of a Mapedonian 
ommalf Ureother coins past in tin, with devices in imitation 
of somd coins of In the South of France, which also 

Ull us tha same story of a dose teter&mrse v^dth Gaul, Many 
of the^ w^ cast In wpo^ as ts proved by the grain 

^ the wo^ vwlWe in leltef upon them, Sudt coins nave 
b^n with &on topis and weapons in the ancient encamp- 
meat of M<wt Cahurn, near Lowes j but fron or steel mmt have 
in use for some four or five oentifrtes in this country before 
the time of Ceesaris htvaatexL 


Momi to p^oi, of 


4 i* ^’‘***, muat teloiw to jSiMt .f«w oentitrie 

omn wt find of iron wilj ooM^ntgl lirob* 

sheathar and' Ikfaeie are hiehlv decorated shields with 


provided ^with bronze and enamelled buckles. Of thb Early 
Iron Age, however, we learn more from the remains of andent 
dwellings and cemeteries on the Continent. In one of diese 
cemcienes at Hallstatt, in the Austrian Tyrol, upwanL of a 
thousand graves have been examined ; and as It was the custom 
to bury with the dead a number of objects of an omamentat or 
useful kind — possibly with the view that they might be of service 
in a future state ot existence — we are able to reconstitute the 
surrounding conditions of their life. Great care was bestowed 
upon thtir u eapon*, some of the swords having hilts of ivory 
inlaid with amber, both probably derived from foreign commerce ; 
some daggers had golden sheaths ; their helmets were of bronze, 
as were also their ^rdles, bracelets, and brooches, which present 
an infinity of difoent forms, Their pottery was of graceful 
shape, and some of it highly ornamented. Many of their vessels 
were made of bronze, sometimes artistically ornamented, with 
figt^ of animals— as, for instance, a milk-cup, the handle of 
which u in the form of a cow with a calf behind her. 

But mixed with these graves containing iron weapons are 
others in which swords, spear-beads, and hatchets of bronze have 
lieen found ; and it is a remarkable circumstance that the iron 
weapons apt>ear to have been imHated from those of bronze, 
cannot go into the details of ihe matter, but I may observe that 
the forms, though readily cast in bronze, are exceedingly difficult 
to forge in iron ; and the only inference that can be drawn from 
this (fact is this, that the bronze weapons and tools mtut have 
been in U'^e at the lime when iron was introduced as a substitute 
for the softer metal. 


But if iron or steel thus sueperi^eded bronze, there must have 
been a time when bronze u as Ihe only metal in use for weapons 
and tool-, and to this periotl antiquaries have given the name,df 
the Bn nze Age. Such terms as Iron Age, Bronze Age, or Stoke 
Age mean, however, only certain stages of civilisation, and WOt 
only chronological periods a p, dicable to the whole of the world ; 
for s^hile the inhibitants of one country hod acquired a know- 
ledge of iron and had given up bronze for such weapons as 
.swords, inolhtr countries bronze may still have been in use, and 
in others again it may have been entirely unknown. Here 
in the South of Britnin iron, as already remarked, is thoiuht to 
have been in use some four or five centuries u.c., and befoi‘e 
that time w e have evidence of the prevalence of a Bronze 
in Britain probably for a period of not less than ten centuries. 
Wc can read this chapter in our history partly by the contents of 
ancient grave-mounds or barrows, and partly by means of the 
bronze injects found dispersed in the soil. Bronze, or, as we 
now generally call i‘, ^n-metal, is a mixture of copjw and tin, 
and the proi>ortions which produce the toughest and most u-eful 
alloy arc about nine of copper to one of tin. No doubt in some 
lart of the world, probably Asia, native copper, such as is fou^ d 
in so many countries, was first in use ; but at present the traces 
of this copper-using age are o« this side of the Atlantic but 
faint. On the other side, in some parts of the United States, 
numerous instruments of pure copper have been found. These 
have been hammered out cold from native copper, and not ca t. 
Where and when it was discovered fbnt the admixture of a small 
proportion of the softer metal, tin, mode copiier harder 'and more 
losible, is at present a myi^tery ; but it is remarkable that the same 
discovery seems to have been made in the New World as in ihe 
Old, for some of the weapons and tools of Peru, made before 
there w'os any contact with Europeans, are manufactured frrm 
bronze of the onlinary com position. Here in Britain, our Broi ze 
Period is well illustrated by relics, representations of some of 
which arc shown upon the wall. The swords, spear-heads 
daggers, and shields speak for themselves, snd exhibit marvellous 
skniin the art of casukg and hammering out The various tools 
may also be recognised, and many, such as t^e chisels and 
Ipuges, do not difler materially from those of the present day. 
The hatcheta'or axes are either fiat blades, sometimes 'with wisjfs 
or flanges at the side$r t’r Are cost with a socket to receive a 
crooked haft. Xn thi^ country they are never provided with an 
eye for the helve like our modern ax^ The way in which the 
socketed form was developed from the flat blade is suf ceptibi* 
of being traced, and vre can learn from the batohets themselves 
that the art of produoltig dita with a socket was a foreign 
inventtep, and not dri|dw)y discovered iu this counti^. Let 
me dwell <m tUs for a mitmte. The flat blade, which was cest 
in a ahm open mottSd end hammered into shap& w as no doubt 
the ear neit Mm, Itp mmeover, resembles some of the 

earlier imtehOhi ikede another material, to which I shall 
sently hstee taeidi ydm attention. Bat these flat Mades, fr was 
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foattdf cotild be rendered stronger by being hamvcMred at the 
ftideft as to form flanges upon them, Quiblk like thorn on 
modem rads. The blades were next cast with these Ranges upon 
them, and it was then found advantageous to make them expand 
in the middle of the blade, so as to allow them to embrace the 
two sides of the split hall in which they were mounted* Eventu- 
aUy these projecting wings were hammered over so as to produce 
a Kind of semicircular pocket for the haft on each side of the 
blade. At this stage a brUliaDt idea occurred to some ancient 
founder, and by means of a clay core he produced a single 
socket in the body of the blade itself, and thus did away with 
the labour of hammering out the wings on the flat blade and i 
turning them over, and also with the trouble involved in making I 
a deep notch in the haft, so that it might run down each side of i 
the bmde- But ^ese semicircular wings bad become a recogniKd 
feature in this class of hatchets, and out of regard to this fashion 
the earliest of the socketed blades were cast with the two wings 
on each face, in imitation of those of the older fonn. As has so 
often been the case in such developments, what was at one time 
of essential service survives at another as a useless ornament. 
And now comes in this little bit of history which these hatchets 
enable us to read. It is evident that tlie first socketed blades 
must have been cast in a country where the prevailing type of 
hatchet had the semicircuhr w'ings on each face ; but this kind 
of hatchet, though abundant in some parts of the Continent, is 
very rare in Britain, ami we are therefore justified in concluding 
that the art of casting hatcliets u ith a socket was introduced into 
this country from abroad. Not but what our native founders 
cast plenty of hatchets of this socketed pattern when once they 
| | | j | ft yquainted with it, for the moulds for producing them have 
aHK^und with lumps of metal and various bronze objects in 
iMhMpt parts of the Kingdom. 

only were the bronze-using people skilful as founder?, but 
the? understood how to work ornaments in amber and jet as well 
as in gold, and some few specimens of their ornamental^nlaying 
are such os would do credit to any modem w'orkinan. The 
wooden handle of a bronze dagger found in the grave of a 
warrior in Wiltshire was inlaid with thousands of minute gold 
pins; arranged in regular patterns, and the amber pommel of a 
dagger found in Devonshire was as delicately inlaid with gold as 
any tortoise-shell patch-lxix of the lost centuj7. 

The history of man in the bronze-using stage is, however, 
better read pn the Continent than here. On the shores of many 
of the lakes of Switzerland, Italy, and the South of France the 
rental of settlements belonging to the Bronze Age have been 
discovered. As a safeguard against enemies and wild beasts, 
it wag a custom in those times to construct artificial islands, or 
' platforms carried on piles above the water, on which to erect 
their dwellings. The same custom abo prevailed within the 
historic period both in Europe and Asia, and something of the 
same kind was practised in Ireland until comparatively recent 
times. A similar custom has been observed in other parts of the 
world \ 3 f modem travellers. In such buildings, from time to 
time, disastrous fires occurred, and what was thus lost to the 
original occupants has been preserved beneath the waters for the 
instruction of long subsequent ages. Their houses seem to have 
been'formed of Interlaced bou^s smeared over with mud, after 
the tBMVMT we now term •* w'attle and daub.^' They understood 
the art of spinning and weaving both woollen and linen cloth. 
Of domesticated animals they possessed the dog, ox, sheep, goat, 
pig, and finally the horse. In this country they hunted the red 
deer, the roe, the wild boar, the hare, and some other animals. 
But they Also were to some extent agricalturists, and reaped 
their com with bronze sickles. They made vessels of various 
shapes in burnt clay, but were unacquainted with the potter's 
wheel, though some cups of amber and a soft kind of jet were 
apparently tnmed in a lathe. Tliough using so many and such 
Wdl-made tools and weapons of bronze, a certain number of 
appUances for both peaceful and warlike pfurposes were made of 


flint, and their battle-axes and war maces were in this country 
carrfuHy wrought out of stone. From the number and varieties 
of the brottze^instruments found in Britain, it has been inferred that 
their use must have extet^ed over several centuries, and ft seems 
probable that ihe beginning of our Bronze Period dates back to 
at least some 1,300 or 1,400 years n.c. Such a date also seems 
to Bgtee fairly well 'with what we learn from history as to the 
traduig visits of the Phamidans to this country in seardi of tin* 

rws/faswrf,) 


J^ECENT PROCRESS IN TELEPH^NV^ 

Telephone was first introduced to the, Brftidk pubKc At 

^ the meetings of the British Association. In at 

I Glasgow, Sir William Thounmn startled bhi hearma by 
; announcing that he had heard, in rhiladetpbia, Shakespeare 
quoted though an electric wire, by the aid of the invention of 
I Mr. Graham Bell, which he then pronounced to be '' the gmtait 
by far of all the marvels of the electric telegraph,*' In In 77 « * 1 ' 
Plymouth, I bad the pleasure of showing in actual operation the 
' finally developed instrument now known os the Bell Tetaphone, 
which I ha<l ju!it brought over from America ; and conversMion 
was actually maintained between Plymouth and Exeter. Five 
years have elapsed »ince then, and it is fittii^ that the Britl^h 
Association should hear of the progress of this a&tonishii^f 
apparatus. 

In 1877, it was a scientific toy ; it has now grown to be A 
practical instrument. 1,550,000/. capital is already embarked 
in its extension in England, and it is earning a revenue of 
109,000/. Hitherto it has been practically a monopoly bi the 
hands of a private company, who hold the controlling patents, 
and of the Post Office, who {>o^sess the controlling power, but 
this monopoly has been broken, and we are about to witness 
severe competition. It is often said that competition in any 
business will have the effect of reducing the r.'ites charged tj 
the public, but the experience of the j'ost In railways and 
telegraphs scarcely teaches this lesson. Undue competitUin 
tends to loa er the rates fcjr a time, I>at it eventually leads to 
amalgamation«to the absorption of the wefdc by the i>trong—- -to 
swollen and watered capital, aud, finally in many Instances to 
higher rates to a too- confiding public. Competition, however, 
induces better service, and ultimately, in this respect, the jTublic 
gain. 

The free traffic in patents, however, leads to jobbery and 
speculation of the w^orst type. We have recently ^een a mania 
for electric speculations that almost rivals the South Sea Hubble 
period. The public have wildly rushed into ill-matured schemes 
that have swollen the purses of gambling promoters, have 
turned the heads of inventors, have retarded the true process of 
the beneficial application of this new science to the wants of man, 
and have thrown away millions upon imperfect schemes. Much has 
been said against the monopoly of the Post Office in telemphie 
business, but at any rate it has the merit that it has checked the 
rapacity of company promoters and patent-mongers in that 
branch of the practical application of electricity, while no one 
can assert th.it it has checked the prt^rcss of telegraphy. 
During the firht week that the telegraphs 7 n this country were 
transferred to the State, the total number of messages transmitted 
was 26,000, while in the week ending August nth it amounted 
to 724,000. There is no inventor who can assert that his scheme 
has not received proper consideration, nor show a real Improve- 
ment that has not been adopted and remunerated ; whue the 
improvements of the Pott Office itself are freeW adopted by 
other countries, and America itself-^the home of ue humtor^ 
has found the advanced system of England worflty df 
acceptance. 

Reenvers.^The original telephone receiver of Bell has scarcely 
been improved upon ; it remains in form and construction very 
nearly the same as that which I exhibited In ffly?. The per- 
fection of its working depends upon the truth and perfection of 
its manufacture. It is now more solid and substantial than ft 
was at first, more powerful magneti are used ; bat stHl It Is die 
same simple, marvelloas, and beautiful instrument that I brou^t 
over from America. Mr, Gower has increased its loudneu^ 
varying the form of its various parts, and using very powerfil 
horse-^oe magnets of peculiar form ; but experience shows dud 
loudness is always obtained at the expense of dearness ef 
articulation ; and, although fca: many cmrposes the <iow«r-Bell 
ittstrument, which is adopted by the Post Office and ^ HOW ih 
use to connect together all the sections of the British AehMiia^ 
scattered tbrouph the town of Southampton, is more pradW, 
nothing for delicate articulation surpasses the original 

The Paris Exhibition of last year, so fraiml in eUctried 
novelties, did not bring forth any marked irprovemettb in 
phonie apparatus. It was notiwable chiefly for tto 
applications of the telephone, Anu ptriicnkirly to the tranumiK^ 
singing nod music to a distance* hit, Ader*! of 

Bell 8 receiver is that almost nniverseUy used In A 
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vm bandar epximletit fono, H«Attttise« a principle 

#}|iie}i he <^s ** ffun^citation.*' A thick ring of mt iron is 
invert between the enr pkce end the dUphmim, and this is 
•aid to inciwe the nttraetiee power of the Uttle horse-shoe 
magnet upon the tibralinK iron diaphragm. A simple experi- 
mental apparatus of M. Ader*s shows that there is some fornida- 
tonforlms fact: when a thin steel spring is adjusted close to 
the poles of a magnet without being attracted by them, the 
near approach of a mass of iron to the spring will cause it to be 
attracted by the mi^et. 

D’Arsonval has also modified the receiver. He has 

I daced the coil in a powerful magnetic field of annular form, and 
las thereby concentrated the lines of force upon the Indoced coil. 
Ife brings the whole coil within ^he influence of the field. The 
elTectfi are said to be magnified, and the increased loudness is 
not accompanied by the usual loss of articulation. Speech is 
reproduced ndibout any change of Hm 6 re, 

Telephone receivers of the Bell type are all based upon the 
magnetic effects of currents of electriaty floating around magnets 
or bars of soft iron. 

The rapid and rhythmic magnetisation and demagnetisation of 
a Ixir of iron or the increment and decrement of tlm majjptetism 
of a magnet, will produce molecular disturbances, in its own 
mats and in the matter about it, that lead to the oscillatory 
motions of the whole which produce sonorous vibrations that 
can be made manifest by vonons devices, and pardeularly by 
that patented by Graham Bell. 

Other priuciple« of electricity have also been utiliaed for 
telephonic receivers. 

For instance, Mr. Edison used the electro-chemical effect. 
The decompOKirion of a chemical solution in paper or on chalk 
by the passage of currents through it, produces a modification 
of the friction of two moving surfaces, which can reproduce 
sonorous vibrations, and the result is a very loud-sounding 
apparatus. 1 myself had the pleasure, in 1880, of submitting 
to the Royal Society a receiver based on the electro-thermiu 
effects of the current. The passage of a current through wires 
always heats them and therefore produces expansion. If the 
wire be made fine enough, the heat is generated and dissipated 
so rapidly, the expansion and contraction are so quick, that 
sonorous; vibrattons are the result. Although I was able to 
speak throt^h It very clearly, 1 .have not a« yet developed this 
instrument into a practical i&rm. Profea^ D^bear has recently 
uriliaed the electro-static effects of currents. His receiver is 
even more simple than that of Bell. Two flat circular discs of 
metal are rigimy fixed very close to each other in an insulated 
case of ebontte. When one dise is electrified posittvely by a 
ctiarge of electricity^ the other is electrified mgativriy by tnduc- 
tkm. These two opposite states prodnoe attractions varying in 
force with the strengih of the sigiuds sent, and the result is £at, 
vriiett telephonic ctntents are transmitted, we obtain sonorous 
vibrations, and, consequently, the reproduction of speech. 

Many other forms of telephone receivers have been devised 
and exhibUed, in fact I have recently seen quite a crop of them ; 
but as they involve no new principle, and introduce no particular 
improvement, having been brou^^it out chiefly to try to avoid 
ee£itiiig natenftc, I pam them over, and proceed to the next 
branch oc my subject. 

^Dur presait Patent Law Is, wtforrtunately, in so dborganised 
and chttollc a condition, that evarion Is often possible, and hence 
the questionahle mondky of doing a thing in another way, in 
onto to avoid the inddetice of a royalty, Is practically eneouvuged. 
The possessicii df a patent Is now no gnamntoe of property ; 
It IS granted without any disorimtoatlon, and cannot be uphdd 
wf^i tsdM llOg^end whstef^l eapenditnve before a^ion- 
*tohtM and sdentifloi^ We therefore 

edr^hope for day vinhm to imwiM or seenrity for 

real Impwymnonts until w.WTt thmugMy revirnd. The 
qu^pn b Con^nS^ and, iriam werdy 

bnve foMy exhaled the patfonee ^ our tsgbhtom, we 
aw hope few fooije attentbn to sovma and 

great novrity arid pwidMto of Bri!*s 
tiriephtime was that atjdtmiisarittorwm ri^^ 
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magnerie strength of a rimtlar magnet so as to vaiy its 
attractive force on a simiiar disc, by wMcb h reproduced the 
motions of the first di«c, and thu«, reproducing the sonpreas 
vibrations of the ab, repeated speech. The currents, however, 
were very feeble ; much energy wan loist en asvd the eflect 
scarcely attained a practical standard. Mr. Edison showed how 
to strengthen these currents. Taking advantage of a peculiar 
property of carbon which was sup posed to vary in electrical 
resistance with the amount of pressure brought to bear upon it, 
he caused the vibrating di^c which was spoken against to press 
upon a button of carhim, and so to vary the strength of a current 
or electricity passing through it. This varying current, passing 
through the primary wire of on induction coil, set up in the 
secondary coll more powerful currents than the Bell instrument 
produoed, and caused louder and more marked eflects at the 
receiving station. Professor Hughes went a step further. He 
found a combination of materials that were directly aflbetod by 
sonorous vibrations, which he called a microphone,’’ and he 
proved that the eifimt of the carbon transmitter of Edison was 
not due to any influence of varying pressure on the moss of the 
carlxm. hut wus a phenomenon of loose contact He found a 
new fact in nature, and he startled the scientific world by intro- 
ducing an instrument which did for minute sounds what tlie 
microscope had already done for minute objects. By the light 
thrown on the theory of the instrument by Hughes, Edison’s 
carbon transmitter has been so improved by Blake, Hunn.ngs, 
Moseley, Anders, and others, that little apparently remains to 
be done. The telephone as a speaking instrument is now well 
nigh perfect. It is quite possible to swear to a fiiend’s voice at 
100 miles distance. The difficulty of making the tcle|f 
practical instrument under all circumstances is not due” 
defects in the instrument itself, but to disturbing 
external to it, and consequent on its surroundings, 
pefection and sensitiveness of the apparatus itself are its chief 
enemies. 

The true action of the microphone, or carbon* transmitter, is 
very little understood : it introduces into a closed electric 
circuit, through which a current is flowing, a resistance which, 
varying exactly with the sonorous vibrations impinging upon it, 
causes the current to undulate in a way exactly analogous to the 
varying sound waves. This effect is generally assumed to be 
due to a greater or less intimacy of electrical contact between 
two semi-conducting surfaces abutting upon each other ; but 
there is now little doubt that it is due to eflf^s of heat generated 
by the passage of electricity between two points m anperfect 
contact, whose relative distance is variable. Carbon is the best 
material for the purpose — first, {because it is inoxidisable owf 
infusible ; secondly, beokusc it is a poor conductor ; and, thirdly, 
because it has the remarable property ui having its reristance 
lowered when it is heated — the reverse of metals. This obser- 
vatioft is due to Mr, Shdford Bidwell. 

The resistance of microphones is very variable 1 some give 
lo“, while others give 2^5-, and some even laj-. The best 
transmitters that 1 have worked with (Moseley’s) give an 
average of a«w. 

Attempts have been made to apply mathematical analysis to 
the determination of the best form and arrangement of micro- 
phones, Iwit at present the microphone defies mathematics. 

Theory would lead to the condusion that a carbon-transmitter 
should have the lowest possible resistance, but practice does not 
confirm that idea. 

Thet^ tigatn asserts that the resistance of the secoukdary coil 
of the indtiraoii coil shotfld be equal to that of the Hue it works, 
but luractice proves the venr reverse. On a line givipg nearly 
t,fioo* resistance, the best effects were produced with a secondary 
wire of only 50* restetanee. The foct is, that the oonditions 
due to heat in the microphone, and to self-induction in the 
induction coil, are very oomplicktedf and arc not yet suffioieiitly 
understood to bring the ^enomena they affect wimin the region 
of mathmnatioal anaJlysis. 

AcetfS9ritt.^l do not intend to speak here of the bells, calls, 
switches, etc., used in cArryimE out triej^onic operations : there 
has been ti&mxig tfail Is iMmcukriy novel iutroduced, or that 
was not jprevkis^ sited in tolegrsphy. In fsrt, the whole 
sfWritoi^cuitiedmlrieom^ srith the scHcaHed ^^exdmote" 
woririag Ofo sfonil^ trijempSrie, snd are stili in a smemt 

hsve tafa that the mm&tf k 
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wen wito $tm a wefran Lsnd’i End to John o^tmirts, 
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lofty separate poles and away fiioiO all other wiresj there 
wotiM be no dlfiFieolty whatever in slicing between thoge two 
places. Conversation has been held in Atnerica over 410 ndles \ 
m Persia it has been footed between Tabrees and Tidts, ^90 
apart ; in Indie* over a distance of nearly $00 miles ; in 
Australia, of 300 miles ; but in all these cases it was done either 
nt night or under exceptional circimistances* and in all coses the 
wires were ovcr*grouod. Had they been underground or sub- 
marine, the cose would have been vciy different* Conversations 
have bMn held between Dover and Calais, between Dartmouth 
and Guernsey* and between Holyhead and Dublin, but 1 know 
of no case wnere any persons have spoken Uuouffh more than 
100 miles of submerged ,cable. The reason of tnis diminution 
of speaking distance is due to the electrostatic capacity of the 
telegraph line, which absorbs the minute mjantity of electricity 
that makes up the currents employed for telephonic purposes* 

In every submarine cable, before a signal can bi made at the 
receivirtg end, the whole cable must be charged up with 
electricity, and if there be not sufficient electricity sent in to 
effect this purpetse, practically no signal appears at the distant 
end, With telephone currents on long cables the whole of the 
electricity is, as it w’cre, sumllowed up — that is, none appears at 
the distant end, or, if it does appear, it is rolled up in one c jd* 
tiiraous wave, I>creft of those rapid variations that reproduce 
sonorous vibrations. The newspapers faid that the sound of the 
bombardment of Alexandria was heard at Malta ; but, in the 
first place, the experiment w as not tried, and, even if it had been 
tried, It could not have succeeded. The use of underground 
wires very seriously impedes telephonic extensions, and w iih our 
present api'iaratus and j^resent knowledge avc cannot readily 
speak over greater distances than 20 miles. 

T>isiurbancts. — But there are other disturbing mnuenccs at 
work of more serious import. 

When two or more teleph-jne wires run side by ^.ide, what is 
said on one can be overheard tn all the others ; and when a 
telephone wire extends along idc telegr*aph w ires, every current 
on the telegraph circuit is repeated in the telephone, leading to a 
his.sing, frying, bubbling sound that is not only very irritatin^r, 
but which on busy lines entirely drowns speecn. When music 
is tfansmitted on one wire, it can be heard ec^uaby well on all 
wires running parallel and contiguous. This is due to induction 
and to leakage, 

(A.) Induction , — Induction is a term employed to designate 
the peculiar influence which electrified and ma^etised bodies 
exert upon conducting and ma^etic masses in their neighbour- 
hood. If two wiret run sidcliy side for some distance, every 
current of electricity sent upon one wire will produce two 
currents in the contiguous wire, the one at the commencement 
and the other at the end of the primary current of electricity. 
The greater the intensity, and the more sudden and abrupt the 
conunencemmt and the ending of the inducing current, the 
gi eater effect it has on the induced wire. Those instruments, 
consequently, which reverse their currents the most rapidly and 
suddenly, produce the greatest disturbance. Ihe powerful 
alternative and intermittrnt currents used for certain electric 
light systems are death to telephones ; they cause an incessant 
roar that renders speech an ^mpos^ibiUty. There are some 
apparatus In tclc^phy that require very powerful currents to 
work them, which are equally detrimental. Many attempts have 
been made to cure this evil. 

1. The sensitiveness of the receiver has been reduced to lessen 
the influence of the disturbing current^ and the strength of the 
telephonic transmitting currents has bem increased so as to over- 
power the induced currents. 

3. The influence of one wire on the other has been screened 
off by inserting metal coverings in connection with the earth 
between them. 

3. The suddenness of the rise and fall of the inducing currents 
ha& been modified by the insertion of condensers or electro- 
magnets. 

4. Counterbalancing or neutralising effects have been set up 
by counter-iaduction apparatus. 

But all these plans, and mai^ others, have been proved either 
only partially successful or wholly abortive ; the only effective 
mode of curi^ the evil at present practically used is to employ 
a complete metallic ohreuit so contrived that the tWo wire^ are In 
very close proximity to each other, or that they twist round each 
other, so as to maintain a mean average equality of distance 
beiween themadvee and the disturbing wires, ^heu we have 
the two wires of a drcult kept at the aasae mean dUtaace from 


the disturbing causes, however near ffiey may be, the iuffbhnoe 
on eadi must be identically the satti^ and as the one is usedfpy 
going and the other for returning, the similar infliteticea must bt 
opp^te in direction, and they must therefore neuhalise eaeh 
other. This plan, which was originally devised for undei^gitnird 
wires by Mr. Brooks, of Thtiadelphia, \.as found to 
absolutely tiue in praettee, and the Post Office, having laid down 
many hundred of miles on this system with perfect snocess. 
invariably coast ructs its circuits both underground or overgroi^ 
in this way. It is, of course, more expen<^lve than a sinMe wire, 
but the great gain— the absolute freedom from overheanng, the 
privacy and the alienee of crackling — is well worth the extra 
cD^^t. Wires in submarine cables are invatiably laid up with a 
twist, so that no special contrivance is needed on such wiret?, and 
in underground wires not laid up together as cables, they lure as a 
rule, so close to each other that twisting is unnece^ry ; but for 
overground purposes twisting is essential, and special arrange- 
ments have to be carried out. Profess :)r Hughes? showed how 
this was to be done, and Messrs. Moseley carri«S it out practically 
in the neighl>ouihood of Manchester. The plan adopted by the 
Post Office for two and for four wires is 'shown by the diagram. 
It is simply and easily carried out, and entniU no practical 
difficulty whatever. 

In the neighbourhood of Manchester there are over 400 miles 
of overground double wire twisted on this plan, working 
efficienily and thoroughly. I have spoken to a frieml 76 milea 
off, through wires that were erected cn poles carrl^ busily- 
ocepied telegraphic currents, without di turbance or difficulty. 

(b.) Leakage . — The double- wire ^y>tem is only absolutely 
effective so long as the insulation is good. The moment insula** 
tion fade, connection with the earth is made, and then we have 
disturbing causes due to currents flowing Uirough the ground, 
which are increased in proportion to the deterioration rf the 
insulation. Hence, good insidation is essential to telephone 
working. 

The discovery of the telephone has made us acquainted wnth 
another phenomenon. It has enabled us to establish beyond 
doubt the fact that currents of electricty actually traverse the 
cartVs crust. The theory that the earth acts os a great resenroir 
for elecVicity may be placed in the physicist^a waste-paper 
liasket, witli phlogiston, the materiality of light, and otfier 
hypotheses. Telephones have been fixed upon a wire passing 
from the ground floor to the top floor of a large building, the 
gas pipes beii^ used as a return, and the Monte signals sent from 
n tel^aph office 250 yards away have been distinctly read j in 
fact, if the gas and water systems be used, it is impossible to 
exclude telegraphic signals irom the telephone circuit Theire 
are several oases on record of telephone circuits miles away 
from any telegraph wires, but in a line with the earth termiiutli, 
picking up tri^^phic signals. When an electric lljjht system 
uses the earth, u is stoppage to all teleph^ic oommuttlcstion in 
its neighbourhood. The whole telep^ic eommunicAtlon of 
Manchester was one day broken down from this cause, imd in 
the City of London the effect was at one time so strong as not 
only to destroy telephonic oommunicatlon, but to ring me bells. 
A telephone circuit urging the earth for return acts as a shunt to 
the earth, picking np the currents that aie pai^ng, in proportion 
to the relative resistances of the earth and the we. The earth 
offers resistance, and consequently obeys ^ law of Ohm; 
hence it is not only esstntiaL for a t«fe|ihome iiys^ that the eai^ 
riiQuId not be used on any electric ^em, bet It U s^ 
desirable that the earth should be eaqiewM for telephonic pur- 
poses. Thus, the double-wire system adopted hr the Post OSice 
and by the SociA^ G^n^rale des Telephones of Paris, mot only 
cures the ill eff^ts of induction, but it materially dinmdhhes the 
distvrblim influences of earth condnetton. The m1t^wiresyimm 
of the Post Offioe eflfettually checks leakiM frbm one irire 
to the other--crotB contact, as we eaQ h In Etigland^-^4k)rflich 
wire of the same current is always pn a diflhreitt imppurthiC sifin. 

A telephone circuit when in cooneetiem with the earih gives 
distinct evidence of every visiMe flaidi of ligknbig* however flnr 
off the thunderstorm may be. Ko difference In hteeu 

observed between neeing the fia^ and heee^ m cntidu/ i 

It is said that, If a tekphone be oonmeoted between 
and water systems of a house, dkthiet mddenee V OventfM* 
M be beard* There have been several caaei of 
knocked down while expefbtteirttng dttringnito 
no mersonal inju^ has brnm suWaoMd, l%e 

itsefr is freonently damaged. Jn at piepillilfc 

not found the damage dope saffiricmlo tM 
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pioteotoa. Tlie tt«e of double uHtcs dimittiehes the 
dttxager to 4 uttitiimim. . Oti the Continent etid in AmeHoii bow* 
mr»7|eli|ibonet are invMiablj protected by Ughtnlql erresters 
iHieJroae wire only ie med. 

Huwe are oertain natural currents flowing tlntmgb the mst 
of earth. Th^ are called earth ” currents, and at ttmes 
acquire such considerable energy, that, with a telephone pressed 
to each ear, I have been told, uthon^ 1 have not experience it, 
diat the noise made hi as though ** your brains were boiliiij^.'^ 
This is due to the intermittent currents produced by the polaruu- 
tion of the earth plates. 

M. Van Rysslbeighe has recently spoken between Paris and 
Brussels upon a wire nearly aoo miles long, which was used at 
the same time for ordinary telegraphy, but the experiment was 
made early in the morning (4 a,m.), and was effected by retard* 
ing the telegraphic currents, so as to modify the suddenness of 
their rise and util, by means of condensers and electro^magnets. 
I am unalde to understand the advantage of any gain ha slicing 
on a uire which is detrimental to teitfrapblc oommunication. 
Speed U of more importance than speech, and we can telegraph 
much fester than we can speak. In Kngland s^jeed is everything 
and we eliminate every influence that retards speed-^condenfers 
and electro-magnets in telegraphy dreuits are out of the question. 
M. Van J^sseTberghe has endeavoured to extend the idea to 
cure the effects of induction by destroying the main cause of the 
disturbance — that is, by reducing the sudden rue and fall of the 
pride telegraphic cutrents ; but to do this means to retard 
telegraphy, and we cannot afford In England to cripple the one 
qrstem in order to benefit the other. 

1 have recently tried an extremely intcresfing experiment 
between this fdaoe (Southampton) and the Ideof Wight, namely 
to ammunieaU across seas and channels Vfithout the aid of wires 
atM Large metal plates were Immersed in the sea at opposite 
ends of the Sedent, namely, at Porthvmoulh and Ryde, ^Ix miles 
apart, and at Hurst Castle and Sconce Point, one mile apart. 
The Portsmouth and Hurst Castle plates were connected by a 
wire passing through Southampton, and the Ryde and Sconce 
Point plates a wire passing through Newport ; the circuit was 
eomplked by the sea, and stguaU were passed easily so as to 
read by the Morse system, but speech was not practical. 

The telephone is very rapidly gaining ground, and, a$ 
improvements are effected in Us accessories, in its installation, 
ana in its mode of working, its use will still further extend. In 
Germany it is nsed very extensively for telegraphic business, 
there being i,a8o stations worked entirely by ^ephones, but in 
EngUnd it is not possible in the numerous open and public shops 
employed as Post Ofiices to secure that privacy which the tele- 
phm requires nor have we yet got over our early prejudices, 
resiiltiiig from the errors made durough the inability of the instru- 
ment in its earlier form to repeat the sibilant sounds. The 
instmments of the present day (thanks to the improved trans- 
mitters), however, transmit “s^s” perfectly. 

WaUAH Hknry Preece 


SCIENTIFIC SERIALS 

. tk€ FhmkHn ImsSHdft September.— On a newly 

dweovered ueolute Itmit to economic expansion in the steam- 
eagttte and In other heat-motore, fay R. H. Thurston.— Observa- 
tion with the f4atiimm*irater pyrometer, with heat-earriers of 
j^Untm and or kon enossed wiui pfetfeuttH by J. C Noadley.— 
The microscope in eugiiieering work, by K. Grinshaw. — Tests 
of dohlde raw hide jtolks, by J. E, HiUeary.-— Greatest ringing 
hfdls, by J. W. Kystxom.r-R^^ on European sewage-sy^^tmns, 
With spedal rtferenoe to the needs of the City of Fhiladaliiitia, 
^ S, H«rhig.--EmersonV power seaksi or dynamometer* by 
8. Lotdt— Meohanteal modUlcathma of tbe Bessemer plant 
necessary to adapt It to the eaenomtoal wtokiiig pt the Usto 
whmf by W, M. Hendersom'^Frfveniioii of tres in dmaties 
IeMii)ned]l, by C HexatM 

Snimiin d$ lAiodimkR^stPle dot Seimm Ko. 7. 

-^^^rimatod ofthunderito^ or^, by W« Bpr^. 

the oomjtonnd ethers of hyposulphnrpes adid« and on 
Atone Ofgatde bbclphldee, by W, Spring and £, Lagros,— 
the bromiehted deswaerivtfs of eamfmor, by If. Swarttk*^Kote 
eohotoite Ahff dlscovtoy ^ a Muton eadethig 

htoweS^ialab^atid fnsH^ 

^ ihe bohdlito^ of 

A. the kame, 


by A. Hurion.— On the actinic transparence of some niEdia, and 
in particular on the actinic tranmrence of Foucault mirrots and 
xhAr appBeation in photography, by J. de Chardonnet.— On 
methods for determination 01 the ohm, by G. Lippmann,^ 
Apg^ratos for regulating the flow of a gas at any pre^snie, by J, 

Ecalc fstitsito Zamhardo di Sciense e Lcltcrc, Rendkonti, 
Fasc. xii.-xiii. — New method for detenuining the relative internal 
conductivity of metals Cw beat, by G. Poloni, — On the theory of 
systems of electrifled conductors, by £. Bdtraml — Chi the 
pseudofocus of the parabdoid and on tbe magnetic centre, by G. 
Jung.— Contribution to the experimental study of hypnotism in 
hysterics, by A. Tanburini and G. Seppilli. 

Fa«c. xvi. — New microtelepbonic system, by C. Fornioni. — 
Ihe CTystalline group of Atbigna and bisgrazia ; stratigrapbical 
and chemicn-litnological studies, by £. Bonardi.— On sypnilitic 
reinfection, by A. Bcareazio. — Luni-solar influence on earth- 
qrakes, ly A. Serpicri. — Contribution to the general physiology 
of smooth muRcles, by £. Sertoli. — The plague of Milan in 1576 
and Cardinal Borromeo, by A. Corradi. 

Aiti della VAccadtmia dci Lined; TronsuniL Fasc. xiv, — 
On the circulation of blood in the human brain, by S. Mosso.— 
On the microscopical fauna of the Zat clean limestone of Polo, ty 
S. Terrigi, — Internal equilibrium of metallic piles according to 
the laws of clastic deformations, by S. Allievi. — On the gradua- 
tion of galvanometer^^, by Signor (^nestrelli. — On the influence 
of hygroscopic condensation on glass in determination of the 
density of aqueous vapour, by Signors Macaluso and Grimaldi. 
— The action of oxygenated water on the ?iystem, by Signors 
Capra nico and Colasanti. — On two isomeric acids, aantonosic 
and isantonosic, by Signor Cannizzaro. — On some products of 
transformation of glutaric or normal pyrotartaric add, by Signor 
Bernheimer. — Action of nascent bydro^n on pyrrol, by Signors 
Ciamician and Denmtedt. — On some derivatives of hexahydro- 
iiaphthaline, by Signor Agrestini.— On two volumes of autograph 
drawings of the two brothers Cbeiubino and Giovanni Alberti, by 
Signor Cannizaro. — New Carthagenic inscription to Fanith and 
Bs^-Hammon.— Ephemerides and hydrometric statistics of tbe 
River Tiber during 1881, hy Signor Betocchi.— On the anatomy 
of leaves (continued), by Signor Briosi. — On the first phtno* 
mens ol development of salfa, bv Signor Todaro. — Statistics of 
the popular banu existing m Italy in the end of 1880, by Signor 
Bodio,— First outlioes of a fetatistic of the conditions of life of 
operatives, by the same. — The diminution of illiterates in Italy, 
by tbe some. — On the Comet Wells, ly Signor Respighi. — On 
the total eclipse of May 7, 188a, by the same. 


' SOCIETIES AND ACADEMIES 

Sydney 

Linnean Socle^ of New South Wales, June aS.— Dr. 
James C. Cox, precident, in the chair. — ^The fbUowing papers 
were read Half oentuiy of ^nts new to South Queensland, 
by the Rev. B. SoortechlnL This paper was to epme extent a 
contimiatbn of a previous paper by the same author, and con- 
tained the results of further researches on the flora cu that part 
of the country. Among the plants enumerated were many 
hitherto regarded as strieUy tropical, while others had not pre- 
viously been obf^erved in sutm warm latitudes. — Contribution to 
a knowledge of the fishes of New Guinea, by tbe Hem. WiUlam 
Macleay, F.L.S., Ac. Thls^per gives a of 120 species of 
Perooid Fishes c^lected by Mr, Andrew Goldie at Port Moresby 
and Ctt]:^-Cttppa« In Neto Guinea. They are, with few excep- 
tions, epeoiei which have been described by Dr. Sleeker as 
bdng found on the notthem shores of that island and throughout 
the Netherlaads India Archipelago generally. The new species 
desmlbed are Sertwms QsUlid^ Semnns magni^M, Gtnyoro^c 
Udtm^ Mesofrion r$*hcm, 4 f. pt^idens^ M, Mdid^ Diagnmswsa 
Pafnimt^ LttkHnm amoiUteadm. Tbe remainder of Mr, 
Gmdle's eoUeotlott is to fo^n the sufajeet of a future paper,-^A 
mohograi^ of the AustnOlaii Aphrodltaceaa annelids: by Mr, 
W. A, Hasw«ai— T#o parers were read by Mr- E. P- Ramsay, 
F.L.S.> Curatot cA tlto Australian Museum, one containing a 
description of m pfR A^ooles of Phh>gcm(a {P. Sakm&nn) ai d 
of a new spmto of Dkrpms (prt'po'od to be called A /oawf- 
frotot the Solcmicto Islands , the other containing a de- 
scription dF is pmd species of Coris fstm Lord Hou es* Lkn<L— 
Prof, W. J, Stepbrnw exhibited a few st>eCimens of a lost 


hftius which hi^l hem Jaldgr re^dUtawrmd bf hU brother, Mr. 
T. Stephen^ in the hmocdutie Bdig^ibaa^^ of Hoburt; Hn 
stated that the plant rmAMh) had only oaoc been 

seen by botanists since ftm «9i|>edttion of d'Entrecasteaoa, and 
then oi^ in two ieoteted and remote spotk 

Paris 

Academy of Sciences, September 4. — M. Blanchard in the 
chair. — ^The folLowii^ pnpm were read Solution, in finite and 

simpk t e nttp, of the m^lcm of longitudinal shock, by any body, 
of an dastic bar fixea at the unstmek extremity, by M. de Saint 
Venant — On the flgurc of com e ts, by M. Faye. In this whole < 
question, appnreutly bo complicated, there is merely (he says), 
the play of solar attraction tending to decompose bodies of very 
small mass and large voinme, and that of solar repulsion (doe to 
incandescence) which begins to act on the eva^raWe part of 
those materials, when, freed from all pressure and subject to 
increasing heat, they commence to form nebulosit ies of excessive 
rarity. — On (rirnhs observed on the i»ea at Etretat, by M. 
Lalanne, The phenomena deFcritied, comprising deven trombes, 
occurred in September, 1851. M. Faye explains them on his 
theory. — On the distribution of heat in fhe dark regions of solar 
spectra, by M. Detains. He gives here his observations with 
piisms of ci*own-g]a<'S and flint {the previous were with rock-salt). 
The spectrum prolonged much further on the side of the rays 
of great wave-length, tl^n with rock-5ialt. M. Desains describes 
an apparatus, for determining, conveniently and surely, the 
angular distance of any line of the iaminous spectrum from one 
of the cold bands of the dark spectrum. —M. Alph. Milne- 
Edwards announced that the Travatlleur had returned from its 
cruise in the Bay of Biscay, to the west of Spain and Morocco, 
to Madeira and t^ie Canaries. — Typhoid fever in Porifi ; period 
of 1875 to 188a, by M. de Pietra-Santa. In the flrst half of 
this year the deaths from typhoid fever in Paris were 4*60 per 
cent, of the total deaths {in 1^5-7 they were only 1 *90 cent., 
in 1875, z'30 per cent.). The fever has most victims in April 
and in November. Its distribution is unequal in the several 
arrondissemeiUH. There is no direct and ooastant relation be- 
tween the number of deaths from it, and the number of the 
population in the arroJuiii;semeiu, the surface, the density of 
population, and the general mortality. Modical statistics, with 
dbilcoLob^iervation, prove the imposaibitity of referring ^phoid 
fever to a single cause, the fecal origin assigned by the English 
school. — Th^ratical and practhal consideration on the phe- 
oomeoa of electriJ-mognetic induotion ; application to the 
more common tyi>o> of machines, by M. de TromeHn. — 
Action of lielenine on the l>acillus of tuberculosis, by M, de 
Korab. Helcnine seems adverse to the development of the 
organism. — On the syphilitic bacterium ; syphilitic development ’ 
in the pig, by MM. Martineau and Ilamonie. — On the problem ‘ 
of Kepler, by M. de Gasparis. — Oscillation-bainnce employed ^ 
for calculation of moments of inertia, by M. Brassinne. — Re- 
searches on the abeorption -spectrum of the terrestrial atmosphere, 
by M, EgorolT. The^e were carried out at the Paris Observatory 
with M. I hollon, the electric and other light being sent from 
Mont Valerien, Montsouris, &c. Oetails the spectra arc 
given. — Experimental '^tndy of the reflection of actinic rays ; ! 

influence of specular polish, by M, de Chardonnet. Every sur- ^ 
face reflects in variable proportions each of the spectral radia- 
tions, The reflecting power of a liquid is indepmdent of the 
substances it holds in solution or suspension, bpecalar polish 
increases the total quantity of rudiations reflected, while the 
relative intensity of diflhrent r<^iort« of the spectrum depends on 
the matter employed.— On the iaw of cooling, byM. Kh#re. 

He observed the coolit^ of a pktinimi wire bested hyan eketrit 
current in dry air, withm a gbiSB cylinder, on wMA ftewed m 
current of cold water. The wire's temperature in* d^doeed 
from the variations of its c<mductiTity, and die quantity df heat 
lost (equal to that developed by the current), eahmmed by ^ 
Toule> law* The rmlts are cornered with those get from tm * 
ikniDube erf Dulong and Petit and of Rossetti. (The fbrmukB of ] 
the former is shown, os by other pTiyricLsta, to give too < 

merease,)— Oo the law oP tbermaT constapts of subStitutioat^ I 
M. Tonunoai.— On some combinatioiTS belonging’ to the gustip m j 
creatlnhies, by MT. DurilHer.— Researches on the eiftqkKoiy 
apparatus of regular sea-utchhis, by M. Koehter.— On the 
innervation, of the mantte of some httnaMibrattch tnolltiiief, \ 
M. Vlaf^toflu— On the inteitfiRil pamhes of the oyMer, 

M. Certea 3 

September rr.—W. Wimdiljtrtl hi fhe^ chufr^-^Ref ureireff upw n ( 
made to the death ttf H Eiouid^, S^smber; and M. {flatthk- { 


BBaur^ Cotmpoadenu (Fimeral dimursei on tHe IhraMtiv bF 
Faya and LolMMiias^ am primed in 
the mean tempevature or the nmthefn aad fomliram haariapheMt 
of the earth, by Mr, Henneasy. Thmii aeaion to he^vn-llim 
the idea of a superiority of tsttpemture of the northm haanU- 
spheie over that of the aouthcro nMt be givta up, tdsr Manah 
oonaiders the southern heiiiiiiphem« with its greater mamnl 
water, to have (if anything) the higher temperattiie, or hhom 
15*" 4 C. Herr Bacm considers that C« refiresents thntenn 
pemure of both hcmiftplicres. Mr. Itoneei^ views whh saih^ 
faction the removal of a dilhcuUy in his theory of cUamtOs pm 
forth many years ago. — On the extension of the phyllouem at 
Bdziefs in vineyank not submitted to treatamt, Ity M. Hettue*^ 
^y,— Means of combating the disease of the viue, by AC. 
Maktre* He has had god rcsulte from a^ieatiuos ^ greasy 
water (from washing of sheep's wool) ufreen beahlaa 
sulphocarbonate of potassium, — Condition?! for tko Unetf digtar- 
entiftl equarious without second member to have/ cDaMOkon solu- 
tions ; equatiom giving the itolutions, by M. Lemonnier.-irNatural 
deliiiithm of diflerential parameters of functions, andespeehUk of 
that of the second order by M. BouMinei^q.— Obaervuttone 
of the solar spectrum, by Mr. Langley. This retatles to the 
resnlts of the Mount Whitney expedition. /iWrr n/jw, it is eeti* 
mated, that, our atmosFdiere ap^. the solar rays would pake 
about 3 deg. C, I gr. of water in one minute, for eadi aqaana 
centimetre of the^earth's Rurfsce exposed normally to them. Of 
the total energy which vivifles the world, only a qtttHer 
occurs in the visible ^i^^ectrum and the ultra-violet the otiw 
three quarters exist in the great infra-red rwion, whoro exten- 
sion has been so erroneously conceived. Tue general telluric 
absorption, at least in dry dimates, diroiniahea to the extreme 
infra-red. In general, in both atmoapheres (the earth's and the 
sun's), the absorption incceaaes (except in iaterrupriena noted) 
as the wave-length diurinidies. The absolute ooloar <xf tlie 
photosphere is blue. The maxitBum mmtgy in rite vklble spec- 
trum is in the orange.— On the vuriom eauaea of ctiolMkni df 
plants, by M. Mer. He inquires into thene by a conafMuwoii c# 
the pben^ena of aquatic plants wiiJx thfoec of amal plasiitegraeMe 
in the dark or in ntokt air.— a new aiupuhation of m upper 
limb, by M. Despr^. For disease of the omoptcito this bemr 
vnes aemovedv with the mm and part of the clavick.-^Sagiior 
Govt presented a small work giving ski unpublkhed leAMe cf 
Galileo ; al«o a memoir deaccibing oxperknento in taccefoiiiw- 
tion of electricity of tension into voltak currents. The latter 
were made in ignoranoe of the previous experhoenta of Af. 
Bichat. With a small Holtz machine Signor Qovi deeompoecd 
water, getting in t)tree mmutes i cc. of explosive mixture ; vaith 
the same ctxrrent he vibrated a FFoment siren, produced 
spectra, obtained very bright sparks by Intentmtion with a atoH 
me, lit an arc between carbons, aaad actuated a iUmmkorflr oofL 
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MODERN PHYSICS 


TAf AHd TAwries Modem Physics. By J. B. 

$tlill0. (tondon : K^an Paul, Trench, and Co., 

T HIS is, in many respects, a curious work. It shows 
very extensive reding, as well as much patient 
thought, on the part of its author ; and is, throughout, etni- 
nently readable,” although somewhat disfigured by the 
use of strange and uncommon words, such as question- 
ability,” ^Mrrccusable/' ^luminar,*^ ” consiliences,” &c., 
and even of words apparently made for the occasion. 
With engaging frankness, the author tells us in the Pre- 
face that a previous work of his was written when he 

“ was under the spell of Hegers ontological reveries : — 
at a time when I was barely of and still sertously af- 
fected with the metaphysical malady which seems to be 
one of the unavoidable disorders of intellectual infancy. 
The labour expended in writing it was not, perhaps, 
wholly wasted, and there are things in it of which 1 am 
not ashamed, even at this day ; but I sincerely regret its 
ublication, which is m some degree atoned for, I hope, 
y the contents of the present volume,” 

His recovery from this direful malady has been un- 
usually coihplete ; but the sequelae arc still of a somewhat 
distressing character, for the vrork is “designed as a 
contribution, not to physics, nor, certainly, to metaphysics, 
but to the theory of cognition.” 

Having been himself at one time enchanted in the 
Ctrmn sty of metaphysics, the author now sees the evil 
thing everywhere rampant, and specially in scientific 
writmgi. With a subtlety which is occasionally almost 
admirable, he seems to endeavour, under cover of perfect 
candour and confidence along with intense seal the 
Interests of science, to insinuate into the readeria mind 
doubts of the validity of some of the moi»t fundamental 
td scientific hypotheses and reasonings. We rise from a 
perusal of his volume with a feeling of dawning doubt, 
which happily vanishes the moment we attempt to find a 
justification for it. We can, however, fancy some ardent 
student, unversed in laboratory work and with no great 
knowledge of physical principles, falling an easy victim to 
the doubts here suggested ; the author all the while 
am^g grimly to himself as did the spirit of negation 
when his adnuriug victim exclaimed— 

.... mir wird no duuim 
Als geh* mir dn BtUhlrad im Kopf hcnim. 

This iosidious weakeidng of the student's faith in' prin- 
cSjples and methods is perhaps even more dangerous to 
scientific progress than what the author in his Preface 
ifoaksofas 

• **ihe shadow and acioliBtic ihatetialiini^l allude, of 
ckMicee, not twite sopp^ iutel^ 

lei^l aspects-which for a two the^ened fo blight the 
»ofi ihd jMsson the aeitiosphere even ef the bid hi^atids 
of tiboes^ on 


easily gathered by any one who carefully peruses the 
following extracts from that chapter. To these we need ^ 
scarcely add a word of comment . 

“ It thus appears that the pre-supposition of absolute 
elasticity in the solids, whose aggre^tc is said to consti- 
tute a ga^ is a flagrant vioUtion of the first condition of 
the vaudity of an hypothesis— the condition which requires 
a reduction of the ntii.iber of unrelated elements in the 
fact to be explained, apd therefore forbids a mere repro- 
duction of this fact in the form of an assumptio'^, d fortiori 
a substitution of several arbitrary assumptions for one 
fact. Manifestly the explanation offered by the kinetic 
hypothesis, in so far as its second assumption lands us in 
the very phenomenon from which it starts, the phenome- 
non of resilience, is (like the explanation of impenetra- 
bility, or of ihc combination of elements in definite pro- 
portions by the atomic theory) simply the illustration of 
idem per idem^ and the very reverse of a scientific proce- 
dure. It is a mere versaiio in loco — movement without 
progress. It is utterly vain ; or rather, inasmuch as it 
complicates the phenomenon which it professes to expli- 
cate, it is worse than vain : — a complete inversion of (he 
order of intelligence, a resolution of identity into differ- 
ence, a dispersion of the One into the Many, an unravelling 
of the Simple into the Complex, an interpretation of the 
Known in terms of the Unknown, an elucidation of the 
Evident by the Mysterious, a reduction of an ostensible 
and real fact to a baseless and shadowy phantom.^ . . . 

“ It were work of supererogation to review in detail the 
logical and mathematical mcihods by which it is attempted, 
from an hypothesis resting on such foundations, to d^uce 
formulae corresponding to the facts of experience. 1 may 
be permitted to say, however, that the methods of deduc* 
tion are only less extraordinary than the premisses. To 
account for the laws of Boyle and Charles, resort is had 
to the calculus of probabilities, or, as Maxwdl terms 1%, the 
metliod of statistics. U is alleged that, although the indi- 
vidual molecules move with unequal velocities, either be- 
cause the velocities were originally unequal, or because 
they have become unequal in consequence of the encoun- 
ters between them, nevertheless, there will be an average 
of all the velocities belonging to the molecules of a sys- 
tem (r>. of a gaseous body) which Maxwell calls the 
* velocity of mean square.* The pressure, on this sup- 
position, is proportional to a product of the square of this 
average velocity into the number of the molecules multi- 
plied by the mass of each molecule. The product of the 
number of molecules into the mass of each molecule is 
then replaced by the density — in other words, the whole 
molecular assuirqition is, for the nonce, abandoned— and 
the velocity is diminaw as representing the tempera- 
ture ; it follows, of course, that the pressure is propor- 
tiond to the density/ 

“ Similar procedures lead to the law of Charles and the 
Maw’ of Avogadro (according to which the number of 
molecules in any two equal volumes of gases of whatever 
kind is the same at the same temperatures and pressures 
—a law wtiich i$ itaelf a mere hypothesis). It is claimed, 
on statistiod grounds again, that not only the average 
vdochy of a number of molecules in a given gaseous body 
is the sam^ but that * if two sets of molecules, whose 
mass is different, are in motion in the same vessel, 
they will, by their encounters^ exchange energy with each 
other till the average kinetic energy of a sinj^A moUcuis 
of ut is the 

** 'Tbis^’ says Maxwdl, ^fbUows from the same investi* 
gaticm which dderh^iies die law of distribution of veioci- 
ties In a sit^ tet or moleculte*' AIL this being granted, 

law of Avo^dro (caUed by 
Mwtetel^ the Ihw «;f.€ay^ssac) aro rea£ly derived And 
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cates of the same substance are ‘unalterable by the pro- 
cesses^ which go on in the present state of things^ and 
every indivtduai of the same species is of exactly thesame 
magnitude as though they baa aJI been cast in the same i 
mouldf like bullets^ and not merely selected and grouped 
according to their size, like small shot/ and that, there- 
fore, as he expresses it in another place, they are not the 
products of any sort of evolution, but, in the language of 
Sir John Herschel, * have the essential character of 
manufactured articles.' " 

Now, On what logical, mathematical, or other grounds 
15 the statistical method applied to the velocities of the 
molecules in preference to their weights and volumes ? 
VVhat reason is given, or can be given, why the masses of 
the molecules should not be subjected to the process of 
well as their motions ? None whatever. 
And, in the absence of such reason, the deductions of the 
kinetic theory, besides being founded on rickety premisses. 
are delusive paralogisms.” 

“ Upon these considerations I do not hesitate to de- 
clare that the kinetic hypothesis has none of the charac- 
tetistics of a legitimate physical theory. Its premisses I 
are as inadmissible as the reasoning upon them is incon- 
clusive. It postulates what it professes to explain ; it is a 
solution in terms more mysterious than the problem — a 
solution of an equation by imaginary roots of unknown 
quantities. It is a pretended explanation, of which it 
were unmerited praise to say that it leaves the facts 
where it found them, and is obnoxious to the old 
Horatian stricture : ^ nil exempium, litem quod life 
resolvitl 

“Jt may seem strange that so many of the leaders of 
scientiftc research, who have been trained in the severe 
schools of exact thought and rigorous analysis, should 
have wasted their efforts upon a theory so manifestly 
repugnant to all scientific sobriety — an hypothesis in 
which the very thing to be explained is but a small 
part of Its explanatory assumptions. But even the intel- 
lects of men of science are haunted by pre-scientific 
survivals, not the least of which is the inveterate fancy 
that the mystery by which a fact is surrounded may be 
got rid of by minimising the fact and banishing it to the 
regions of the extra-sensible. The delusion, that the 
elasticity of a solid atom is in less need of explanation 
than that of a bulky gaseous body, is closely related to the 
conceit that the chasm between the world of matter and ' 
that of mind may be narrowed, if not bridged, by a rare- ’ 
faction of matter, or, by its resolution into forces. The ' 
scientific literature of the day teems with theories in the ■ 
nature of attempts to convert facts into ideas by a process ^ 
of dwindling or subtilisation. All such attempts are 
nugatory ; the intangible specter {sic) proves more 
troublesome in the end than the tangible presence. Faith r 
in spooks (with due respect be it said for Maxwell’s 
thermo-dynamical ‘demons’ and for the piopulation of 
the ‘Unseen Universe’) is unwisdom in physics no less 
than in pneumaioJogy.” | 

Pure Being is simply the specter {sic) of the copula 
between an extinct subject and a departed predicate.” 

It is a pity that a man who can so smartly show up the 
absolute nonsense of the professed metaphysicians (past 
and present alike) should weaken the force of his really ^ 
valuable remarks by attacking in a similar style some of ! 
the best-ascertained truths of mathematical and of physi- f 
cal science. We repeat that the volume is lively reading, 
that its smartness is visible in every page, but that its ^ 
author (having once 'been bitten by metaphysics) has, in g 
his desire to ^vc others, run a-muck not merely through I 
gossamer webs but also against stonewalls. No doubt ® 
he has done good ;-psomc of the supposed stone walls he I 
has encountered have prove4 to be mere stage “proper h 


- ties.^’ But the reader cannot 611 to doubt the vaUdity of. 
i a method which upsets with e«|ual ease Jtbe meet Im- 
^ fragable truth and the most arrant nonsehse. 

[ RG.T. 

Oi/Ji BOOK SHELf' 

' Amazuluj the Zulus, their Past //tstasy. Afmmers, 

^ Customs, and Language, with Qbs^vaUms m the 
Country, and its Productions, Climate, the Zulu 

War, and Zululand since the War, By the Rev, T. 
13. Jenkinson. (London ; W. H. Allen and Co., iSSs.) 

The Rev. Thomas B. Jenkinson, having been a mis- 
sionary in Natal between the years 1873-79, proposes to 
give us his experiences of the country and its people in a 
work bearing the above ambitious title. But so little 
information is to be gleaned from its pa^ on these sub- 
jects that the judicious reader will do well to ^gin and 
end with the short appendix, which contains a few 

( remarks on the present political situation of Zululand 
This appendix consists of extracts from two letters not 
written by Mr. Jenkinson, and nearly the whole of the 
book is found to to made up in the same way of 
quotations from diaries and private letters written by the 
missionary or members of his family to friends in Eng- 
land, or else of stale passages from the Cape Argus, Living- 
stone’s journals, Afacmillan's Magazine, or the diaries 
of other missionaries, who flourished half a century ago. 
Thus the section devoted to “Historical Notices of the 
Zulu Nation ” consists largely of extracts from the journal 
of the Rev. Francis Owen, originally published in the 
Missionary Register for 1838 I Deducting these whole- 
sale appropriations, the actual amount of text attri- 
butable to the compiler will occupy a very smeill portion 
of the work. This, however, may ht re^rarded as fortu- 
nate, for the quantity is not compensated by the quality 
of the composition, which is written in a crude, jetky 
style, and made up mainly of trivial incidents of mis- 
sionary life. The contributions to science and history 
are remarkable, as, for instance, the statement that 
“the British exchanged lava for St. Helena with the 
Dutch I ” (54) ; that the Zulus arc somehow connected 
with Israel, although they seem to be descended from 
Ham, “still a common name among them “(33); that 
the Zulu language “resembles” the Hebrew (18); that 
in Natal there is a curious animal “ called a rock-coney 
rabbit, a rhinoceros in miniature I” (8); and that Mr. 
Jenkinson “ killed ten of those large ro^-pigeons with 
one shot” (188). A, H. K. 

LETTERS TO THE EDITOR 
\Tke Editor dots not hold himself respondiU for opinions expressed 
by his correspondents, Nnther can he undertake to return, 
or to cc^pond with the writers of, rdeeted manusef^. 

Ho notice is taken of anonymous comnmmceddom^ 

\The Edi^ urgently requests correspondeeks to keep their letters 
as short as possible. The pressure on his sptue is soe^t 
that it ts impossible otherwise to ensure the appmraeece open 
of commumcadons conUUmne interesHnz and nooei fiuts.^ 

Lightbousea 

In Dr. Siemens’s inangarsl address to the British Association, 
reported in Natuee, vol, xxvi. p, 398, reference is to the 
system originally ^g^ed by Sir William Thoinsoil some 
years ago, of dlslingaislfing one light from another by fiaidws 
following at varied inter rms.” 

Now in Sir William's article “On the lig^botum of Uie 
Future, m Cood mrds, March rSyj, U k ^wn that thh PTO* 
posal to distinguish lighthouses from each other by dllrtm 
poups of occnltations had been made by Charles 
least TO early as 1851 , whil^ more recently, Capt OoljS^had 
ado|^ intervals of unequal length for a code of nbm 
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Kttfter h icem 9 «nlrjNittto *d4 bo flwjy m Mar^ *7, 
1S71, Mr. Robert toiU* Storeftm dewnbedf to tlw Royal 
Soottiih So^ety of Arte forms of iAtennlttint li^thow appa- 
ntw dor exhibiting groaps of ilashet of ocoultatiom of unequal 
ttmlodj th«e* KTrAAganenK pmuMing the^ advantage over 
iiabbaM*& originat pifoposali that daring dark intervala the light 
is DOtnaaply stopped by a screen and mus lost) but sent usefolty 
in o^er weedoas to strengthen the bright Intervals or flashes. 

William Swan 

Ardthapel, Dumbartonihire, September ai 


The August Meteors 

As noted in Natuxe, voL xxvi. p, 378, I observed s bri^t 
display of meteors on the night of Augast 6, at Aberfeldy< On 
the yth the sky was overcast with dense clouds all night ; but on 
the following night I saw a more brilliant shower of meters 
than on the 6th, ydth this diflerence that the meteors of the night 
of the 8th were mostly ol several seconds* daration, and generally 
left a long, bright tram of light behind ; alw, in place of being 
on the north of the Milky Way, as on the 6th, they were chiefly 
on the south of it. A very Urge and bright meteor burst out 
about half way to the zenith, and moved nearly horizontally 
from the south-east towards the west, leaving a long shining 
streak behind, and lasting close on fifty seconds. 1 watched the 
meteors for the next three nights from the parish manse of L»ogie- 
Almond, and witnessed on each night (9, 10, and il) a gorgeous 
shower. On the evening of the 10th, before the twilight was 
quite gone, 1 noticed thirteen very huge meteorti diu'tng the 
space of a few minutes, although my view of the heavens was 
very much intercepted by trees and by the manse. Between 
1 1 and 12 o'clock a meteor considerably larger and brighter than 
Venus under the most fav>>urable circumstance!!, ^Ued over the 
SQUthem heavens, leaving a long train of light which lasted fully 
a minute. Its position, time, and appearance, were nearly 
the same as those of the large meteor 1 saw nt Aberfeldy 
on the night of the 8th. 1 have not for years, daring any 
month, wunessed such a gorgeous display of meteors oa 1 have 
seen on the nights specifled in August last. But I have scarcely 
seen any since, except a few bright ones on Sunday night, 
September 17, at High Blantyre. The display of the August 
meteors was of a very short duration on night, and after 
13 o'clock not one scarcely could be seen. 

Govanhill, Glasgow, September 2? Donald Cameron 


ANIMAL INTELUGENCE^ 

F rom th« time of Locke downwards the question, 
How far animals have the power of abstraction? 
has often been discussed. Locke himseU maintained that 
“ the having of general ideas is that which puts a perfect 
distinction betwixt man and brutes, and is an excellency 
which the faculties of brutes do by no means attain to/’ 
And this view is warmly advocated by Prof. Max Muller 
and other living thinkers. On the other hand Mr, 
Romanes, who has made the subject of Animal Intelli* 
ifence a special study, writes :— ** Give a cat or a dog 
some kind of meat or cake which the animal has never 
hiet with, and the careful examination which the morsel 
dndergoes before it is consigned to the mouth proves that 
the animal has properly abstract ideas of sweet, bitter, 
hot, nauseous, or in general, gotKl for eating, and bad for 
eatings abstract ideas of quality as apart from the 
object examined --the jmetive of the examination clearly 
being to ascertain ^kh general idea of quality is 
appropriate to the particular object examined.®— Nature, 
vot XX., p. 133 . 

Our duty in a cast like this is to make quite sure 
of the meaning of the.vrords we Employ. Much con* 
fhsiofi may he, and has been, introduced into this subject 
by a Im use of words. Let us eonsuler, the several 
meanings yrhich these terns abstmetion And abstract idea 
may Imve* 

In place it j^ems to me tboit our most Ofdinary 

An oh^t is cAj^ble of 
nuthber of difteent bm hf ail 

« >iws a, tftOttia a«Uv«p^ 


these at any ^ven mmnent we only p^ attention to one 
or two wbi^ happen to interest us. The rest are practi- 
cally non-existent for us. The mind automatically rejects 
or eliminates them. This is certainly a process or ab- 
stracti<^ but for the sake of clearness 1 venture to call 
it elitninati0n» By means of elimination we get deftnite 
dear-cut mental impressions. 

in the second place our general conceptions involve 
abstraction. A general conception is one which does not 
stand for a paiBcular object but for a group of objects. 
It is arrived at by abstracting the essentials and neglect- 
ing the unessentials. In the great number of dogs I sec 
around me, there are certain essential characters in the 
midst of some diversities. As I consider them in the 
mass, however, the diversities cancel each oiher in my 
mind, and 1 obtain a general conception of a dog. We 
may for the purpose in hand call this process ^^eneralisa- 
lion. The product is not a definite and clear-cut image. 

In the third place, I may by a process of abstraction 
consider a quality apart from tne things that possess that 
quality— ' whiteness lor example, apart from white objects, 
edibility apart from edible things. We will here retain 
the term abstract idea to denote such qualities, and e 
will for the present term the process by which they are 
obtained isolation. Of a completely isolated quality no 
mental image can be formed. 

That dogs and the lower animals in general make use 
of the process 1 have above termed elimination, cannot 
1 think, for one moment be doubted. For if they do not 
then wc must suppose that they are able mentally 
grasp an object in the entirety of its qualities, which is 
more than the average human being can do. Let u$ 
suppose that a dog sees what he believes to be a soaked 
dog-biscuit. The impression he receives through his 
eyes at once suggests certain possible olfactory impres- 
sions and certain possible gustatory impressions. This 
of course implies what is commonly called the associa- 
tion of ideas. But there are other possible impressions 
which might be suggested but probably are not, such 
impressions, for in stance, as may be produced by the 
hardness, temperature, and weight of the object. These 
impressions arc not suggested, they are eliminated, so to 
speak. In other words, certain possible impressions are 
abstracted from certain other possible impressions. Sup^ 
pose, now, the dog proceeds to smell the biscuit that he 
has hitherto only seen. If it answers to his expectations 
he at'once begins to eat it. His nose tells him that it is 
good for eating. If, however, it does not answer to his 
expectations, if, perhaps, it has received the drippings of 
a paraffin tin, he turns sorrowfully away. His nose tells 
him that it is not good for eating. One kind of smell 
suggests that the biscuit will be pleasant to the taste : 
another kind of smell suggests that it it will be unpleasant. 
And the dog, unless he be a very young one, having 
confidence in bis nose, acts upon the suggestions without 
verifi:!ation. It is to these suggested impressions that 
Mr, Romanes applies the term ** abstract ideas of quality, 
as apart from the object examined/*’ And 1 do not 
suppose that any one is prepared to deny our dumb 
companions abstract ideas tn this sense of the term. 

Let us now consider how far we may’ suppose animals 
to possess the power of generalisation in the sense in which 
1 have above used this term. A dog lying asleep upon the 
hearth-rug hears Outside the wiodo>v an unusual footstep. 
He at once pricks up h'u ears and gives a half suppressed 
growl Must we not suppose that in such a case as this 
the footstep suggests to the dog the idea of a strange 
man? And if so, will not the suggestion-- of whatever 
character it might be— be general rather than particular ? 
If it be a mental picture— and we are often told that do^s 
think only in pictures > — must not the picture be genenq 
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in its character, like Mr, Galton’s composite photo^mplis 
of the average blackguard ? And if it be a symbol of 
same kind> must it not be a symbol that stands for strange 
man in general, since there is nothing to suggest any 
particular strange man? But if this be so, and if a 
general conception is one which stands not for a particular 
object, but for a group of objects, 1 do not see how we I 
can deny general conceptions, in this sense of the word, | 
to our four-footed friends. And if the word abstract idei 
stand, as it is sometimes made to do, for general concep- 
tion, we must admit, I think, that such abstract ideas are I 
possible for the brute. I 

We come now to such abstract ideas as result from the i 
process I termed isolation. Are these, too, possible for | 
the brute? 1 have only to say that it has always seemed 
to me that when we speak of being able to form abstract 
ideas of redness, emptiness, justice, and the like, all we ! 
can possibly mean is that we can make use of the 
WO^‘ds as symbols in a train of thought I have j 
only to say this to indicate the nature of my answer 
to this question, 1 believe such abstract ideas to be 
impossible for the brute, I believe them to be the 
outcome of the use of language. Wc see a plum, and 
we find that it is round, and blue, and resisting. From 
these words we form abstract nouns, roundness, blueness, 
resistance. We then proceed to manufacture a something 
to which each of these words may answer, and we call that 
something a quality. Having thus made the quality, the 
next tiling wc do is to try and endow it with a separate 
existence, and to the roMiUs of our endeavours wc give 
the name abstract idea. All this is a process which ^ows 
out of our use of word.s under the influence of a dev^oped 
power of reflection ; it is an attempt to conceive a reality- 
in-thought answering to certain of our symbols. Without 
a considerably dcveJ&ped use of symbols such a process is 
impossible. Hence 1 believe that no animal can form an 
abstract idea in this sense of the term. He does not pos- 
sess the only possible means of doing ao. To form such 
abstract •ideas as these, is certainly “ an excellency which 
the faculties of brutes do by no means attfiin to.’’ Here we 
may agree with Locke and his followers. 

May we say, then, that the power of forming abstract 
ideas, in this sense, is that which distinguishes the intelli- 
gence of man from the intelligence of the bnvte ? 1 think 
not. There are, I believe, among the lower racee of num, 
whole tribes which are unable to form absdraet ideas. 
Abstract ideas arc made passible by language, but the use 
of langu^e does not necessarily imply the ability to fom 
abstract ideas. Philologists tell us that there are limguages 
or dialects in which no abstract words are to be found. 
This, however, is certain, that there is no known savage 
tribe which has no langu^e. Man U the one being ttut 
can make use of spoken signs. 

But it may be said that, although their language differs 
from ours, animals loo have their language, imperfect it is 
true but still a language of their own, a means of com- 
munication with their fellows. And this is perfectly true. 
It is true, too, that my dogs can understand language. 
But all that a dog can communicate to his fellow — ail that I 
can communicate to my dog is a sign which he has learnt 
to associate with certain feelings or with certain actions to 
be performed. The cotxuxiunication deahs, too, with irnme- 
dkite feeling or action ; its sphere is the hm and the 
now. There can be no doubt that asspciate iidtb 
barking in certain tones, special emotional states in fchm 
companions. In fact it is probable that dogs can in 
way communicate with each other a wjde range of stales 
of feeling. Bui these states are present states, not stsdes 
past or future. They are their own slates^ not th« states 
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of others. A dog can call bis oompauioiis' 
worrIabJe cat, or he may have his attentmn foesed by 
my exclaiming cat." But no dog could tdl his ehwr- 
panion of the successful ** worty ” he had just enjoyed hr 
suggest that they nhould go uui fot a worry * to-tlldrrtiw 
morning. And here we come upon what seems lo me 
the fact which raises man so immeasurably abOi^e the 
level of the brute. T/te bruU has ta be confenUd mfith 
the experience he inherits or inditHduaUy acquires. 
Many through lanpiage spoken or wnttenf profits by 
the experience of his fellows. Even the most sava^ 
tribe has traditions extending back to the fathers 
father (Sproat). And the civilised man — has he not in 
his libraries the recorded results of many centuries of 
ever widening experience and ever deepening thought? 
Thus it is that language has made us men. By means 
of language and language alone has human thought 
become possible. This it is which has placed bo enor- 
mous a gap between the mind of man and the tnind of 
the dog. Through language each human being becomes 
the inheritor of the accumulated thought and experience 
of the whole human race. Through language has the 
higher abstract thought become possible. 

But though I look upon the diflerence between human 
intelligence and brute intelligence as very great, / do seat 
believe that there is any one Jacnlty which all men possess 
oMd which HO brute possesses. I have already stated my 
views on the subject of abstraction, and to what 1 have 
said I have nothing now to add. Bart concerning the 
converse process of construction or object — forming a few 
words may be said. Let me first explain what i mean 
by construction. Our conception of an object is the result 
of a synthesis of its qualities. But this synthesis is, I 
imagine, of two kinds. There is a synthesis by immediate 
association^ and a synthesis by reflection. When a dog 
sees before him a soaked dog-biscuit, his conception m 
the object is a synthesis by immediate association. The 
sight of the biscuit at once suggests by assocktilMi a 
certain smell and taste. The olQect he mentally con- 
structs is built up of these three, sight, smeU, and taste* 
All other properties are Fejecn^ or eliminated. Now, 
suppose the dog capable of reflecting thus— the biscuit is 
light enough to carry, soft enough to bite, cool enough 
not to bum my mouth^he w^d then add to his synthesis 
by immediate association, a further synthesis by reflee|ionf 
and would construa a more complete ob^t. 9y 
synthesis by reflection, in feet, all those qualities areoddod 
which are unconsciously eliinmated in the immediate 
construction by association. 1 do not imagine that brutes 
have suflicient power of reflection to afieot to sasy giasU 
extent this further synthesis. Indeed 1 imagine 
savages and yoUng children do not habitually go fttither 
than the construction by association. The further 
has been added maiuiy under the influnnOe of a developed 
language. The word groups around itself not only the 
clustcff of associated ideas which make up the ordinary 
unreflecting conception of the object it symboUmt hut 
also all those further ideas which are the result of scfeutific 
study. The word is the peg upon which we hang those 
abstract qualities which by means of words wo Save 
isolated. C. LU)YI> MOROhUfl 


AINO ETHNOLOGY 
already somewhat vohnninoua hterattw of ^ 
* Aino race has been recently increased' by Wo 
aUe memoirs by competent orig^l obscshmrft*’ HewaSSi 
if neither Dr. Scheube nor Hw von SfebcU Ima 
thing very new to tell us, it may be isitlf 
knost of the available data have now been cd&isch^ 3^ 
fended research in the uneitpjiored distriefe of 
dmihtlm bring to hght semie futtiier 
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tj^urbig^m t:be phyftioU apd social chamcterisiiks of the 
id^ari|$ios« Bat no fresh discovems of ax^r moneat are 
liWy to be xnadOi nor is it at all probable that anything 
vrill be brought forward in the least oaknlated to shake 
the general conehisions already arrived at 

Uol^ the appearance of Hcrt Rcin^s Isurge work on 
Japon^^ one of the most universaUy*^ccepted of these 
conclusions was that, whatever be their aflUnitiesy tl^ 
Ainos must certainly be separated hrom the Mongolic 
connect i<»i< No little surprise was accordingly produ<»d 
by Rein's attempt to amliate them to the surrounding 
tnembm of the Yellow Race* But it was soon seen that 
his arguments, apparently inspired by a love of paradox, 
were sufficiently refuted by the very iilustrations of 
Aino type intrt^uced into bis work. It is therefore satis- 
iketory to hnd that bis views meet with no countenance in 
these memoirs, the authors of which emphatically reject 
the Mongol theory. “I cannot discovor," writes Dr, 
Scheube. the Mongolic type in the Ainos. The great 
development of the hair, the disposition of the eyes, the 
nasal mrmation, the moderate breadth between the cheek 
bones, the absence of prognathism, arc all so many traits 
separating them from the Mongolians " (p. 3). So also 
Siebold : “ The whole physiognomy and confijiuration of 
the Ainos has little of a Mongol character. The general 
impression they made on me was ruther that of Europeans 
living under unfavourable conditions. I bad a feeling, 
which also seemed to dawn upon them, that I was not 
associating with an alien race ; and however strange it 
may appear, I cannot but compare the Ainos with the 
Russian peasantry " (p. 10). 

Topinard bad already declared that “the Ainos of 
Japan, the Miaotze, and the Lolos of the province of 
Yunnan belong, in my opinion, to the Europ^n group " 
(“ Anthropolo^,” p, 476). And it is extremely suggestive 
to iind this writer also comparing them with the inhabi* 
tants of the Moscow district. ** Chose absolCiment singu- 
Ijire, ce type c^kbre des Ainos, avee ses traits aujourd' 
hui bien connus et sa barbe inculte, serait celui de cer- 
tains paysans russes des environs dc Moscou” (ftetf, 
d*Anthri^.f 1879, p. 637). The same resemblance with 
(he Russians has no doubt been detected in the Itelmen 
people of Kamchatka and among some of the Ghiliak 
tribes of the Lower Amur districts. But the presence of 
the Aino element has long been suspected in both of 
these re^ons. Most of the Kurile islands are still 
pecmled oy them^ while the nomenclature of the whole 
arcniMlago is distinctly Aino, as shown by the term 
Mpshir Island^ reaching as far north as Para-moshir^ 
close to Cape Lopatka, at the extremity of Kamchatka, 
In the Lower Amur valley also W. G. Aston speaks of an 
Aino tribe called Santal or San dan {pkurch Missionary 
August, 1870); Siebold (p, la) refers the 
Kilen^and Kaefaengs of the neighbouring Hingpu River 
to the same connection, and also mentions certain Aino 
coifnmunities about Castries Bay, over against Sakhalin. 

spu^ern portion of this island is itsdf Aino domain, 
although, since its annexation to Russia, a considerable 
eipigration has set in towards Yeso, In Nippon the 
Japanese bring the Aino at least as far south as 

tbetotitade of Ttddo, whence they were gradually driven 
notth or absorbed, leaving traces of their presence both 
in the Japanese type and m the geograplucal terminology 
of the northern provinces of the tmia island. Lastly, 
the national traditions point to Noitb*£ast Asia as the 
reEion whence they m%rated to dieir ptesent hoines. 

It It thus si^c^y evident that iho MoidnfMae-chin, 
fvS* Hairy Man aa both the Chines# am Japanese 
often call them, ware fsnnerly far moae wtdt3y diffused 
thaitat presents And this render# mare InSaBmible the 
Ming vddi whiutt the Ainos, f,#, ^ 
in a^one 


nadoual song : ** Gods of the sea, open your divine eye?. 
Wherever your eyes turn, there echoes the sound of the 
Aino speech'’ 

This speech, as might be expected, shows not the 
slightest resemblance to the Japanese, or to any of the 
i^oms current amongst the surrounding Mongoloid 
peoples. Siebold, who points at a relationship with the 
Itelmen, a relationship acnied by the elder Siebold, has 
colleaed copious materials for its study, but, pending the 
publication of these materials, the student must rest 
satisfied with the somewhat meagre account contained in 
Dr. Scheube's memoir. From this the Aino language 
appears to be of an extremely primitive type, scarcely on 
a higher level than was the extinct Tasmanian, and, like 
it, supplementing its scant relational forms by means of 
signs and gestures. Thus the ideas of affirmation and 
negation, for which there are no distinct terms, are 
respecti^^y conveyed by a nod and a shake of the right 
band or el^ of the head. Winking also plays a large 
part in supj^ementing grammatical concepts. 

There are, of course, no nominal or verbal inflexions 
beyond a sort of passive restricted to some verbs, and 
formed by combining the root with what appears to be 
the substantive verb prefixed. Thus kik “to strike ; 
a^n-kii “ to be struck, from an or ana » to be (?). The 
parts of speech seem to be restricted to the noun, adjec- 
tive, verb, a few adverbs and pronouns, of which latter 
the first and second only have been developed. This ab- 
sence of a third personal pronoun places Amo at the very 
bottom of the scale in linguistic evolution, and this low 
position is further shown by its absolutely isolating con- 
dition. Although polysyllabic, it has not yet reached the 
agglutinating stage, so that each word in the sentence 
remains isolated, as in Chinese. Thus : — 

Koandi ddndo oman -a I go to-day. 

Koandi oilman oman “ I go yesterday. 

Koandi inhdta oman “ 1 go to-morrow* 

But it differs from the Indo-Chinese, and approaches 
the American polysymlheiic system in the extent to which 
it has carried word-building. This important feature is 
not noticed by Scheube, who is no philologist, but atten- 
tion has been called to it by Dr, A. Anuchin, in an able 
paper on the Ainos in the Memoirs of the Russian Society 
of Natural Science, vol xx., Supplement, Moscow, (877. 
A curious instance is the word Kamui^ the general term 
for God, or any minor deity, which both Scheube and- 
Siebold seem disposed in some way to connect with the 
Japanese Kami, In reality it is an Aino compound form 
derived from Kam-trui “ ** flesh-strong,'' that is, rich in 
flesh. Before their contact with the Japanese the great 
god of the Ainos was the bear, as it stifl is of the Ghiliaks, 
and some other Amur tribes. As is well known from 
Miss Bird’s " Unbeaten Tracks," and other sources, this 
animal is not only worshipped, but also killed and eaten 
at certain periods, and with much ceremony, by all these 
primitive Copies. To be rich in flesh came thus“ to be 
regarded as the highest attribute of the deity, and when 
the etymology was forgotten, Kamui was easily genera- 
lised as a name applicable 10 any god. Have the divini- 
ties of Aryan mythology any less realistic origin ? 

It may pc incidentally remarked that in these memoirs 
Miss Bird’s very graj^ic description of the physical 
features, habits, anof customs of the natives of Yeso, la 
fully confii^d in neady all their details. An important 
exception is the texture of the hair, which according to 
her, ‘‘never shows any tendency to curl." But the hair 
of seven AinoS fropi diflterent parts of Yeso. examined by 
Dr* Sebeube, is, %ith one exception, described as more 
or less ** getockv’ tiit is, “curled " or “ ringictted." Of 
one the hair 4 s said to be “ uberidl gekrtLas^t/' froubced 
orldssled all over, ^cept amongst the Aborigines of 
the south-breet Chinese highlands, one may travel over 
the of TiW, and Mongolia, without tiiee^ 

Ihg a single ease ot even wavy, mu^ less curled half. 
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And as the auality of the hair fs a much more durable 
feature than the complexion, or almost any other physical 
trait, the necessity of separating the Ainos from the 
Mongolic stock b^mes all the more obvious. If all 
this, combined with a distinct orthognathism, meso- 
cephalic. head (index No. 76), a light complexion, often 
scarcely darker than that of Europeans, brown iris, large 
well-shaped nose, and low cheek bones, is not sufficient 
to affiliate them to the Caucasic stock, then anthropo; 
legists must discover some other sufficiently difteren- 
tiated physical type with which to group them. That 
various branches of the Caucasic race reached the 
East Asiatic seaboard in prehistoric times has been 
pointed out by this writer in a recent paper on the 
Koreans (see Nature, vol. xxvi., p. 344). From Korea 
to the Japanese Archipelagos, the transition is easy, 
although it is not pretended that the line of migration 
necessarily followed this route. But enough has perhaps 
been stated to show that there is nothing extravagant in 
the theory of a Caucasic origin of the Aino race. Some 
of the intermediate links between them and their western 
kinsmen have already been brought to light. The others 
must be looked for in the stilt unexplored uplands of 
South-west China and Further India. 

It is also to be noticed that the Ainos can only in a 
relative sense be regarded as the Aborigines of Yeso and 
Nippon. Scheubc tells us that they are entirely ignorant 
of the potter s art (p. it). But abundance of ancient 
pottery, often highly ornamented, has been found in many 
parts both of Hondo and Yeso. These remains are 
referred by the Ainos themselves to the extinct Koro-pok- 
Guru, or People of the Hollows.** their precursors in 
Yeso, who dwelt in huts built over pits, and who bad a 
knowledge of pottery. The Japanese also refer the pits 
found on an island near Nemufo, north-east coast of 
.Yeso, to the Kohito, a dwarfish race, said to have been 
exterminated by the Ainos, and apparently identical 
with the Koro-pok-Guru, It becomes a Question whether 
with these potters, rather than with the Ainos, are to be 
associated the earthenware and other prehistoric remains 
found by Milne in the kitchen middens of the Tokio 
district and other parts of Japan. These remains show 
clear traces of cannibalism, a practice which seems 
entirely alien from the mild and inoffensive disposition 
of the Ainos. 

But however thi$^ be, the present Aborigines seem 
destined at no distant date to disappear like their prede- 
cessors. The total number of full blood Ainos is esti- 
mated by Scheubc ai about 17,000 for Yeso, to which 
must be added, perhaps, 1000 or 1500 for Sakhalin and 
the Kuriles. Siebold, however, thinks that one-third of 
the inhabitants of Yeso, say 45,000 altogether, are cither 

E ure or half-caste Ainos. But the former arc known to 
ave decreased in the government of Sapphoro from over 
16,000 in 1871, to 13,326 in 1878, while the latter seem to 
be correspondingly on the increase. The result is inevi- 
table — the effacement of the Ainos as a distinct nation- 
ality, and their ultimate absorption in the dominant race. 
The process that has been completed in Nippon is in 
rapid progress in Yeso. A. H. KEANE 


ON A NEW ARC ELECTRIC LAMP^ 

■pLECTRlC lamps on the arc principle are almost as 
numerous as lie trees in the forest, and it is some* 
wbat fresh to come upon something that is novel. In 
these lamps the carbons are con&uined as the current 
flows, and it is the variation in their consumption which 
<KCasu)n3 the flickering and irregul^ity of the light that 
is so irritating to the eyes. Special meohanicai cootrii- 
vances or regulators have to be used to compensate fot ; 
this destruction of the carbons, as in the Sieinens and j 

> Pi{nr riaS wK the BritUb AspodAtion, Southamptoa. RevM hy ilia | 
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5rush type, or else refractory material have to be com- 
bined with the carbons, as in the Jablochkoff candle and 
in the lamp Soldi The steadiness of the light depends 
upon the regularity with which the carbons are mpved 
towards each other as they are consumed, so as to n^ti« 
tain the electric resistance between them a coxiataiit 
quantity. Each lamp must have a certain elasticity Of 
regulation Of its own, to prevent irregularities from the 
variable material of carbon used, and from variations in 
the current itself and in the machinery. 

In all electric lamps, except the Brockie, the regulator 
is in the lamp itself. In the Brockie systein the r^ula- 
tion is automatic, and is made at certain rapid intervws 
by the motor engine. This causes a peri^ic blinking 
that is detrimental to this lamp for internal illumination. 

M. Abdank, the inventor of the system which I have 
the pleasure of bringing before the Section, separates his 
regulator from his lamp. The regulator may be fixed 



anywhere, within easy inspection and manipulation, and 
away from any disturbing influence in the lamp^ The 
lai^ can be fixed in any inaccessible place. 

The Lamp (Figs, i, 2, and 3).— -The bottom or negative 
carbon is fixed, wt the top or positive cavbon is movdile, 
m a vertical line. It is screwed at the point c tO a brats 
rod, T (Fig. 2), which moves freely inside the tUthflar Iron 
core of an electromagnet, X, This rod is dutched and 
lifted by the soft iron armature, a b, when a current fkasiw 
through the coil, M M. The mass of the tiOn in i!he jttxiaU* 
ture IS distributed so thid the greater ixwtion 4 sJ Pna 
end, B, much nearer the pole than the other ehd; 
this portion is attracted first, the armature aetiHIM 
ttidined position, maintained by a 
prevents any adhesion betvreep the lurnamm apdlM 
of the deetromagnet The deetric eonaedbib/MM 
the casbon and theooa pf the elentwnagbetdd^^ 

% the flexftfle «tre,.8i 




' Tilt A (Fig. i); U iixed to a long and 

litavy rackf wmch falls by its own wtigbt and by the 
wtight of the electnuntgnet and the carbon lixed to it. 
The length of the rack is equal to the length of the two 
carbons. The fall of the rack is eontroUra by a friction 
break, b (Fig 3)1 which acts upon the last of a train of 
three wheels put in motion by the above weight. The 



Fig. 3. 


break, n, is 6xed at one end of a lever, b the othei end 
carrying a soft iron armature, F, easily adjusted by three 
screws. This armature is attracted by the electromagnet, 
E K (whose resistance is 1200 ohms), whenever a current 
circulates through it. The length of the pla)' is regulated 
by the screw, v. The spring, L, applies tension to the 
break. 
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small and light iron tube (2 m.m. diameter and 60 m.ni. 
length) freely moves in a vertical line between two guides. 
When magnetised it has one pole in the middle and the 
other at each end. Tlie upward motion is crontrolled by 
the spring NT. The spring rests upon the serciv, H, with 
which it makes contact by platinum electrodes. This 
contact is broken whenever the little iron rod strikes the 
spring, NT. 

The positive lead from the dynamo is attached to the 
terminal, B, then passes through the coil, a, to the ter- 
minal, B', whence it proceeds to the lamp. The negative 
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lead is attached to terminal a, passing directly to the 
other terminal, a^ and thence to tW laxnjp. 

The shunt whkh passes through the one coii, s^, com- 
mences at the poinL P. The other end is fixed to the 
SereWv whence it ans two paths, the one offering ho 
redstatttk IhTQhgh die spring, T n. to the upper negative 
termhudf h'; the ether through the terminal, j, to the 
^iectreipMmet ^ the break, m, and thence to the negati ve 
temutM^ m the )antp; 

Flu kst part of tbb apparatus (Fig. 4) to 

be ^btsedbed is the cut-off, which Is when there Ore 
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several lamps in series. It is brought into play by the 
switch, c D, which can be placed at E or D. When it is 
at E, the negative terminal, A, is in communication with 
the ^sitive terminal, b, through the resistance) R, which 
-cquis the resistance of the lamp, which is therefore out 
ot circuit. Whei it is at D the cut-off acts automatically 
to do the same thing when required. This is done by a 
solenoid; v, which has two coils, the one of thick wire 
offering no resistance; and the other of 2000 ohms resist- 
ance. The fine wire connects the terminals, a' and B. 
The solenoid has a movable soft iron core suspended by 
the spring, U. It has a cross piece of iron which can dip 
into two mercury cups, g and K, when the core is sucked 
into the solenoid. When this is the case, which happens 
when any accident occurs to the lamp, the terminal, A, is 
placed in connection with the terminal, B, through the 
thick wire of v and the resistance; R, in the same way as 
it was done by the switch, c D, 

Eheirical Arranganent . — The mode in which several 
lamps are connected up in series is shown by Fig. 6. M is 
the dynamo-machine. The + lead is connected to B| of the 
balance; it then passes to the lamp, L, returning to the 
balance, and then proceeds to each other lamp, returning 
finally to the negative pole of the machine. When the 
current enters the balance it passes through the coil, s, 
magnetising the iron core and drawing it downwards 
(Fig. 4). It then passes to the lamp, LVy through the 
carbons, then returns to the balance, and proceeds back 
to the negative terminal of the machine. A small portion 
of the current is shunted off at the point, P, passing 
through the coil, s', through the contact spring, T N, to 



Fig. 6. 

the terminal, a', and drawing the iron core in opposition 
to s. The carbons are in contact, but in passing through 
the lamp the current nuagnetises the electromagnet, M 
(Fig. aX which attracts the armature, ab, that biles and 
lifts up the rod, T, with the upper carbon a definite and 
fired distance that is easily regulated by the screws, v Y. 
The arc then is formed^ and will continue to burn steadily 
as long as the current remains constant. But the moment 
the current falls, due to the increased resistance of the arc, 
a greater proportion passes through the shunt, s' (Fig. 4), 
increasing its magnetic moment on the iron core, while that 
of s is diminishing. The result is that a moment arrivci 
when equilibrium is destroyed, the iron rod strikes smartly 
and sharply upon the spring, N T, Contact between T and 
H is broken, and the current passes through the electro- 
magnet of the break in the lamp. The break is released for 
an instant, the carbons approach each other. But the same 
rupture of contact introduces in the shunt a new resistance 
of considerable mamitude (viz. 1200 ohms), that of the 
electromagnets of the break. Then the strength of the 
shunt current diminishes considerably, and the solenoid, 
hf recovers briskly its drawing power upon the rod, and 
contact is restored. The carbons approach durii^ these 
periods only about *01 to *02 millimetre. If this is not 
hufficient to restore equilibrium it is repeat^ continualiy, 
until equilibnutn is obuined. The result is that the car- 
bon is continually falling by a motion invisible to the 
eye, but sufficient to provide for the consumption of the 
carbons. 


The contact between N x and H is never completely 
broken, the sparks arc very feeble, and the contacts do 
not oxidise. The resistances inserted are so considerable 
that heating cannot occur, while the portion Of the cur^ 
rent abstracted for the control is so small that it may be 
neglected. 

The balance acts precisely like the key of a Morse 
machine, and the break precisely like the soundcr-rcccivet 
so well known in telcgiaphy. It emits the same kind of 
sounds, and acts automatically like a skilled and faithful 
telegraphist. 

This regulation, by very smalt and short successive 
steps offers several advantages : (i) it is imperceptible to 
the eye ; (2) it does not affect the main current ; (3) any 
sudden, instantaneous, variation of the main current does 
not allow a too near approach of the carbon points. 

Let now an accident occur, for instance, a carbon is 
broken. At once the automatic cut-off acts, the current 
passes through the resistance R instead of passing through 
the lamp. The current through the fine coil is suddenly 
increased, the rod is drawn in, contact is made at and 
K, and the current is sent through the coil, R. As soon 
as contact is again made by the carbons, the current in 
the coil s is increased, that of the thick wire in v di- 
minished, and the antagonistic spring, u, breaks the contact 
at G and K. The rupture of the light is almost invisible, 
because the relighting is so brisk and sharp. 

I have seen this lamp in action, and its constant steadi- 
ness leaves nothing to be desired. W. H. Preece 


r//E SANITARY JNSTJTUTE 

^HE Inaugural Address delivered by Captain Douglas 
Galton at the opening of the Congress of the Sani- 
tary Institute of Great Britain at Newcastle-upon-Tyne, 
traces the growth of the more important questions relating 
to public health and to the prevention of disease from 
remote limes down to recent date, and it is, l)Oth his- 
torically and otherwise, of much interest. Questions of 
public health have for many years past received increasing 
attention in this and other countries, and the energies of 
some of the ablest intellects have been devoted to the in- 
vestigation of the various circumstances which tend to 
injure the health of communities. Some have dealt with 
the subject from a purely scientific point of view, others 
have given their attention especially to the delects in 
works of construction, such as systems of sewerage and 
water-supply, which have led to the .spread of disease, and 
many physicians have devoted themselves exclusively to 
those Dranches of medical science which deal with pre- 
ventive as opposed to curative medicine. Captain Galton 
refers to many of these researches, and shows hOw they 
have tended to secure for us our present knowledge. Dr. 
Tjmdall’s well-known investigations as to the existence of 
low forms of life in the dust contained in air, and his 
studies on putrefaction are recorded, as also Dr. Bastian*s 
and Mr. Lister's kindred labours, and the practical 
applications to which they may be put The several dis- 
coveries as to the connection of disease with definite 
orpnisms are noted j Professor Koch's recent con- 
trioutions as to the organisms associated With 
cular disease closing this subject, in point of thiae. 
M- Pasteur^s discoveries in connection with fowl- 
cholera and anthrax in cattle, and the associated 

S nestion of the attenuation of die infectious property of 
ic virus of these diseases, as the result of the ptoemM 
to which they are subjected are dealt with in some debktL 
As to accepting M. Pasteur's tfontdusions in tbOif 
it may however be desirable to await further 
the more so as certain investigations of Dr. IQein^ 
count of which has recently imn submitted 
Government Board to the Vetenn^ Depaitna^aid; 

Privy Council, have tended to conclustcim 
general adoption of M. Pasteitr's proposal to 
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ctfttje with an attenuated yinia as a protection a^nat 
atithrax. Knowledge as to these tul:ject9 is shown m the 
addre^ to he rapidly increasing, but it is maintained that 
the science of the prevention of disease advances quite as 
rapidly ns the knowledge relating to its causation. Thus, 
the application of systems of sewers is shown bv statistics 
to have led to a great decrease in enteric or typhoid fever, 
both in this and other countries, and it is rightly con- 
tended that where a similar result has not fallowed on 
such provision, defective and faulty methods of con- 
struction, and not the systems as such, must be held 
responsible. The improvement in the water-supplies for 
our towns and vilUges has in like manner led to much 
saving of life and health, but dangers still lurk even in 
our modern systems of supply, and some of them are 
extremely difficult of detection. As to this subject Captain 
Gal ton says he is disposed to think th^it there has never 
been a well- proved case of an outbreak of disease re- 
sulting from the use of drinking water, where the chemist 
would not unhesitatingly on analysis have condemned the 
water as an impure source. The inference here implied 
must unquestionably be regarded as considerably in 
advance of that which our more eminent chemists them- 
selves would lay claim to. Indeed, Dr. Krankland has 
distinctly admitted that chemical analysis is unable to 
detect those small quantities of morbific matter which are 
capable of conveying disease, and he has himself mingled 
choleraic dejecta with water without being able to detect 
any noteworthy chemical alteration in its quality. The 
standard which should be aimed at in this matter of 
water-supply is the same as that advocated by Captain 
Gallon in other matters such as sewerage, ventilation, &c., 
and that is to get rid of all conditions involving risk, 
rather titan to hope that their influence for mischief may 
never have opportunity for manifesting itself. ^rhe 
address gives many instances, whether in connection with 
Indian fairs or elsewhere, to show that scrupulous clean- 
liness should be the aim of sanitarians, and this is at least 
as desirable in connection with water services and water- 
cotrrses as elsewhere. 

The address having been delivered at Newcastle-upon- 
Tyne, it was but natural that frequent reference should have 
been made to sajiitary administration in that borough, and 
to the results attendant upon it The need for the isola- 
tion of infectious diseases is a matter of public concern, 
which called for and received attention, and it is satisfac- 
tory to note from the recently issued Report of the Medical 
Ofl&ccr of the Local Government Board, that a consider- 
able propoition of the sanitary authorities in England 
have already recognised the necessilv for making some 
provision for the removal of the hrfectious sick from 
amonpt crowded communities. But it is also evident 
that thb accommodation provided should be of an efficient 
Charmeter. At N ewcastle there is hospital povision for the 
iafeiottous sick, but we fear that even whilst the Congress 
is sitting, the inadet^uacy of ^e accommodation available 
^ere is causing anxiety to those who arc responsible for 
the health of the boroughu The extension of sanitary 
howitala to every part ofthe kingdcMiT is much to be desired, 
and the suspicion of their j^sslble influence for evil which 
is Inverted to in the address, need not iti any way hinder 
action in this direction. The only disease which has e^er 
been alleged to extend from sudi hoapiuds to the surtsmnd- 
% neifi^hbourhoods ts mttd even that diseaae is 

not inspected of having any auch Itiftoeaca except when a 
number of patients ate anip^ted tt^ther. The 
wsry tamact of those hospitals 1$ to have them in actual 
so that drst anaefcs being at pnoe isolated any 
tefchst anread is prevented and « by ahy chance this 
bedashes it h, to say the led*^ dmhM whether, 

m dlsaajm once extended, we havie dof In daccina^ 
nm m ^tent method, c^jeevimtidn than 

dt such a stage afford, the ebrndiiUory 
of infottious diseases wxU day come 


powerfully to the aid of isolation as a measure of preven- 
tion, but public opinion as yet hardly appears ripe for any 
general jneasuie to that effect. 

In the concluding portion of his address Captain 
Gallon endeavoured to convince his audience of the truth 
of the aphorism that public health really means public 
wealth. The advantages of dealing efficiently with the 
refuse of the population by sewage farms and otherwise 
was pointed out, and some of the results indicated went 
clearly to show that after all filth is but matter in a wrong 
place. The saving of life and health amongst persons 
inhabiting our model dwellings and improved lodging- 
houses was also shown to be striking, and it needs but 
little argument to prove that a distinct pecuniary ad- 
vantage accrues to the community which can, by pro- 
viding proper dwellings for the poor, retain amongst 
them, and in health, the bread-winners of each family. 
A large death-rate always means a heavy sick-ratc and an 
increased, poor-rate, and there is no form of death-rate 
which indicates a greater loss to a district tlian that which 
results from those infectious diseases which find their 
victims amongst the youth and adult members of the 
population. Fortunately it is these diseases above all 
otners which arc most easily prevented by the adoption 
of an intelligent and efficient sanitary administration. 

/^OTES 

W B regret to have to record the death, at the age of forty-three 
yearii, of M. Georges LecLaiichc, the inventor of the oxide of 
manganexe constaul elements, which are used so Lirgely all over 
the world. • 

Dr. Oscar Dickson has purchased and presented to ihe 
Botanical Museum at Upsala the magiuBcent collection of 
Scandinavian modsea and algae which the two Swedish natum- 
lists, Messrs. J. and C. Hartman had collected during sixty 
years. The three botanical collections which form the l)iisis for 
the study of the Scamlinavitm flora, vir., ihe Fries, Hahlenberg, 
and Hartman are now, by this last donation, in the possession of 
the University of Upsala. 

Thb inauguration of the Bccquerel alatue took place on 
Sunday at ChatUlon-sur-Loing, a small country town of the 
Montargis arrondissement, in the department of I.K)iret, where 
the eminent electrician was born in 178S, and where his 
family are still living. 'ITie statue represents Becquerel holding 
ill hU hands the small apparatus of which he made use for pro- 
ducing by electrical agencies his artificial crystals. On the 
pedesUl is carved tlie names of the principal battles which 
Becquerel fought when in the French army, which bdong 
mostly to the campaign of 1813, especially the of 

Saragossa, M. Cochery, the Minister of Postal Tdegraphy, 
who is the representative of Chatlllon-sur-Lolng in the French 
Lower House, delivered the inaugural apeecb— an eloquent 
address, summarising the principal ducovcvioH of Becquerel, 
and insisted on the servines rendered by him to the esnsc 
of telegm]>by. M. Dumas, die President of the Committee 
for erecting the statue, having been unable to attend the 
meeting, sent a written addresi, which was read on bis behalf 
by M, Dsubree, Director of the School of Mines. In this 
elaqnent address the Perpetual Secretary of the Academy 
of Sciences presented a pictnve of the resulu obuinod 
by modem industry and diw a most bi^cniou^ parallel be- 
tween ihe Greeks and Romans erecting statues to demi- 
gods, and the modern nations conferring the same bonodrs 
on jthe^vsid benefoetdrs of manMod. He ealogbed Gnfflattme, 
Sbia wmilMnt whoae maaterpteoe won offered to the^tnXmld- 
tiuiSi^of Pmtittma to oow^ memo case the life of a great mxu It 
FreS(ky sklvofSaM ^ of rise Museum. He remtaded tka 
mMIuM thht J«*t My years ago the lectureship occupied by 
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B^querel hftd been created expressly fqr huD^ in accordance 
with a recommendation of the Academy of Sdenoes. To give a 
proof of the exceptional activity exhibited by Becquerel tip to 
the age of ninety year$i M. Fremy stated that he had published 
during his life not less than 5^9 works or papen in scientific 
periodicals. M, Bams, Perpetual Secretary of the French 
Agricnltural Society, reviewed the services conferred by 
Becquerel by his works on agriculture. M. Berthelot, a 
member of the Municipality, returned thanks to the savants^ and 
the proceedings terminated by a banquet given to the acientific 
guests by the Becquerel family. All the sj^akers made alluston 
to the merits of M. Becquerel the younger and of his son, now 
r^pkHeur to the Polytechnic School. 

The burthen of the address of Mr. Woodall, M.P., in the 
Education Department of the Social Science Congress at Not- 
tin^am, was that without science in our systems of education, 
our industries arc bound to wane before those of other countries 
where a scientific system of technical education exists. He 
showed what is being done in Germany and France in this 
respect, and how much head vs ay we have to make before sve can 
reach the standpoint of these countries. In this department Mr. 
Rowland Hamilton read a paper on the endowment of research. 

As to the endowment of the more s^vecial forms of research as 
more commonly understo^d,’^ he said, there is hardly any limit 
which it is desirable to assign to it provided due assurance is 
given that the work desired is efhciently carried out. The ser- 
vices thus rendered are pre-eminently of general and national 
importance, and must be provided for by national expen litiire. 
The^ economic doctrine <f supply and demand as regards the 
interchange of individual services is wholly inapplicable to the 
question. The difhcuUy lies in the administration of the funds 
devoted to such purposes so as to insure that they are given to 
tho.e duly qualified to use them. The method of State grants 
in aid, dispensed through the agency of existing societies and 
learned bodies who have earned a title to public confidence, 
might be largely developed with the greatest advantage and the 
relative functions of the Government and of such societies in 
their reiatio.i to this subject were discussed. The multiplication 
of ' idle fellowships ’ had a demoralising tendency. While any 
undue interference on the part of the central adniiniitration was 
to be altogether deprecated, it was essential to reserve to the 
State an ultimate and quasi juiicial control, which would best 
secure that publicity arid definite resjxjnsibility which are the 
best safeguards against abuses in any direction.” In speaking 
04 the subject of technical training Mr. Hamilton remarked that 
it was n>t necessary to teach sj>ecial crafts in primary schools, 
but it wvLb most desirable that a general scientific groundwork in 
technical knowledge should be included in a system of national 
education. 

TilE Iron and Steel Institute meeting at Vienna has evidently 
been a great success. Several subjects of great manofiicturing 
i Jkportance have had the benefit of bdng discussed by men expe* 
rienced in various methods ; and the hospitality towards the 
English visitors has been profuse. 

When Admiral Mouchex received the news of the obeerva- 
lions made by ThpUon of the new comet he telephoned it to the 
llavas agency, and it was telegraphed by them to every paper in 
Frapee. This is the first time that this orgaoisa^i m has been 
in France for scientific purposes, and for the future it will 
be employed for any actable celestial occuraence. 

We are pleued to kam that the resoli of the letter which 
appeared in onr columns a few weeks ago has been that a short 
course of popular science lectures has been planned, to be given 
on Friday evenings at the Victoria Hall, Waterloo Hoad, tf 
this experimeotal course is soocessfui it is proposed to extend it 


Admission is one penny (or Uireepenec and fixpeaoe for bafo^ 
seats), and the hall will seat 3500. 

Messrs, Keoan Paul, Taenck, and Co. will ah^rtly add 
to the International Scientific Series, translations of Rlbot's work 
on Diseases of Memory, an Essay in the Positive PsyeholQfgy«'' 
and of N. Joly*s work on “ Man b^re Metals.” Thw will be 
followed by Mr. Robert H. Scott's ** Elementary Meteorology," 
and Profi Sheldon Amos's ** Science of Polidcs.” 

We have received three new parts of the “ Encyclopaedia dcT 
NaiurwUsenchaften,” published by Treaendt, of Bretlan^parts 
5 to 7 of the second division. Part 5 contains the continua- 
tion of Kcnngotl's Word-book of Mineralogy, Geology, and 
Poleeontology ; in this we find two specially interesting articles 
by Lasaulx — am Continents and Delta Formations. In the 6th 
part we have the Word-book of Chemistry by l4kdenburg and 
Collaboratcurs. One of the le:iding articles in this pirl is that 
on Alkaloids, l)y Jacobsen, of Rostock, The 7th part is 
devjted to Pharmacological Botany, by Wittslein. 

“The Tropic.al Agriculturist" is the title of a monthly record 
of information for planters of coffee, tea, cocoi, cinchona, india' 
rubber, sugar, tobacco, cardamoms, palms, rice, and other 
products suited for cultivation in the tropics, published by 
Messrs. A. M. and J. Ferguson, of Colombo. Haddon and Co* 
are the London agents. 

A I' TER an address by the President, Mr. Shadworth H. 
Hodgson, LL. D., on October 9, and a paper on S}>inoza on 
October 23, the Aristotelian Society prop-jse devoting the 
meetings in November and December *to a series of papers 
on the relation of Leibnitz and Wolf, and Locke, Ber- 
keley, and Hume, to Kant. In January the Society will com- 
meitce the study of Kant s CriHc of Rtason^ which will 
raise for discussion the validly of the primary oonoepts of 
science, and which will occupy the remainder of the s^oU. 
The meetings will be held at 8, John Street, Adelphi, at 7.50 
p.m. Particulars may be obtained from the Honorary Seoie- 
rary Dr, A. Senicr, I, Bloomsbury Square, W,C. 

It is estimated by Prof. Dufoor (Arch, des Stiemes) that in e 
disastrous hailstorm on August 21 last year, about 100,000 cubic 
metres of ice fell in the district of Morges alone in a few 
minutes, and probably more than i,oo 3 ,ooo cubic metres in (he 
whole canton de Vaud that afternoon. Yet this is a eotaU 
matter compared with the terrible hailstorm of July 13, 1788 (re- 
garding which he makes some calculations). He gives some 
iuteresting facts, which seem to have been overlooked, in the 
history of paragrRgs, or hall-preveaters. Old men in the Canton 
de Vaud remember such apparatus, of lightning-rod charactir< 
being set up in several vineyards in 1825 ; the object being to 
hinder the formation of bail, by withdrawing elekrieity from 
the clouds. A haiktorm in July i826 devastated^ it is said, tfoe 
best protected vineyards, and the pa^tHes were then removed. 
Yet it was on receipt of encouraging and credible tesdtnony ftom 
Italy and France (Prof. Dufour shows by extracts) that this , 
brief eaeperiment was made. Con^ering the distance of Ml- 
formiag clouds from the highest paraqr^Us, it U (bo 

author eemsiders, to admit an Infioence of sneh apparutai i fti 
it imisf be remembered (hat electridiy is '‘ou 
sm-prisis^*-, often showing new nud unexpected propertiei. Lntl^ 

U is said to have been observed in some Swiss eont^ ^ 
showers of hail are more rare near forests than In unwodw; 
districts* Prof. Dufour botes this as a mutter for InMUj^ 
gatioa A forest may be regarded iu U colkctlon 
and ^bottld it be proved to havu (he infiuei^ rqfom foil 
theories which prevaikd; in 182^ «nd 1825 woi^ Ifoh 
support, ^ ,v .',w . , 
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At « reo«ttt weetloff of the Frauktin Instittlte it was jhown by 
tir. Orittslutw that the ttiieroscdpe maybe of gool seivioein 
aetimatii^ the value of stnichiral material** It may determine 
iriietKer or not the material is good enough to warrant trial with 
the tearing machine. The author produced photographs of a 
chip of rimber from a Highway bridge that was wrecked two 
years ago^ after a few days of service, through the strain caused 
by an empty truck ; and the poor character of the wood was at 
once apparent. Suidi mtcro-photographs of timber, in fact, 
i^how that in the strong specimens, the concentric rings are close 
in texture and of sli^t width, and the radial plates frequent, 
wide, long, and thick, while the reverse is found in the poor 
materiaL As a parallel in metal- work, Mr. Grimshaw exhibited 
two portions of pure Lake copper, one an ordinary ingot, of 
coarse and crystalline grain, dark red colour, and foil of blow* 
holes ; the other, ca^t with proper precautions against oxidation, 
the grain close and drie, the colour salmon^ and no blowholes. 
Tests of tensile strength of ^heet and wire from- these materials 
strikingly confirmed the Indications of the microscope. 

Thb y^umal of the Franklin Institute for September contains 
a hne plate (produced by the phototype process invented by Mr. 
Jacobi, of Nmendorf-Coblcnts), representing the great bell of 
Moscow, from a photograph recently taken by Mr. Nystrom, 
who gives some interesting information about the largest ringing 
bells in the world. 

An attempt has been made by Signor Serpieri to connect, in 
an indirect way, two very dissimilar phenomena, viz., the attrac- 
tion of the sun and moon, and the periodical revival of vulcanism 
in its more common manifestations He finds support for his 
view {Reak Ist. Lcmb{ird,^ August 3 ) in a recent observation by 
M. Paubr^ in the deep gallery (for the Channel tunnel) made 
in the Kouen chalk, where it was noticed that the pits showed 
oscillations of level quite concordant with the varying tide above, 
the water abundant at high tide, and scanty at low^ tide j which 
is easily understood (says M. Daubree), since all aquiferous 
strata there pass under the sea. Accepting this variation in the 
W’ater of terrestrial depths with the soa- level, and know ing, on 
the other band, that seawater has a principal part in the activity 
of volcanoes (as prqve<l by the nature of their products and the 
Immense quantity of aqueous vapour, which cause and maintain 
eruptions), It is natural, Signor Serpieri says to conclude that 
the volcanic activity must present phases agreeing with those of 
the tide, and thus there appears a certain connection with the 
age and the position of the moon. Observations of a large 
number of earthquakes should also present the relation in ques- 
tion, as these are known to be mostly of volcanic origin, and to 
^Wferably affect ccMiit regions ; and M. Perry observed they 
were mow frequent at syzygiea and perigee the moon* ProC 
Bombied Has also observed in some ports of Italy a greater 
' fluency of earthquakes at times of heavy and prolonged rains, 
which he regards as the exciting cause in such cases ; and pre- 
obely because not all seismic centres aw fed with sea^water, It 
is vain to expect that the Innl-solar influence on earthquakes may 
be always made out. Thus the anomalies recorded by Schmidt 
V and oflbers may be explained^ 

Thu additions to the Zoologted Sodaty's Omdehs during the 
^ week include a Rude Fox {Cb/dr rudii\ from OemetUra, 
|»r^(mted by Mr. W* F. Bridges i thwi Common Hedgehogs 
iiMHmMms turvfam), Btitteh, presented by Mr* W. Bayes; two 
Chi in afc hhna Mtlvagos iMihag9 from Demerara, 

^ pfdMriMd by Mt* G* ft* Hawtayne, j a Comneon Bam 

mt /hmawa), Bririsb» presented life O* Paul; a 

Fwi|de‘hatulad GlosOy Starling (ZmiQMrefibsi Imm West 

by 1^, J. BWri ia Rad»ie4Toriiriei<r^»^ 

^ p^ted by Caia. It a 

Haiig^ tairaheet Ummtt tmm 


Ceylon^ deposited; a Polecat putmm), British, a 

Bengal Pitta {PUia ieffgakmii) from India, pur<^a««d; fear 
Banded Grass Finches {PffipAiUt cincta), bred in the Gardens. 

UNWRITTEN HISTORY, AND HOW TO 
READ IT^ 

II. 

ID UT the flint arrow-heads and scrapers, and the use of stone 
^ for battle-axes, carjy us back to a ^till earlier chapter of 
unwritten history, when, for want of knowledge of bronxe or any 
other serviceable metal, our predecessors, like many a savage 
people of recent or comparatively recent timrs, had to make , 
use of such nmterials as readily came to their hands — like stone, 
wood, and bone — for all ordinary appliances. With relics of 
this period, which, so far as those made in stone are concerned, 
are alm^ st Imperii^ble, the soil of this country in many districts 
abounds. Wc also And the tools and weapons of tms Stone 
Age in many of the grave-mounds or barrows and beneath the 
floors of some of our caverns. It is by means of these relics 
that the history of this period is to be read, but here also nmch 
is to be learnt from the early lake-hat^tations of sonthern 
Europe and from the habits of savam in other lands who are 
unacquainted with the u/e of metaL It is indeed somewhat 
remakable that those in so low a stage of civilisation should 
have been able to furnish thetnselves with so many and such 
l^erfeot applicances made of stone. Not only do we fmd 
hatchets and adses of flint and other hard stones, with their 
edges carefully ground, but chiseN, and even gouges or hollowed 
chisels (though Uiese are rare in Britain), drills or awl«, hammers 
knives, saw's, and scraping tools of various kinds. One of the 
most common of these is made from a flat splinter, or flake of 
flint, trimmed at the end to a semicircular scraping edge* We 
still find such tools in use for the purpose of preparing skins ; 
and we have corroborative evidence of |neir having been m use in 
old times for some such purpose, in the fact that the semicircular 
edge is often worn away and rounded in precisely the way that 
would result from, its being med to scrape a soft but grlttv 
substance, such as leather expoftd to duri and dirt* Though 
skim probably formed the principal clothing, the presence of 
spindle-whorls— the small fly-wheels by which spinning by hand 
U carried on— in some settlements of the Stone Periwl, proves 
that the art of ^p^nning wa« not unknown, and indeed charred 
fragments of woven linen cloth have been found in some of the 
lake dvi eUingx of this age. I'he stone-u^ing i>eople of that time 
cultivated wheat, barley, and millet for their bread, which they 
round into coarse flour by means of rubbing-stones ; they 
mvoured their cakes with carraw.iy and poppy seeds, and laid 
up stores of nuts and walnuts, becch-ma>t and acorns, apples 
and pears for winter use, and ale all the common wild fruits in 
their seasons* 

All* this wc Icam from the charred remains left at the bottom 
of the lakes where the pile-dwellings were burnt down. The 
bones thrown away show that not only did they hunt wdUl 
animals of the country, but that they had oxen, sheep, and goats, 
and probably aUo p^, as domesticated animals, and the dog 
was already their faiw^ com{)anion. Their weapons for the 
chase were arrows and spears tipped with flint — the former of 
which, being cheaper than metal and also liable to be lost, 
remained in use even when bronze was known. They also 
ssibly made use of the riing. Their axec, like modern toma- 
wks, seem to have been used both for peaceful and wariike 
purposes, but in this country at least it is doubtful whether any 
of the stone battle-axes with a hole for the haft belo^ to an 
earlier date than the simplest of the bronze daggers* I^om an 
examination of the skulls and bones found in the graves of the 
Stone and Bronze Periods we are able to form an idea of the size 
of the men of those dajw, and of the differences between them. 
From the olijects burled with them we can even form tome idea 
of iheir rdlglous beliefs and hope of a future state. I mutt 
not, however, dwell on the details of these chapters in the 
unwritten history of man >n Britoio* 1 may, however, observe 
that though we may fix w ithin some oetiiuries the date w heq 
bronze be^ to be eiaployed for cutting-tools, and alone In 
consequence hegan to flsU in disuse, we are as yet at a loss to 
say at hdw early kn epoch the use of the stone hatchets with 

^ A laotur* to the Wr-ridna clssi^ delivered lU the moedec of the Brftbh 
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duir «te8 ground or poAisM. first begui. 1*^ period during 
wli^h were exauaiTely eu[dciy«d Iim heca eddied the 
Neolithic >or New Stone Period. It hu idso been osUed ibe 
Surface Stone Period, a& the relics belonging to it are usually 
found upon or near the sorflice of the ground, and not at a 
considerable depth below it, like those b^ngti^ to an earlier 
chapt^ in our history, which actually form constituent parts of 
extensive geological deposits. There is this aUo to be observed, 
that the circumstances under which the stone implements of this 
periods are found, prove that no very great alteration in the 
general features or the country has taken place since the time 
when they were in use. There was the same disposition of 
hill and valley ; rivers ran along much the same course as now, 
and at much the same level ; ue same animals f^requented the 
country with but few exceptions, and though there may have 
been incursions of foreign races of men, we find the Stone Age 
shading off into the Bronse Age, and the latter into the Iron 
A^, not many centuries before the Koman oecn})ation Although 
it 1 $ impossible to say for what length of time this Neolithic or 
Surlaiee Stone Period may have endured in Britain, there is little 
on the fiwc of the facts which of necessity implies a longer 
exhaence for the human race than the six thousand years that 
used commonly to be assigned to it. In other parts of the 
wcu'ld, as for instance to Egypt, there have been enreu instances 
broi^ht to light which prove that the ordinary chronology is 
insamcient for the history of tho<^e countries ; and, in addition, 
there are facts known with regard to the development of 
language which have led many students to the conelusitm that the 
antiquity of man is much greater than was commonly supposed. 
And yet five-and-twenty years ago, or less, there was no one who 
could point to traces of human occupation in Britain of an 
earlier date than the (Xilished stone instruments, 1 might, 
perhaps, make on exception in favour of Mr. John Frerc, who, 
at the b^inning of this century, inferred frrom the circumstances 
under whidi some stone weapons were found, that they belonged 
*‘to a very remote period indeed, even beyond that of the 
present world.*’ 

If it had been my lot to address you in 1858 instead of in 
1882, I should mywlf have assured you that the earUent chapter 
in our unwritten history was that which related to ihe polislied 
stone hatchets and the other forms of stone weapons and instru- 
ments which are found associated with them. At the same time 
1 should not have agreed with Dr. Johnson, that ** all that is 
rmUly known of the ancient state of Britain is contained in a few 
pages. We can know no more than the old writers have told 
US, But within the last twenty yenrs what a lengthened vista 
of the antiquity of our race has been opened out, and what a 
tnarvdlotts chapter of unwritten history have we not to some 
extent been able to read t 

It is to that chapter that I must now turn, and, in examining 
it, it will perhaps be best first to state some of tlie facts which 
of late years have come to our knowledge, and then to show 
what inferences have been drawn from them, 

Gcolo^sts have Ipng been aware that along the valleys of our 
principal rivers, generally at some height above their present 
level, and often at some distance from the streams, there are beds 
of gravel, sand, and brick -earth, frequtnily containing the 
remains of land and fresh water shells, and the bones of various 
animals. Tliat these drift-deposits were not due to the action 
of the sea is shown by the absence of sea-shells, while the 
general resemblance of the land and fresh-water shells in them 
to tho^e in the exiting i^ream and valley prove them to have 
been depo'-ited by fresh water. The presence in the beds of 
the bones of land animals is abo corroborative of this view; 
while the fact that several of these beasts such os the great 
wooEy elephant or mammoth, the rhinoceros, hippopotamus, 
and reindeer, are of species now extinct, or no longer known h) 
Britain, U suggestive of remote antiquity. In some cases shells 
and bones have not been found, but the position and character 
of the beds are such as to prove that they belong to the same 
class, and are of the same age, as those in which such remains 
occur. Here at Southampton we are on the tongue of land 
which separatee the valleys of the Tt st and the Itchen, but the 
drift-beds in these valleys have rtot l)een as yet very carelolW 
examined above Southampton, though at SwatbUng an dephant^e 
tooth has been found in the gravel. The next valley westwmd, 
that of the Avon, whtdbi runs into the sea at Christchurch, has 
been more productive. Along that valley numerous beds of 
drifted deppsiti have be<m examined^ and at Salisbury, bendes 
land and fr^-water shelly the bones of elephant, nuoneeroa, 
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hymna, lion, and reindeer . haMt JscM^r Icmnd in. 4 h«sn« oavvell as 
those of s me other aninmls, whinh thrpoudmd UMintot 

and the Greenland lemmiM may be mctit&oned. 'Ttm&e are 
especially mdieaUve of a cola dImate, as are also somc egigidheBs 
of the wild goose, whidfa now only breeds in northern lantudes* 
Some of the drift-beds am at a oouriderabte he^ht, as ttueb ae 
90 or 100 feet above the exieriUf river, but others are at a tnach 
lower level. They consist of materials assorted in touch the 
same manner as would be effected by any existing stream— of 
gravels more or less coarse where probably the current has been 
strong, of sand where its force has been less, and of brick-earth 
or mud such os might be deposited by the waters of a ftooded 
river, or brought down the hiU-sides by laiii. It is imnassiblato 
ims^e any ^lods of such magnitude as to ffU the volley to the 
he^t of 100 feet ; but if such floods ever did occur they would 
certainly not hove deposited coarse gravel at the top of the 
banks of the stream, but at the bottom of its bed. Nor could 
we expect to find deposits of loam left half-way down the slopes 
of a nver liable to such floods. From these and other jgroiiflda 
we are driven to the conclusion that the beds of drift, which are 
now 100 feet or more above the exi&liug river, at one time formed 
a ;)ortion of its bed when it ran at a much higher level than at 
present, and that, by the action of the stream running along it, 
the valley has i>ince (hat time been scooped out to its present 
depth. The climate at the time of the deposit of the high-level 
gravels appears to have been cold, w that mth frost and a much 
huger rainfall may have a 9 »isted the stream in producing greater 
effects upon the valley than it now does. The river also, when 
left to itself, and neither watclied nor embanked, would be far 
more liable to floods which might wear away the valley. Under 
any circumstances the scuoping-out to such a det>th must have 
required an enormous amount of time, and it is nard to picture 
to one’s self what the country must have been like in thoi^e days 
when the beds of the rivers at some little distance from the sea 
were, say, 100 feet alM>ve their present level. Here at South- 
ampton we have beds of thc'e old gravels capping the hill at the 
Common at something like 150 feet above the sea-level, and yet 
the top of this hill must at the tin e of their dcf.osit have hitn 
the bottom of a valley with hills on either side. As old as the 
bills is a proverbial phrare, but, compared with the age of the 
bills at the side of the valley which has disappeared, this hill is a 
thing of yesterday — 

*' The lull* ore shadows, and th^ flow 

From form to form and nochiDR stands. 

They melt like mbu the solid Uiuls. 
bike clouds tttejr sh^ie thenuwlveK ana go.” 

Some of you will begin to thiuk that I have not kept my pro- 
mise, but have strayed into the geological pa!>t. When, however, 
I tell you that implements msdeof ffint, as undoubtedly the work 
of intelligent beings as any Sheffield whittle of the present flay, 
form constituent parts of the gravel of which 1 have been 
speaking, and are also found scattered thrut^sh the sands and 
loam, you will perceive that 1 am still within the limits of the 
unwritten history of the human race. 

Before proceeding further with regard to the circumsUmces 
under which the implements one fouiri, it will be well to say a 
few word s as to their character and probable uses. Soma of 
are large flat splinters or flakes ”of flint, detached from abtook 
by a single blow, in ^Uie same manner as flakes of flint are sriU 
produced in the manufacture of gun-flints. The edges i f such 
flakes are very sharp, so they may have been med as knives^ 
When found in gravel iltey have usually been mtu^ knocked 
about, but when foui.d in fsnd or clay the edges pflen sherw 
traces of wear, os if they had been a-cd for scraping bones 0^ 
some such hard substance as well as for cutting. The more 
h^hly wrought implements are sometimes oval, with a colTUng 
edge all round, and itometimes ptovided with a ►harp OTtomMied 
point. The oval specimen shown in the diagtaih was fou^ in 
a pit at the north end of Southampton Common, and tl;^ bifeber 
two near Barton, between Lymbigtoji and Christclmrcik. These 
implements are chipped put wim oon>iidcrab!e skill, 
have been used either as weapons for the cha»e or tor 
or as tools for cutting, grubUng^ or piercing. Tho mftfOase 
point of oue of the sj^mens flgured W been worn 
each side, as if it had been .uaeq for boring a hole, 
the instruments may have been mounted ntth Wkl 
spears, but this there ts nr pteaent no 
The larger number of them appW to >w 
iitg in the band, and k ia to be oltset^ 
ttitiaily Uunt, and thf iigiyow wrt. shaf]^ . 



itf: ^ V ^ Smrittce f«riod it in imrly 

»linqf» |liftbroiid^e^ AartpoMd^ kan often been 

emm by or pctfirting: dte niiiik in the itnpie- 

of ^ period we are no^ coii»idoriii{|r riw e<3ye» are never 
frowriL name by which this periodlt i^eneratly known in 
rite IfOheolfthie or Anoetit Stmte Per^, thoiw itbi wnnetimcs 
Njbo termed the Kiver-drift Period^ aa the implemetits belonging 
to It ere evaeUy fotmd in river^rift Of the other epplianees in 
ute smon^ thoee who made the large paleolithic implements we 
best judge by the remains wmch have been found beneath 
Urn ftoon of «om« of the eavema both of England and France, 
whidb» however, for the moat part prolmtdy Wong to a some* 
what mm recent date. In tlmdaya when those caverns were 
oocapied a» dwellings die reindeer ml formed a principal article 
of food in the Sotm of France. Those who hunted It were 
sufticienriy good artists to carve hgnrai of it in bone, or to 
engrave them on slabs of slate;. SWe representations of the 
elephant have also booh foand. They carvM harpoons in rein- 
dew horm prepared aktns with stone scrapers, and sewed them 
together by means of bone needles, probably using reindeer 
tendons as Aread. The men, however, who were in this stale | 
of civilisation lived at a time when the valleys had been , 
excavated to nearly their present depth, Yet even between 
them and the people of rim Neolithic or Surface Stone Period 
(here appears to be a great gulf — a diapter of unwritten history, ' 
which at present we luve no means of reading. 

Let us now return to the riverndrift, and see what more it can 
teach us. I have told you how on the high ground where now 
is Southampton Common there are beds of gravel containing 
wat^wom flint implement and that these beds must in all pro- 
bability have been deposited in the bottom of a river valley. 
Farther south we 6o<l gravels of a flmBar character, but at 
lower levels forming di(h of no great height along tl» ^ea-shore ! 
from Hamblcy to Alventolce. These cliSs are now being eaten ' 
away by the action of the sea, and among the pebbles spread by 
the waves upon the shore numerous w5l-wrought implements 
have been found, while farther east, at Selaey, there are extensive 
drift-beds containing remains of the numamoth. Nor arc traces 
of the tiyer, which deposited these beds, wanting on the other 
side of Spithead, for in the shingle at Bembridge implements of 
the same kind have been dkoovered, and Mr. Codrington found 
a good specimen, some 8o feet above the present sea-ievel, in 
gravel on the Foreland at the east end of the Ulc of Wight. 

It will probably be some little strain upon your powers of 
imagination for you mentally to All up the great channel of the 
sea whteb we know as Southampton Water, and which now 
forms the basis of the prosperity of this town, and to picture 
to yourseJfves a river flowing in the same direction, spreading 
out graveb along its changing oouwe at a height oomiderahly 
above the present »oa*leveJ, and yet having its tmores frequented 
by that early race of men who fashioned the implements which 
we And in the gravels. But 1 shall have to make a sUtI farther 
demand upon your powers of belief. 

I have already spoken to you about the drift-depooits along 
the valley of the Avon, but I mu t now take you a little farther 
west, and call your attention to dircoveries which have been 
made at Bournemouth. There, as many of you uo doubt 
mmember, the cliffs are formed of beds of aaud and clay belong- 
^ to a period a little older, geologically apeaking, than the 
macklesham beds whch form the subsoil of .Southampton. 

however, capped with gravel ; and in this, aUo, 
at a bciglit of more than lao feet above the «a-l«vel, implements 
Imve been fom^, Farriief wast, near Bosoombe, the height of 
the gravel u sUU about lao feet ; at Hengistbury Head it is 90 
feet j and at B^on and Hottlle, where numerous implements 
wye been found, it is 60 dr 70 feet. There can, Indeed, be but 
luw o^ot that these gravels which now cap the cliffs must 
orign^ly have 1^ depotited In the bed of a river, and that 
river flowed m Uk easteriy direotlou. But how, it will b« 
aakW, oanaayriverWo posriblyukeBsiKhacoutse? I will 
ai^iww, in return^ Of what tie ^ Kee41^ at Alum Bay the 
1 ^? Am t^ not tlte s^ aea Worn remains of an 

ef the great chalki^ of I>dwtt weriward from 

afttl fbrttftjig part of 

^ whteb have now dteawieared, 

towarteig stfU farther to the vreet ? Can you not btetere to yonr- 
#e fbrekted BaB^ Qfwn, bh ttte Ooast, and 

JOhiia'W gap of 

wm im he tme w ehaih of 


Dorset and those of the Ifcle of Wight ? iliere must almost of 
necesrity have been a period uhen these two ranges of downs 
formed one continuous ridge, and wh.n, in fact, the I^ile of 
Wight Was not separated from England by any arm of the sea. 
At that time the rivers which now diflcbarge their waters at 
Poole, at CbfMi church, at Lymington, and at Exbu ry, must all 
have been eonfributetl to funn a nver the course of which must 
have been from west to east, in a direction i\carly paraUel to 
the chalk downs. Of the bed of this river we have traces in 
the gravels which now cap ibe cliffs of our southern coast. The 
history of the disappearance of this ancient river appears (U!»- 
ceprible of being traceil. We know not how far the land may 
have extended to the south of the chalk iU»wns at the time when 
it first began to flow ; hut in ihe enurse of long ages the never- 
ceasing wear of the sea^slow but ^ure in its action, mast have 
effected a breach through the line of chalk downs, and have 
then m«^re rapidly cut aw ay some of the softer beds to the north, 
so as to afford a new means of access by which the waters of 
the river w'ould find a way to the sea. As airoe w cat on this 
breach would become wider and wider, until, as we see at pre- 
sent the whole of the southern sliqie of the old river valley dis- 
appeared for a distance of fifteen miles between Ballard Own 
and the Needles ; while that part of the bed of the old river 
which irtill Had land to the st uth was widened out until It became 
the Solent Sea and Spithead, which now^ separateti the Isle of 
Wight from themamtend. 

1 might have given you evidence from which it has been con- 
cluded that, at the period when the river gravels containing flint 
implements were deposited, England was still united to the 
Continent, and the Straits of Dover did not exist. 1 might 
have pointed ant the existence of similar imjdements discovereil 
under nearly similar circumstanc:s in remote quarters of (he 
w’orld. But time will not suffice, and you mu'^t be content with 
my attempt to read this chapter of local hihbjry, 1 must, how- 
ever, warn you against supposing that, old as may !>c tlit^e relics 
they repre>ent the fir>t advent of man upon the earth. On the 
contrary, their similarity in so many regions points to some early 
home of the human family from which the makers of these flint 
tools in different countries originally migrated. Of this home, 
however, as yet no traces have been found. As to the number 
of years embraced in this chapter of the river-drift it is hard 
even to speciilate. It can only be judged by the changes which 
have since taken place. We have seen how tn the Roman times 
this part of Britain was, so far as the diatrihution of land and 
water h concerned, much the same as at present, and that there 
can have l>een but little drflfereuce in the days when bronre was 
in use for cutting^tools or In that Icngenthen^ period when stone 
dul duty for steel. But when we come to this earlier chapter in 
our history, all U charged. We find on the top of our bills and 
the capping of our cliffs gravels which must have been deposited 
at the bottom of rivorp, but which testify to the exi-tence of man 
at the time of their deposit. We find a total change in the 
animal world of the region ; we find that deep villeys have been 
excavated and river-courses widened out into arms of the sea, 
and the whole fhape and form of the country changed. No 
wonder if, with so wide a room for speculation, different observers 
ado})t somewhat different readings of this chapter of unwritten 
history* I have given you my reading of it, in which I see the 
antiquity of man carried back so far into the dim past, that even 
Egyptian chronology, extending as it does over thousonds ot 
yetrs, appears but to cover a small link in the long chain of 
human existence— a chain of which the first link ba^ still to be 
discovered. If you on your part will attempt to check and 
verify my reading, and study attentively what is still goitw on 
under your eyes, it will bring home to you the mighty eflfects 
which may arise from the smSl but ever-acrive agents, ridns and 
rivers, tide and time ; and whether in the end you ame with 
my reading or not, you will find that you added a new 
int jrest to your lives, 

PROFESSOR HAECKEL, ON DARWIN, 
QOETHB, AND LAMARCK^ 

\jnTtEN five mopths ago the sad intelligence reached ns by 
telegraph fw«i England; that on April 19 Charles Darwin 
had eoncludr^ hb Wh <Jf rich tetlvity, there thrilled with rare 
nnanlml^ through the yfWc' seWatific woHd the feeling of an 
irrepayuhte tess. Not tutHj did the innumtrable adherouM and 
given at giteaeal* taMtlOg df the Owitwa NxtbraUrii aOU 








•d|okrs of ftivat nataralist lament tbo 4e<mase of the head- 
who had guided them, but evott m inoet e&teemed 
of hto oppooeuts had to confess that one 6f the most ^guificant 
and influential spirits of the century had departed. Tois uni* 
vernal sentiment found its most doquOnt exprmion in the fact 
that immediately after his death the Epglish newspapers of all 
parties, and preeminently his oonscrvatlve opponents, demanded 
that the burial-phice of the deceased sJ^ld be in the Vaflialla 
of Great Britain, the national Temple of Fame, Westminster 
Abbey, and that there in point of fact he found his last resting- 
pla^ by the side of the kindred-minded Newton. 

. In no counti^ of the world, however, En^nd not excepted, < 
has the reforming doctrine of Darwin met with so much living 
Interest or evoked such a storm of writings, for and aninst, as 
in Germany. It is therefore only a debt or honour we ray, if at 
this year's assembly of German Naturalists and Physidws we 
gratefully call to remembrance the mighty ^ius who has 
departed, and bring home to our minds the loftiness of the 
theory of nature to which he has elevated us. And what 
place in the world could be more appropriate for rendering this 
Service of thanks than Eisenach, with its Wartburg, this strong* 
hold of free inquiry and free opinion 1 As in this sacred spot 
360 years ago^Martin Luther, by his reform of the Church in its 
heaa and members, introduced a new era in the history of 
civilisation, so in our days has Charles Darwin, by his reform of 
the doctrine of development, constraiued the whole perception, 
thou^t, and volition of mankind into new and higher courses. 

It is true that personally, both in his character and influence, 
Darwin has more affinity to the meek and mild Melanchthon 
than to the powerful and iaspired Luther. In the scope and im- 
portance, however, of their great work of reformation, the two 
cases were entirely parallel, and in both the success marks a new 
epoch in the development of the human mind. 

Consider, flrat, the irrefragable fact of the unexampled success 
which Darwin's reform of science has achieved in the short space 
of twenty-three years 1 For never before rince the beginning of 
human science has any new thet^ry penetrated so deeply to the 
>ibar.dation of the whole domain of knowledge or so deeply 
afiketed the most cherished personal convictions of individual 
students; never before has a new theory called forth such 
vehement opposition and so completely overcome it in such shoit 
timts. The depicture of the astounding revolution which Darwin 
bM accomplished in the minds of men in their entire view of 
nature and conception of the world will form an interesting 
ch^ter in the future history of the doctrine of development 

& 1863, four years after the publication of Darwin’s great work, 
opening up a new path for the human mind, when at the meeting 
or naturalists at Stettin, J for the first time openly drew atteution 
to the work, the great majority were of opinion that ” nature- 
\ hilosophical fantasies ” of this sort were no proper subject for 
earnest discussion. An esteemed zoologist pooh-poohed the 
whole theory as the ** haiynless dream of a man napjwng,” while 
another compared it with table- turning and ‘*Odic force.” 
A celebrated botanist maintained that there was not one single 
fact to support this "untenable hypothesis,” but that on the 
contrary it contradicted all experience, and a noted geologist 
believed that the passing vertigo would soon inevitably sink into 
dull sobriety. A w ell' known physiologist later on spoke of the 
whole history of filiation aa a romance, and an anatomist 
prophesied that in a few years there would be no more talk 
of it In thick- tomed works and in numberless treatises it was 
demonstrated that Darwin's theory was false from beginning to 
end, unproved fay facts, delusive in its conclurions, ruinous in 
its eons^uences. Nay, no further back than five years ago, 
when in me meeting of Naturalists at Munich (1877) I expound 
" the current doctrine of development in relation to the whole 
body of cienee,” I encountered the most unqualified antagonism 1 
in one of our most celebrated natuwlifitp, who even went the 
length of demanding the exclusion from education of Darwinism 
as an ** un 1 roved hypothesis.” I was compelled In my paper on 
" Free Science and Free Teaching,” to take the right of the | 
latter emphatically hndef my protection. 

And of all tbm d^nt^ory Judgmetits on the part of cur 
numerous onponen^ how much remains current at the prerent 
day? Notmtw* To* very number and tfutk of their many- 
sided attacks, JUT* dnly redounded to the completion of our 
Irhimpb* Fc^ tb* OftOM the immovable dtadel of the new theqit 
of nature was attae^ijid from aB sides and a$Failed by weapons bf 
the most varied kln^'lbc more did its undaunted defenden fed 
called upon to fill Hhe gape wlddit here and there dtsdosed 


themselves in their inclosing #aM grf defence^ tvery «b*ir|e dn 
the part of the supenmituated dcmtiiaa went to piecea egaltait the 
iron panoply of the united e ameS mental sciences^ In* gifted 
commander who had dkoovered the long-sought bond of nnkm 
for the sciences, and had led the defenoe under the coneepdoa of 
oneness or monism, was aide three years iqp>, on the oekWltion 
of his seventieth birthday, to look with Onttre satisfaction on die 
complete victory won by his troops, and with Goethe might 
say — 

*' Ki wild dis Spur voa nwiOttn KidoacugaD 
Nicht in iGouu uattigaha ' 

That such is really the case, and that in the evening of his 
life Darwin was enabled to rejoiee in the complete txminph of 
his good caui^e is a fact Indisputably testified by the present state 
of the natural sciences. We have only to ca«t k glance Into ^e 
numerous periodicals and the most important works in those de- 
partments which are more immediately and more integrally 
affected by Darwin’s teaching— xootogy and botany, morphology 
and physiology, ontogeny and pakeontology. In these aubjecta 
scarcely any work of sui^crior w/trii now appears whidi is not 
penetrated by the idea of natural development. With vanish- 
ingly few and onimporiant exceptions, almost all investigations 
start with the assumption of Darwin's fundamental conception, 
that the form -relationship betiveen difierent species of animals 
and plants is rooted in their essential blood-relatiomhip, and 
that the complicate relations of the organic world are to be 
explained by the two factors of common origin and gradual 
tram>formati< n. 

Darwinism, too, in its more specific seme, the theory of selec- 
tion, has maintained its ground in the face of all attacks ; for 
this it is which first discovers to us the phystolc^cal causes 
through which the struggle for existence mechanically jvoduces 
transformation. And if natural selection is by no means the only 
agent in transformation it at all events still remains its most im- 
portant instrumen. Darwin, by his discovery of it under the light 
of artificial selection, solved one of the greatest biological riddles. 
For the doctrine or "natural selection throngh the struggle for 
existence” is nothing less than the final solution of the great 
problem : "How can forms of organisms constituted for a fwr- 
ticular purpf^e come into being without the aid of a cause acting 
with a particular purpose? How can an edifice replete with 
design build itself up without design and without architect?” A 
question which our greatest critical pliilosoj her, Kant, a hundred 
years 1^0, declared to be insoluble. 

But in no j-xrovince of natural Pciencedo Darwin’s grand achieve- 
ments appear so comipicuous as the one in which our own inves- 
tigations revolve, in the wide province of morpholep, comparative 
anatomy, and the history of development For in morpholctgy, 
which was also Goethe's special favourite, a// knowledge that is 
not merely superficia], depends directly on the recopiition of 
the doctrine of filiation ; and here it is, particulurly, that by Jts 
help the most brilliant reftults have been attained in the shorlptt 
time. The genealogical trees of particular groups of forma, which 
at the beginning hardly dared venture into the light of day as 
new-fangfed (heuristheke) hypotheses, are now, in the cate of many 
organic group*, completely establishtd facta. To cite but a few ex- 
amples, no competent zoologist any lon^ calh In question die 
decent of hordes from tapir-like palKothmia, of ruminant 
animals from swine-like anoplothera, of birds from lizard^Uk* 
reptiles. Nor does anyone any longer doubt that all higher 
air-breathing vertebrates have their origin in lower gitl-breathlng 
fisbrs. The most important and most disputed, however, of all 
hypotheses of descent, that, namely, which derives toan frqih 
ape like mammals, has of late year*, in omsequenc* of more 
matured knowledge, gained for itself such general reoo^ltlon at 
the hands of competent experts, that the great majority of thetn 
nr w deem it juvt as well grounded as any m the foregoing phylb^ 
genetic hypotheses. 

In the face of such encouraging unammUy we can afferd! 
ouieilyto ignore the opposition which is itili raised here arid 
tiiere by*OTre single opponents of transformation. fe 

one capital fact in our favour, the whole Of the younger getiCra- 
tion is working in Darw^ht’s spirit, and far beyo^ th* lito^ of 
professional circles his doctrine i* operattoe as a fettti«ht|' titan* 
lating to nearer soluUon the greatest proHems tjg htoinih 
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■sting here to-day the oomplcte vldtory of JberWitfi 
of development, as we are, accordingly, eoHtled to 4 b, 
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hMM come to the dmry period of 
violetkt literary warfAie ; end. #« teey eire ell the more emphatic 
caprelriofn to our jubilant feeling of trmniph in this respeott that 
we haye^ooTielm been larMly involved m those hard battles. 
Mihif ^ however, that according to HeracUte^, strumle ii the father 
of aU things, it was not possible that the strugm for existence 
^^ouid spare the theory which itMdf laid down Uus principle and 
raised it to be the most valuable instrument in its store*house of 
arguments. With all the greater welcome we now greet the new 
period of peace followmg on that victory, and of ^uiet progress 
in which we I >ok forwaid to the fairest fndta in the new course^ of 
inqnlry. It well becomes the Association of German Naturalists 
and Physicians who have repeatediy been witnesses of the loud 
tumult of those battles, now when they are happily eoncladed, t) 
sanction the treaty of peace, and to solemnly recognise the 
doctrine of devclopmeni ai th: sttrefoundatioo-stooe of scientific 
inquiry. 

If we no# I >ok for the causes of the extraordinary effect pro- 
duced in such a short time by the Darwinian doctrines, in the 
teeth of the most violent opposition, we will find them by no 
means exclusively in the convincing force of their inherent truth, 
but al^ in Ibe peculiarly favourable outward circumstances in 
which they eiitererl the scientific world. Not the least of these 
favourable conUiti )iis lies in the rare characteristic qualities of 
the man on who u devolved the solution of such a gigantic task. 
Charles Darwin united in himself a wealth of diverse intellectual 


gifts which generally are to be found only apart. His fund of 
knowledge and his acumen as a naturalist were just as great as 
his far- 8 j^tedne« and coaiprehensivencis as philosopher. To 
wlwt degree he harmonimdy combined these two sides of 
Uuelloctual activity, often in conflict with each other, may be 
inferred from the fact that many short-sighted experimen* 
Ulists see in him only the conscientious observer and inge- 
nious experimentalist, regretting that his theory should be 
l>ut speculative alierration ; while on the other hand many high 
a pinng thinkers look down with great depreciation on his 
experimental achievements, but admire the acuteness of his 
judgment and the lucidity of his logical train of thought. In 
this respect he rcmlods us of our two greatest German natura- 
lUte, Jo*tannes Muller and Carl Ernst Baer. If the latter in his 
title-page described his classical ••History of the Develop- 
ment of Animal as •^Observation and Keflection,*' Darwin 
might sa^ the same of all his works. With these rare powers of 
observation oad judgment were associated other noble qualities of 
character greatly enhancing their value and profit ; indefatigable 
perseverance in the pursuit of his aims, scrapnlous consdenuous- 
neas in grouping the assured results, purest aspiration after 
natural truth, and open simplicity in communicating hit conclu- 
•jkms. No less praiseworthy was the extraordinary modesty 
with which he set forth his views, and the mild meekness with 
which, while answering all the sharp objections of his opponents, 
s j far as they were to the purpose, he simply ignored personal 
aspmioas. 

Tnily admiiahle U the patience and forethought with which 
Darwin took in hand and carried out the weightiest task of his 
Ufe— the explanation of the origin of animal and vegetable 
vpecies through natuml selection. The first basis to this 
work was laid in bu twenty-third year, when in iB 3 a, in 
Sonth America, he drew up geographical and palseontolMcal 
obiervations on the animal spetto of this continent. The rich 
obaervauons he accumulated in that voyage round the world, a 
voyap lasting five years, and of such oonseqnenee to him, did 
WH, however, come to their full ntilisatlon till long afterwmrds. 

to his health wrought by the severe nardshlps to 
which tto voyage su^eeted him forced to withdraw com- 
pletely from the rerilcita lurmoB of trondon, and to r^uoe - his 
dede of pn^ feiottas to the nanowest oompass. In iM, ia 
the Airfy-third yeto of his age. he betook himself to his quiet, 
*dyn« countrv wat of XWSTW graoefnUy between the green 
meadows aad the wood^ hilU sweet comty of Ken* 

of llOs vuHhmt seat of •«» Muses 
m jwanh devofii^t hhpsdf dn^y and ea* 
dudvelr to tioobimous etttdy of uatm aod to iSS ioktipti of 
dieM fdualdog, him- 

Idtlor inanir years the active work of gmtd^ ahdeatUe- 
reS|^:)te eoeU see hb own ey^ 
toSiteM o*f a^ aidtntt^ ffriwihiittbig Ihto the 

y®^hVftw|*wA«j>UUlwu>e puaAwi fUt In fte 
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morlwriail Uv. condition disiM of ipedm. He beomie eo^ 
vinced that artificial and natural rearing rested essentially oO tite 
same procesvea of selection. Vfhat in the one case is produced 
in a shori time by the purposively active will of man for Ms om 
advantage is in tne other product in a much longer time by thO '^ 
porposeleisly active ••Struggle for Existence ** to the advantage 
of the transformed organisms. 

But although Darwin had early conceived this funiar^^ 
mental thought of hU '•Theory of SeUction,’* and througho^ 
many years had colleeted the richest material of observations M 
its evidence, he could not for a long time resolve on the publica- 
tion of his theory. It would ever appear to him too full of gaps, 
the mass of facts required for its support too defec^ve, the chain 
of inferences too incomplete. He was ever wanting to accumn- 
late fresh evidence, to bring ever more light from all sides on the 
questions in band, and as far as p>jnlble to anticipate and refute 
objections to his condnsions. Perhaps in the end he would 
never have come to oommnnicate the treasures of his knowledge 
to tile world, had it not been for an outward impulse which 
constrained him to this step. At length then, in i859i toe 
author hod completed his fiftieth year, appeared his era-inaugu- 
rating chief woric on the “ Origin of Sp^cs,” a work to which 
all the rest of his writings are but deductions and commentaries. 
This event happened just a full centnry after Caspar Friedrich 
Wolff in Germany had discovered the true development of the 
animal germ, and juit half a century after Ivamorck in France 
had prophetically propounded the principles established by 
Darwin. 

The extraordinary modesty and unassumingness which Darwin 
showed to such a decree on the subject of the publication of the 
most important of his writings, displayed itselr also on all hands 
in his extensive correspondence, and not less in bis p^sonal 
intercourse. Every one who had the happiness of making his 
{personal acquaintance conld not part froui him without a feeling 
of the sincerest reverence and highest ai>preciition. Were it 
here allowed me to intercalate a few words on my personal 
meeting with Darwin, I would give expression especially to the 
high admiration of Darwin as an ideal man with which my three 
visits to him In Down inspired me. The first time was In 
Octolicr 1866 , on the occasion of a voyage 1 was undertakiog to 
the Canary Islands. 1 had just completed the ** General Morpho- 
I(^,” a work in which 1 had venturi on the experiment of m^ha- 
nically establishing the science of organic forms on the basis of 
the theory of filiation os reformed by Darwin. By means of the 
proof-sbeets I had sent him, Darwin was acquainted wick my 
essay, and took all the more interest in it bwuse these morpho- 
logic investigations lay rather remote from his own studies, whldi 
were principally exi)erimental. It was, therefore, with the 
greatest pleasure that I responded to an invitation to come to 
Down, which he had sent me during my Short stay in London. 

In. Darwin's own carriage, whidi he had thoughtfully sent 
for my convenience to the railway station, I drove one sunny 
morning in October through the graceful Hilly landscape of Kent, 
that, with the cheiuered foUage of its woods, with its stretchea 
of purple heath, yellow broom and evergreen ookn, was arrayed 
in the fairest autamnal dress. As the carriage drew up in front 
of Darwin^s pleasant country-house clad in a vesture d ivy, and 
embowered in elms, there stepped out to meet me from the 
shady porch overgrown with creeping plants, the great natura- 
list himself, a toll and venerable figure with the brwl Moulders 
of an atlas supporting a world of thoughts, his Jupiter-like fore- 
head b^y and broadly arched, as in the ch^e of Goethe, and 
deeply furrowed by the plottgh ef mental labour ; his kindly 
mila eyes looking forth under the shadow of i^miaent brows ; 
hb amiable mouth surrounded by a copious silver- white beard. 
The cordial preposestiog expression of the whole face, the Mude, 
mild voice, the slow, delfberaie utterance, the natural and ngtev 
train of Ideas whitm marked his conversation, captivated my 
whole heart in the first hour of our meeti^, just as hts g^ 
work bad formerly, on my first reading taken my mole 
understanding by storm, 1 ' fancied a imy world-sage out 
of Heilemo *imqulty-<*a Socrates or Aristotle— stood olive 
before me. 

Om oonveraatkte. of ooerse, tamed principally on the sul^jeei 
whkfit w hearts of us both— on the progress and 

pFOMM^ of the mmy of developroent. Those prosp^ at 
toatjtor^-Hibrtmh yearn afo-^^mre bad tor the Mgheif 

authi^ies hM m the most part sot agalqit the 

Mm tottchius mieaif Darwm said that hja whqle^ 
woe k wu hut 4 weak wtiempt to explain in a nathiat way the 
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ori^ of animal and ve^ahlfe spedesp and that he dioakS 
not live to see any noteworuiy success foUowlisg^ the eifpeHm^t, 
iht mountmn of opposing preiudke being so high. He thought 

1 had greatly over-estimated his small merit, and that the mgh 
praise I hod bestowed on it in my ** General Morphology*' 
was £u- too exaggerated. ^Ve next came to speak of the 
numerous and violent attacks on hU work, which were then in 
the ascendant. In the ca'^e of many of those pitiful botches, one 
was in (act quite at a loss whether more to lament the want of 
understanding and judgment they showed or to give the greater 
veut to the indignation one could not but feel at the arrogance 
and presumption of those miserable scriblers who pooh-poohed 
Darwin's ideas and bespattered his character. 1 had then, as 
on lafer occasions repeatedly, expressed my just scorn of the 
contemptible clan, l>arwin smiled at this, and endeavoured to 
calm me with the words, “ My dear young friend, believe me, 
one must have compassion and forbearance with such poor crea- 
tures ; the stream of truth they can only hold back for a passing 
instant, but never permanently stem/* 

In my later visits to Dow n in 1S76 and 1879 1 had the pleasure 
of being able to relate to Darw in the mighty progress which tn 
tbe past intervals hh doctrines had made in Germany. Their 
decisive outburst happened more rapidly and more completely 
here with us than in England, for the reason cliiefly that the 
power of social and religious prejudice is not nearly so strong 
here as among oar cousins across the Channel, who are better 
placed than ourselves. Darwin was perfectly well aware of all 
this; though his knowledge of our language and literature was 
defective, os he often complained, yet he had the highest apprecia^ 
lion of our intellectual treasures. 

Darwin having in bis great work of 1859, planting the basis of 
bis doctrine, said nothing regarding iU anthropological conse- 
quences, and having with wi.se reserve maintained silence on this 
subject down to the year 1871, it was for me of the highest 
interest, even as early as my hrst visit to him in 1 866, to con* 
verse with him at on that topic. As W'as to be expected, 
the great thinker felt not the slightest misgiving in recognising 
tl^ necessary extension to man of the application of his doc- 
trine of filiation. 1 had, therefore, the highest satisfaction in 
being able to set forth to him the first genealogical tables which 

2 had then designed, and in all e7.sential points to receive his 
approval. Though the sf'ccial study of comparative anatomy 
and ontogeny, on which I based my phylogenetic plans, lay out 
of Darvi in’s province, he yet completely jwreerved their import- 
ance. In hh celelnated work, in two volumes, on the *‘De.‘icent 
of Man and Selection in relation to Sex ” (1871), he has, therefore, 
declared himself to be in all principal points in harmony with me, 
and has expressly emphasised the importance in relation to the 
history of filiation of tbe numerous animal hereditary relics 
v e possess in our human vertebrate organism. 

If now' we survey tbe huge mass of facts which in this and 
other works Darwin has gathered together with just as much 
forethought as boldness to serve as a support for bis ideas— if 
we re,^ard the innumerable ob.'iervations and experiments he has 
lumsrlf instituted to establish their accuracy, we cannot but 
w'ondcr at the strength of the giant-mind which has amassed 
*uch an abundance of knowledge and power, of experimental 
knowledge and philosophical science in the narrcjw compass of 
a single human life. Involuntarily we exclaim wbat a rare con- 
stelUtion of happy circumstances there must have been to render 
possible such extraordinary performance conjoined with com- 
mensurate succes<^. 

We mnst then, undoubtedly, admit that in the case ofXlarwin, 
merit and fortune went hand in hand, end that rare favour on 
the )mrt of fate made it possible for hhn to execute completely 
hia great life-task. Free from all the cares and worries of a 
week day existence, enjoying in security a comfortable home 
and a hapjw family life, undisturbed by professional business 
and officuu duties, & was able to devote himself throughout half 
a century exclusively to ha favourite studies. While the solitude 
oflus tranquil countTT-seat saved him from the turbulent truffle 
in knowle&e which in large cities consumes the best powers of 
a man. It al^ supi^ied him with those ^nditions wnicdi Were 
moi^t favourable to the composure and hamony of hU rlah 
world of thoughts. In ottr ^opinion nothingis more pi^fodiciol 
to scienttfic woHt of a deep and earnest ^aracter tm tte 
pedantic wrangling of our grdat universities and the parteuriiip 
ofsdenttfic Ptw thb aa from all posts of honmtr 

and other sUch diftarhiug itifluenchs of the outside world Darwhi 
his whole life long kept himself remote, and he acted wisely ht 
a > doing 1 


^Vhile, therefore, the great naturaUst owed hh unexafflplad ; 
success in the first place to himself and his noble eudowmeutii, 
some share in the credit must also be allowed to the (kvoaralde 
scientific situation of the time, whhdi was foitbersome in a hM 
degree^ Ever since the failure of the older nature-philoaopl^ in 
the be^nning of our century, since Goethe and Kant m Oer* 
many, Lamarck and Oec^oy in France, failed in their attempts 
to duvet the minds of men to tbe natural development of the 
organic world, a strictly cxperinreutal method became the unb 
versal practice in the domain of biology. The task thus sec 
before scientific labourers was that of the most exact investiga- 
tion into all the particular forms and phenomena of animal and 
vegetable life ; the monistic explanation of the whole, «nd, in 
particular, the solution of the ]7r6b1em of creation bftu^ aban- 
doned. The foundation of embryonic history by Baer, of oonf- 
parative anatomy and palaeontology by Cuvier, the reform dt 
physiology by Johannes MiiUer, the propounding of the theory 
of cells and of the doctrine of tissues by Hchleiden and Schwann 
had opened up new and grand provinces to natural expcfiment, 
whence was drawn by numeroos labourers inquisitive rar know- 
ledge an astounding abundance of facts. In the short space of 
half a century there arose quite a series of new sciences. 

ITie more, however, that from year to year the number of new 
discoveries accumulate, the higher that the flood of literature 
swelled, the more coiihtsed l>ecame the chaos of the general 
theory of nature, and the greater was the necessity fell by 
thoughtful inquirers for an rievation al)ove the stifiing mass of 
detached observations to universal monistic points of view and to 
the knowledge of real causes. This requirement was now most 
happily met by the new doctrine of development. It is true 
that, as early as 1809, in the year of Darwin's birth, Lamarck 
had clearly demonstrated that the similarity of organic forms 
was to be explained by their common derivation and their 
diversity by their adaptation to the conditions of exiNtence. He 
had, however, failed to attain a knowledge of the active causes 
which Darwin fifty years later disclosed in his theory of 
selection. 

It is therefore in complete contradiction with the historical 
facts and a proof of utter ignorance of the history of biolo^, 
when even at the present day a few individual opponents of 
Darwinism declare the theory to be a vague hypothesis, in 
sup^Hxrt of which evidence has yet to be adduced. In reality the 
very opposite is the case. The actual evidence for the common 
descent of the manifold forms of life had already long been 
adduced before it wa^ formulated by Darwin into a clear scien- 
tific theory. Numerous physiological experiments even had long 
before been carried out in support of it. For the total results 
of our horticulture and animal rearing — and the mass of new 
forms of life which civilUed man has axtlfictally produced to his 
own jTTofit and advantage are just so many experimental mofu 
of the theory of selection. And os concerns the ''struggle (or 
existence," the essential element in Darwinism, no particnlar 
arguments, in truth, are needed ; for the whole history of 
mankind is nothing else I 

Our whole science of living nature, which in one word we 
designate Biology, was, accordingly, perfectly prepared fot the 
reception of the fertilising ideas of Dar^, and hence in 
laige measure we explain their extraordinary luceeiS, ht contrast 
with the pre-matnrity and Inefficacy of the similar ^eorics of 
his predecesws. The high merits these prcdeoessota Darwin 
with his noble sense of justice has on all occasions reco^ise^ 
It Is therelbre, far from the spirit of the great master men in 
OUT day some over-zealous disciples of Ms (particolarly M 
England) aie intent on celebrating him u tbe aw foimdief of 
the new doctrine of development, as thom^ it had all, at once 
sprung ready-made from the head of the thinker, like Minerva 
armed from the forehead of Jupiter. On tbe contrary, we 
believe that we are acting perfectly in the spirit cd our deceased 
master and friend if we here call to honoartbk rememteance hls 
great predecessors. The splendour of hU name can on^ he 
enhanced by showing that in the m xd important principles of Ws 
theory of nature be was in unison with a select anmher , of Hie 
greatest minds the history of haman dvilisarion can hoaat of. - 
We ksEve to^ back no lew than twenty-five eenhsrie^ liHo 
the gney fore-ttme of clastic amiqiiity, to come trpoh the firtt 
germs of a philosophy of ttatanei pursuit^ Darwfe^ goal uM 
dktinet consciousness ; the 

eansesibr the phenomena 6f nature; and weehTw whsMojo rf 
fMth In sttpematural oahia^, of Mmifndes* Hie'lonpiite 
or the Greek phllosopl^ c? natos M ttln siri«nt^ 
century before Christ were fitet who hdd down Htb teiie jmm 
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dittioiMtoDe eadeavottred to dimvttr a natural 

eOmOKm ori^tM b«na of all thiuM, ThU ««uBciott« aspiration 
aftftr absok^ caufialitj* after tAe unifying knowledge of a 
eomotcM oostaic outsc, appears all tbe more admirable that proper 
eapeHnMntal investigation of nature wok at that time quite out of 
the questioB, 

Perhapti the motit important among these loniau natural philo- 
8opi:m was Anaaiioander, He a««sumeH that out of Indnity of 
matter through eternal revolution numerous world'hodles came 
into being as condensations of the air, and that the earth, 
too, as one of these world-bodies, issued out of a stem origi- 
nall7 fluid and afiera>ardtt oiiriform. He consequently auticipated 
the fundamental conception, valid at this day, of the natural 
development of the world, M'bich 2400 year»» subi^uently, in i7S$f 
out greatest German philosopher, Immanuel Kent, v\ his ** Uni- 
versal History of Nat are and Theory of the Heavenii,*^ universally 
established. As here in the c osmological kingdom, Anaaimauder 
uppeara ns forerunner of Kant and Laplace, so also at the same time 
ill the biological kingdtmt he prophttiipnlly preftguies l^'iuiarck 
and Darwin. For according to him the earliest living creatures 
on this globe originated in water through the oj^cratton of 
the sun. From these creatures, later on, were developed the 
land-inhabiting plants and animals which left the water and 
adapted themselves to life on dry land. Man, likewise, has 
gradually worked liimself up from animal orgnnism:», and, in 
reality, from fish-likc aquatic animals. 

1 f here to our surprise we find clearly enunciated some of the 
most imi>ortimt fundamental conceptions of our current theory of 
development, we recognise it still more distinctly In its integrity 
one buudred years later in HeracUtes of Ephesus, lie it was 
who first prfipounded the principle that a great uninterrupted 
process of development prevades the whole universal W'orld, 
that all forms are tnvolvei] in an everlasting current, and that 
struggle ifi '*thc father of all things.^' Seeing that nowhere in 
the world exists absolute re&t, and that all standing — ^sttll is but 
apparent, we are compelled everywhere to asmme a pcrj>ctua? 
change gf matter, a constant variation of form. That is only 
possible, however, through the fact thit one form thrusts out the 
other, and that the new violently usurps the pUce of the old ; or, 
in other words, through the univerKoi struggle for existence.*’ 

1 his principle of rtature set (‘orth by HcrocUtes that everlasting 
movement or the struggle among all thinge is the fundamental 
agent of the world received a much deeper interpretation a little 
later in Emjjcdocle* of Agri^nt in Sicily. He, too, assumes an 
uumterrupted change of ]>nenomena, but finds the universal 
fandamental cause of the everlasting universal struggle in the 
two c >unterac!ing princ pies of hate and love, or, as our modem 
physics expresses rt, of the attraction and re^mlsion of parts. 
As the mixture of bodies is effected by love so i< their separation 
by hate. If in the present day we regard the attraction and 
repulsion of atoms as the ultimate ground of all phe lomena we 
find, then, this fundamental proposition of our modem d(jctrineof 
atoms already anticipated in Euipcdocles, It is however still 
more remarkable that Empedocles makes the |7urposive forms 
of organismB come Into cxUtence through the accidental con- 
Action of counteracting forces. Out of thi> gieat stru^lc the 
living foUns now existing have issued victoriously Mcause 
they were best prepared for the battle, and therefore most 
taj^le of life* Here we have not only the fundamental con- 
enitipn of Darwin’s theory of selection /orestallcd, but also the 
^solution of the great riddle indicated, “How can organic forms 
Oonsdtttted for a particular purpose come into existence in a 
purely mechanical way without the co-operation of a final cause 
acting with a portlcul^ purpoBC ? ’’-—the same riddle the solution 
of ti'hlch we account to be Darwin's highest philosophical merit. 

Among all the great philosophers of cZas^^ical antiquity, the 
three we have already named ^ Anaxitnouder, Heraclites, and 
Bmpedocles^ are undoubtedly .those who have inost dearly emtn- 
daied the most important elctmenU of the monUtic theory 
<rf nature “htow prwalcut. Bat besides these we find other 
cou’emporacies of thdfa who hdd siodlar ooncuepikma of deve- 
4^»nent| nidi os ThahWi AodtUmm Imsoc^atL Aristotle, 
^crethw, Ac. Vet were these wo«s atteamu at a genetic 
moty df nature soofi thrust into the boek^uud ^ opposing 
eihettie of the world, thftt, namely, or the “FhEasophy of 
Meas^*’ Which im p^poundsd by the sodbhee^ aisd htm its 
eeil^ in Plato, 

^ looiou phUosoph^ 


this view, sttpenutural causes, in the form of tdeologtoal id^ 
There thus arose a mode of thought and inquity which, with- 
drawing the mind from the objective knowledge of nature, 
placed the snbjective being of man in the forefront of our oon- 
(emplatioMS, a mode which throughout a space of mote than 2000 
yeir» exerci^^ed its baleful influence In ever increasing meaaure. 
in complete comradistinction to the “ Unity of Nature,” every- 
where oemonstrated by the causality of her phenomena, thera 
developed mighty the dualism invented by Plato, a hanh anti- 
thesis between God and world, between idea and matter, be- 
tween force and stuflf, between soul aitd body. The niunerous 
forms of organic nature which we distin^ish as animal and 
vegetable sj)ecies no longer appear as different stages in the 
development of common originm forms, but as embodiments eff 
so many innate, eternal and unchangeable idea‘s,** as “con- 
stant a]^>cie^“ — or, as AgassU, Darwin’s greatest opponent, 
expressed it, “ embodied creative thoughts of God.” 

This Platonism found its strongest support in the dogmas of 
Christianity which preaching retiremeut from nature came 
into friendly agreement with the ** philosophy of ideas.’’ The 
accelerating decline, a^in of the sciences which followed llie tragic 
destruction of noble fiellenism operated in favour of both Pla- 
tonism and Christianity. Throughout the whole long spiritual 
night of the Christian Middle ages there was no inward impiilse to 
a monistic theory of nature on the ground of experimental inves- 
tigation. In truth, however, there were not wanting attempts 
in this direction on the ground of pure sjieculation. In par- 
ticular, (he Pantheistic systems of Giordano Bruno and of 
Benedict Sianora in the sixteenth and seventeciuh centuries 
are admirable essays towards a monistic and natural com- 
prehension of nature. These P.'intheUlic cosmologies, however, 
which in all material things assume an impelling world-soul in 
inseparable unity, weie yet especially directed on the province of 
ethics or practical philosophy, and lacked, alas too desi>erately, 
all experiuieuial foundation through immediate observation of 
nature — for in truth there was then no such thi^. The whole 
sense and tendency of most thinkers of that time were turned 
away from Nature and bent exclusively on man, who was con- 
ridereil to hold a position beyond and above Nature, Even 
those monistic sy‘^tems, Iherefote, of Bruno and Spinoza had no 
power to establish themselves in the face of the all-mighiy 
dualism wdiich, Ihraugh Platonism and Christianity, attained to 
universal supremacy. 

Not till a long period aftei'war<ls, not (ill the middle of the 
last century, did the natural reaction against that doalistic acheme 
of the world finally assert itself. Then at length did man begm to 
turn to the true source of all knowledge, to nature herself. Espe- 
cially III regard to the knowledge of animate bodies in nature, 
knowledge which had hitherto for two thousand years been 
drawn almost exclusively from the well of Aristotle, a new era 
of independent observation sprang up. The outward form and 
inward structure of plants and aiiimaJs, their vital phenomena, 
and their development were now for tlie first time the subject of 
zealous and extensive investigation on the part of numerous 
naturalists, 'fhe plenitude of interesting facts which this source 
of natural revelation supplied could not, however, but again 
excite inquiry after the efficient causes and soon the idea ot 
natural development as an answer to the quedion forced its u'ay 
oat again. 

Tim so-called school of the ** older philosophy of nature, " to- 
wards the end of the last and the beginning of the present century, 
first appears, simaltaneously in Germany and France, as the neU' 
banner-bearer of this idea* But indep^dently of this school, w^e 
see a number of the greatest thinkers and poets of our classical 
literary period moved by the same idea, above all Goethe, 
Lessingi ilerder, Kant; later, SchcUing, Oken, and Treviramis. In 
France, again, w^e notice Lamarck, Geoffroy St* Hilaire, and BUln- 
vllJe; in England Etas nitt* Darwin, the grandfather of oar reformer 
who, in accordance with the laws of latent heredity, transmitted 
a whole aeries of choraotetistie inteilectual qualities to hii grand- 
son. Time does not allow us to-day tofoUow witha viewtoward% 
comparison of the diflfereot expressions of the conception of deve- 
lopi^t in these eminent thinkers, and, besides, much in this 
respect is already universalfy known. We will on ads oc^on 
confine our attention to two of the most eminent mindl, to 
Goethe and LiMnatic)eA«s in our opudon, of all Darwin’s prede^ 
cesmib they ore tneet impotiont. ' 

The aif^nfioenoe of Goethe as naturalist has in nur thne been 
io often otww Menddn^y treated by several of ow nw^ 
esteem^ bt^dogiris, riiitt we may assume the most of it olso to be 










eonmumproi^y. We will tberefore on thU oocafioa expoiiod 
that pmt whldx for m tcMlay is of quite peculiar interest^ 
ana has at the aim tiooe been very vonruuily couoeivedi the 
qaestioiif uanidy» how for the geuctol ibmry of nature 
heM by our grAtest jxwt agrees with Darwin's. In 1866 
i.i my *‘Gc&efal Morphol^iy*^ 1 placed C^the and 
Lamarck aide br aide with parwin aa the most important of 
the founders of the theory of filUtion, and in the way of evidence 
hod oompiled from their writings a great number of specially 
remarkable passages. Their number has lately been increased 
^ others. In me cose, however, of a universal genius like 
Goetbep the question depends for less on the number and form 
of particular passages in wluch he oommunicates his view of the 
** formation and transformation of organic natures" aa on the 
whole spirit of his grand and thoroughly monistic theory of 
nature, and on this smiject those who have a general knowl^ge 
and comprehenrion of G ^ethe cannot now entertain any doubt. 
In that wnable legacy entitled **God and the World " he has 
left ua in superabundance a collection of confessions as perfectly 
beautiful in their form as they are significant in their substance. 

The preface to tbeie confessions, the Proem, at once ex- 
presses the fundamental monistic thought of Goethe's general 
view of nature, the inseparable unity of Nature and God, in a 
manner which leaves us in no doubt 

** WiiH w&r* cln GoU. dcr nur voU austen stiesse, 

Im Rreis cU« All am Kinger Uufen Ucnat I 
Jhm nemt's, die Welt ito Innem bewegen, 

Natur in Sich, Sich in Natur zu hcigen*^ 

So da*« was in Ihm lebt und webt und ist, 

Nk Seine Kraft, nle Seiocn Gelst vermiaat I * * 

Consider, in addition, the following wonderful poems : “ The 
World'Soul," One and A.II," ‘^Legacy," ** Parabaac,” 
“ Epirrbema," &c. ; consider, moreover, his pronounced con- 
fession to Spinoza's doctrine, and we cannot really frnd any 
essential divergence from our current monistic comprehension of 
the world as newly established by Darwin. And what a high 
value Goethe himself attaches to it is seen in his question 

Was kann der Mensch in L«bofi mehr oewinnen 
Als dass tt{Ch Gott* Natur Ihm offeobare, 

Wie ftie das Feste ISsst tu Geist verrinnen. 

Ww lie dai GeisCerseugte fesc bewahre t • 

That, accordingly, our great Prince of Poets considered the 
Wbrld only as a monistic process of development in the sense of 
the Hellenic philosophy of nature, is further demonstrated, amon^ 
otto passages, by tne dialogue toween Thales and Anaxagoras 
In the Classical Walpuigi^P-Ni^ht, We would also point out 
the emphasis with which in geoloCT he held fast to the theory of 
a gradual and uninterrupted development of our planel and its 
mountains. From the very b^nnmg he was the most decided 
opponent of the fallacy of repeated violent revolutions in our 
globe, a fallacy which develops itself in the beginning of our 
century, and through Cuvier, in particular, came to be ^ne- 
rally accepted. ** The violence und leaps in this doctrine/* he 
Aui, ** 1 cannot away with, for they are not in accordance with 
nature. Be the matter as it will, it must stand written, that I 
curse this confounded hurly-burly apparatus of the new creatioa 
of the world. And, assuredly, a rented young man will yet 
arise with the courage to oppose this universal craze I " Only 
a few years passed till this expectation was fuliUled. For in 
1830 appeared Darwin's like-minded countryman, the great 
^logUt, Charles LyeH, and delivered his continuity-theory, the 
aoctriM which is now universally received, of the gradual and 
uainterrupted development of the earth from natural causes, a 
mechanical geological theory whkh, perfectly in Goethe’s sense, 
excluded all violent revolutions of the earth fr-om supcroatural 
causes. 

If here in the province of geologj^ Goethe shows' himself as a 
most decided sdherAt to a monistic theory of development, we 
find hhn much more so in the province bioloj|y. For the 
knowledge of the living substance, tUs ^'pedotts, glorious 
thing was truly his peculiar pet-study. Here, especially in 
Momology, his ** Doctrine of Fonns," m has oast glances into 
the inner origin and birth of organic forms, glances deep and 
dedr such as were possible only to a genius who was simutta* 
neonsly thinker and artii;t, naturali t and f^Uosopto. 

^WhatluodofOod 
the viiiver«B twirl round ^ 

inwardly, to chwldi nature in litMsijir, tn r 

live* gnd woriu and exfru in Him Dover mlssee His power nor HU spUh J 
* Wbat amter gain Sa Uf« ««i Uwa adiWve than the rev^tloa bC Gcd- 
Votnre to him, the evolution of aUU from suhstoace nod the uihsuiatlatioa 
of spirit I 


Among the many interesting contributions Goethe hhW 
to nwrpholcigy, the most vamfrbte Jtnd.mto is 

** Metamorphosis of Plants," which appeared in 17^ fh 
mature product of his botanical studies, whi^ losm tbrongheait 
many years, and which most seriously engaged him during ^ 
travels in Italy, he deduces, as Is well known, the wbok andfow 
wealth of forma in the vegetable world from one single pfoto* 
plant, and makes all Its dinerent engans come into being 
manifold transformation and process of devdopment on the pjirt 
of one single fundamental organ, the loaf. With thb wWk 
occurred, in point of fact, the first attempt to refer 
multiplicity of individual vegetable forms to one common origifud 
type. 

** Alle Gcvtalten rind Ahnlich, doch kelne gloidwt d«raftd«rn( ‘ 

Und so dtfUlct das Chor auf tin gehrimes Gewts.* 

This ** secret law," this sacred riddle," is the comtnon 
descent of all plants from that protoplant, conjoined with tibw 
fact that the special differences are effected by the different 
circumstances and conditions of their existence. 

As in the ** Metamorphosis of Plants," so also in the **Meta- 
morphosU of Animals," Goethe seeks, likewise, after the oommon 
prototype out of which all the allied forms have been produced 
through diverging development. 

** AUe GlUder bilden steb aus oacb cw^en Oosetnn, 

Uod die sehentte Fcm bewuhxt Im C^heimen das UrUld. 

Abo bestimmt dU Geatult die Labetwiweise det TlitflrM, 

Und die WeUe xu leben. rie wirkt auf alle Gevtalteii 
Mlichtig surUck. So xeistl sich test die geordnete BUdung 
Welcbe xum Wechxel rich ncigt durch fiiiaxerlicb irirkende weven.*** 

Ah Is clearly seen in nttmeT^>us other passages of his morpho- 
logical studies on ** Formation and Transformation of Organic 
Natures," that ‘'primal form" or "tyj^" was the inward 
original community which lies at the basis of all organic forms 
and the original formation -tendency which is transmitted fey 
inheritance. On the other hand, the " unrestrainablc wogressive 
transformation which arises from the necessary conditions and 
relations of the external world," is nothing else than 
to outward conditions of existence. 'ITiis Tatter is the centrifugal 
formative-energy of "Metamorijhosis" ; the former, again, !$ 


the centripetal formative -energy of “ Specification." The dear 
knowledge of these two formative-energies, counteracting arid 
balancing each other, was so highly prizM by the poet that he 
enthusiastically extols It as the " highest thought to which croatirt 
nature soared,^' 

The province in animal morphology to which Goethe applied 
himself with peculiar predilection was comparative osteohM, 
the skeleton- theory of vertebrates. The reason for this U to 00 
found in the fact that nowhere perbzps to such a degree as toe 
does the operation of that highest nature-conception of manifold 
devriopment out of one single typical fundamental form meat ns 
with such all convincing force. Down to the present day, con- 
sequently, the comparative skeleton-doctrine has remainea 
spreial favourite of morphologists. While in this province Goethe 
demonstrated the unity of the vertebral formaUon in the dlff’eriAt 
divisions of vertebrates, and while in hU celebrated sknB-theto 
he farther showed that the skull was composed of a series m 
transformed vertebTie, he arrived in 1796 at the folt(nehl||g 
remarkable utterance j "So much then have we attained aa |5 
be able to nflseit without any misgiving that all the more perlMd 
organic natures— under which we imply fishes, ampnlbbus 
animals, birds and mAmtHah uM man ai tkdt att 

been formed after one original image, which iu its highly Mf- 
sbtent parts only deviates more or Ims here omd there, and yet 
daily by propagation transforms and perfects Itselfi" 

Some of our opponents have raised the objection that ffteseand 
similar passages of Goethe are no "scientific truths," but ou^ 
poetical or rhetorical fiourishes and Itiumes ; the: type he 
was only an "ideal pro-type," no real genealogUM ftwm. Jt 
appears to us that this objection betrays little imderetaiidto ^ 
the^grerttest German getiiu^ He who is acquainted with 
riu>Toaghly objective mode of thou|^, who appreciates his 0)^ 
roughlT living and reahstic view of nature, wilC eCAedm 
no doubt that under that "type " was intended peif iM 
deacenf of kindred organisina from a common gen«i}a^C«$ 

That rite great uoderetander of man did nm eudsidje 

* Afl fbrmx kjw ri riUr, y«t w am titwitly ihs soiM aS ifris 

So tht choru* poloti xo 0 xcOfec law. - ^ 

* 4 ^ owttibtfi work dumselvw up aomrd^ to svadM 

cm >11 fora. Thui fhesmSw 
itwlf whik yiridtAg 10 chaus« th * 
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jfifAtt ^ 4eVelo{n»cnt iMtries of the other rertebntfs is imliceted 
ttrjtft speoiel demea Ms coiDpariAati.of the Imxiutn skull with 
thkt of lower mammftls. He Mro expressly points out severe! 
plMe* la humn fhtxll «s renuUns or the iu>itnal skull ** which 
fbund tn stroufer proportions in yuch s low orgonif atioot but 
have not quite disappeared in man, in spite of his elevation.** 

Ho his does his celebrated discovery of Che ifitra-maxillary bone 
testify to the same oonvicCion. Man, like the other mammals, 
hari^ catting teeth must also, Goethe concluded, ^possess the intm- 
maaiSary bone which showed it^^elf in the other matnmals ; and 
in point of fact after the most careful anatomical investiffations 
he eetablished his point, although it had been disputed by the 
bkbest anatomicaf authorities. 

Highly remarkable, moreover, in this respect is tbe agreement 
Goethe expresses with the kindred view of Kant in hi* ^"Critique 
of the Faculty of ludgmcnt," a work the great main thoughts 
of whidi were entirely analogous with Mb own uork, action, and 
thought hitherto/' The great Ktinigsbctg philosopher had 
enunciated the descent of all organic beings from a common 
original mother (from man down to polyp) as a hypothesis 
Whieh ** atone eas in harmony with the principle of the 
M^eck&msmef Ma/ufv, unihout which n Sciwceof Nature vhis aJta* 
g^ker impasHhle'' This theory of def^cent, however, he had at the 
j^ame time called **a daring ^venture of reason/* In reference 
to this passage Goetlic remarks: ** Hod I first uccon^ciously 
and in obedience to inward Impulse restlessly pressed^forward in 
ihc direction of that Original Form, that Typ^ — ^ 
succeeded in building up a scheme confonnaMe with Nature; 
now at length could nothing hiUder me from M^ify maintaining 
the Adxienture of Reason^ as the >irc of Kdnigsberg calls it/’ 

Finally, nothing can mtrt-c strongly show the extreordinary 
interest with which Goethe followed this transformation -theory, 
down to (he end of bis life, than the well-known attention he 
gave to the dispute between Geoffiroy St. Hilaire and Cuvier. 
•'This event is for me of altogether incredible imiiortance,” 
exclaims ihe grey-headed old man of eighly«one years, w'ith 
youthful fire, **and I have a right to jubilate over the universal 
victory, at last witnessed, of a cause t0 which / have devoted my 
whale life, and which, too, is mine in a quite especial manner.” 
The vivid representations of this most ai^ificant dispute, com- 
pleted by Goethe in March, 1832, just a few days before his 
death, i tbe la&t literary legacy the greatest poet and thinker of 
ihe German nation has left behind him ; and to this J^eat mtel- i 
iectual contention also his last word applies, ** more fight.” | 

It U deeply to be regretted that the ** PhitosopM Zoolo- | 
g^ue,” by Lamarck, a work of the highest moment which 1 
appeared >n 1809, wag wholly unknown to Goethe. For just in | 
tne development tlieory of this work, which is quite dififerently j 
arranged and strictly systematically composed, be w'ould have 1 
Iwndmuch that was wanting to himself, much that would have j 
yielded him the most complete supplement for his own incom* | 
plete studies. In reference as uudt to tbe monistic and com- j 
plete alabotation of the development theory as to the many-sided I 
experimental establishment of d on fact, the great work of jean i 
iamaicck is much more importaut than the simUar> essays of all 
Ms e<^kntemporaries, more particularly of the like-named work of 
GeoftifOy St. Hilaire^ When one considers with what extraordinary 
Interest Goethe took up the latter work, it may be concluded 
that he would have given a much warmer reception still to the 
ekhdhoughted work of Lamarck. 

We caonot but regard it as a truly tragic fact, that the ** Philo- 
Jophie Zoolomqae” by j^marck, one^r Ihe greatest productions 
Of the great literary period in the beglniiiDg of our century, mot, 
from its Outset, with but extrem^y little attention, and in the 
epurie of a few years was utterly foigotton. Not /111 Darwin 
wy ye^ ^ter on breathed new life into the Tnu^ormation 
theewy thmin eataMislied, was thelnirled treasure again brought 
fnlo tjw light of day, and we cannot now bat deembe it as the 
imMcteit Mpreeentat^ of the theoiy of development prior to 
; tim rime of Darwiiu Nay, it semns to iu theneoceeary atonement 
Pt a historical jnjustiee, if again to day tu was done six- 
tean nnm ago in th*/^ General Morphbkgey ^), We Maoe tbe 
CWt rvenchman Iw side ^th grealer Brilon and the 
iMwit (^lenoan. Each of the tlwee ledddi#--^ 

e# etihaiiv bise M the tooine of , a oMarir peeseated 
a^lttd 1^ an MteUeetual giant df Oke^'kank^ Mgiai^ 
^dconce the the 


Darwin's, It will suffice to cite some of the weightiest fonda- 
mental conceptions whieh chatacterise bis theoij or nature, and 
indicate how far he was in advance of his Cime^ For many 
decades the great French biologist had occupied himsdf very 
seatchio^y snth systematic botany and soology. Testimony, tn 
this we have in hU two celebrated and much used special 
the " Flore ftancaise,", and the ** Histoire naturelle des anhnaux 
sans vertM^res/’ While be was engaged in substantially classifying 
and describing not merely the forirs already in existence, but also 
their extinct ancestors which be Incorporated into his system, 
there was disclosed to him the inner morphologic connection 
between the former and the latter, and from this disclosure he 
inferred their common descent. All animal and vmtable forms 
which we distinguish as species, possess, aeconUngly, but a 
relative temporary persistence, and the varieties are the be- 
ginnings of species. The form-group of tbe’species h, therefore, 
just as artificul a product of our analytic understanding as is the 
gmus, the order, the class, and every other category of the 
system. Tht change tu the conditions of life, on one hand, the 
employment or non-employment of the organs, on the c^her, 
exercise a constantly transforming influence on the organisms ; 
they effect by means of adaptation a •gradual transformation of 
forms, the fundamental lineaments of which are through in- 
h^tance transmitted from generation to generation. The 
w-Sole system of animals and plants is in reality, therefore, 
their genealogical tree, and portrinrs to us the relations of their 
blood-kindredsMp. The course of development of life on our 
globe was, accordingly, continuous and uninterrupted, just as 
a as the course of devefopment of the earth itself. 

While Lamarck thus clearly enunciates all tbe essential funda- 
mental conceptions of our current doctrine of filiation, and by 
tbe depth of hU morphological knowledge excites our admira- 
tion, the clear advanced outlooks he takes in his conceptions of 
physiology are no less surprising. While in his time the fallacy 
of a supernatural vital force was yet uni venal ly prevalent. 
Lamarck rejected that idea, and maintained that life was only a 
very complicated physical phenomenon. For all vital phenomena 
are based on mechanical processes which are themselves con- 
ditioned by the constitution of organic matter. The phenomena 
of soul-Ufe {Seelcniehens) are also, in this re^pcct, not different 
from other vital phenomena. For the ideas and aciiviiies of the 
understanding ore based on motional processes in the central 
nerve-syhtcm ; the w ill in truth is never free, and leason is only 
a higher degree of development and combination of the element^. 
In these and other propositions Lamarck raises himself far 
above the general theory of nature held by most of his contem- 
poraries, and sketches a programme of fiiturc biology which only 
m our days has come to be carried out. In view of the great 
clearness and consistency of his system it is only a matter of 
course that he should Assign to man bis natural place at the head 
of the vertebrates, and explain the causes of his transformation 
out 6f ape-like mammals. With equal acumen, however, he 
handles one of the darkest and most difficult questions of the 
whole theory of development, the question regarding the origin 
of the first living beings on our globe. For the answering of 
this question he a8^umes that the common earliest genealogical 
forms of all organii^ms were absolutely simple bein||s, and that 
they came into existence immediately out of inorganic matter in 
water by Sponlantout gmertUim^ through the combined effect of 
different physical carnet. Such simple^ orgoni^m*^, however, 
were at that time not yet at all d^overed ; not till half a 
century afterwards were they actually come upon in the 
Monem. ^ 

Lamarck reached the great age of eighty-five years ; conse- 
quently he lived two years longer than Goethe, and twelve yeai^ 
longer than Darwin, But while the two Utter enjoyed the 
happiness of beboldii^ the long beaatifiil eveniiq; of dieir life 
glorified by a sun-like splendour of success and worldly fame, 
poor Lamarek closed bus long and laborious life mhunderstood, 
solitary and needy. Ten years before his death he suffered the 
mitfortune of Minduess and could only from memory dictate tbe 
last part of Ms great natural Malory or invertebrate animab to 
Mi. two daughters who tenderly nursed him, and whom he left 
behind him without atqr means of support. Let us hope that the 
bitterness ol Me hard late was qualified by the oonscionsness of 
his havihg east the do^U gUnecs into the mysteries of creedve 
naMtei ^ ddd fb* cmr Mtellectiial eye of the blind piophet 
ofite desOded ^ hwrd gsrland wMdh thatdcful.posterity wohld 

defiect In Lamarck's work uhstlie 
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imllidtiicy of the stock of ohservatioiis end eiperimeatt he 
faroug^t fonntrd in proof of his iBMwhlDg principles. Tor 
thdr^ ns nowt the ^cat majority of nattirauts want| above 
eventbing, to have pal pid>lewts in the liand« Then as now 
we find the par&cU>xM»iiplieiM>menoD, that the mat majority of 
people aeee^ without any tnia^if^ and tmm^de under foot the 
most absora hypotbe^eB and doemaa, while on the other band 
they enooontcr weli-fonnded sc&ntific theories with the more 
suspicion and ^epposition the xnoTe they approach the truth. 
Among the ezpenmental proofs of theories, moreover, to most 
people thoae are not the most welcome which are furnished by 
a continuous series of phenomena and a whole large class of facts. 
What they most desire is the particular observation, the single 
experimeat. A large part of Darwin’s immense success is due 
to the fact that he brought into the field to a truly overwhelmit^ 
amosmt exactly such particular pertinent observations and ex- 
periments, Poor l^amarck on the oontimry, trusting to the logical 
conclusion-drawing faculty of naturalists, for the most part 
neglected the business of palpable particulars, 

comparison of these three great natural philosophers in 
whom the foundation-laying development theory of our current 
natural scteuce was most i)owerfaUy and comprehensively 
revealed is of high interest, for all three are very different 
among ihemselvm both in respect of their general genius and 
the fortunes of their life outwardly and inwardly, as also, very 
especially, in respect of their courses of study and the ways by 
wlridi they pursued their high aims. X^amarck starts from the 
most careful special studtes of individual animal and vegetable 
forms, and by his many years’ systematic examination and com- 
parison of them is brought to the conviction that all living and 
fossil species have developed tbeim- elves out of a few simple 
common geneological forms. Goethe arrives at the same con- 
clusion on the ground of his general studies in comparative 
morphology, directed by the conviction that the unity of the 
common type or the hereditary protoform can be traced out, 
everywhere in all the different organic forms, ho^vever manifoldly 
they may be transformed in individuals through adaptation to 
outward circumstancefl. Darwin, finally, first answers to his own 
satisfaction the question by what causes the new culture-forms of 
animals and plants rtmred by men come into being, and then 
demonstrates that the struggle for existence is the same cauKe 
which in like maimer by the inter-action of adaptation and 
inheritance constantly produces new organic species in the free 
state of nature. 

In these wholly different ways and by application of wholly 
different methods of investigation, all these three naturalists 
arrive ultimately at the ^ame conclusion — to the acceptance, 
namely, of a monistic and continuous development of the whole 
of organic nature, through the operation alone of natural causes, 
to the exclusion of all bupematural creative miracle!^. All three, 
however, being at the same time deep-thinking philosophers and 
keeping constantly in their eye the unity of the whole world of 
phenomena, their idea of development expands to a grand 
pantheistic conception of the world, to that doctrine of oi eness 
which forms the easence of our current monistic theory of 
nature. 

The immeasurable effect which the decided triumph of this 
monistic view of nature already in this day exercises on all pro- 
vinces of hotnan knowledge, an effect increa-^ing in geome- 
trical progression from year to year, opens to us the happiest 
prm-pect regarding the further inteliectnal and moral develop- 
ment of mankind, I repeat here my finn personal conviction 
that iu future this progress of scientific knowlodge will be 
esteemed the greatest turuing- point in the inteUectualhistory of 
man. 

We would in a quite especial manner emphasise this reconciling 
and compensating influence of our genetic theory Of nature, all 
the more that our opponents ere constantly endeavourmc to 
obtrude disruptive and decomposing tendencies on it. These 
destcuctive tendencies are said to be directed not merely against 
spimioe, but against religion axul so against the most important 
foondations, in general, of our civtDscd life. Such s^evous 
charger, so far as they really rest on conviction and not merely on 
spphutit fafiades, can be explained only ,by the fact of a mls- 
chkvoua mimnderstandkg of what forme the genuine kernel of 
true rdigton; This kernd does not consist in the special form of 
one^a oorfoston of faith, but rather in the erUical conriction of 
an ttuknowMei oommon, ultimate grouad of dl thh^ and in 
practical ethics springing f«m the purified tikeoty 

of nature. 


In this confession, that with the pratent ofganhwtUm of oar 
brain the hut ultimate ground of aU phenomena Is imkuowab^ ' 

This ihith ^in however, ol oourso,' asxumX end^ady 

dififerent forms of confession according to the endlessly 
degrees of the knowledge of nature. The further advances we 
make in the latter— the more we aponuu^h that unattainable 
ultimate ground— the purer will be our idea of God. 

The purified knowMge of the world in the present day knowa 
that natural revelation alone which in the brok of nature Ucm 
open to every one and which every anprejndlced man with sobnid 
senses and sound reason can learn out of k. From this is derived 
that purest monii^tic form of faith which attains its cHntax in rile 
coDviction of the DMrVy &/ GoA and Nature and which has Ipag 
ago found its most compwte expression in the conteslons of our 
greatest poets and thinkers, Goethe arid Lessing at their head. 
That Charles Darwin, too, was penetrated by this religion of 
nature, and did not acknowledge a particular cburch-confearion 
is patent to every man who knows hJS works. . . . 

Only in law-regulated society can man acquire tfie true aod 
fall culture of the higher human life. That, however, is otdy 
possible when the natural instinct of self-prerervation, Fgoism, 

1^ restricted and corrected by consideration for Society, by 
Aluuism. The higher man robes himself rm the ladder 
culture, the greater are the sacrifices which he must make to 
society, for the interests of the latter shape themselves evermore' 
to the advantage of the individual at the same time ; just a>, 
reversely, the regulated community thrives the better the nMyre 
the wants of its members are satbfied. It is therefore quite a 
simple necessity which elevates a sound e<qu{iit>rmm between 
Egoism and Altruism into the first requirement of natural 
ethics. 

The greatest enemies of mankind have ever been, down to 
the present day, ignorance and superstition ; their greatest bene- 
factors, on the other band, the lofty Intellectual heroes who with 
the sword of their free spirit have valiantly comended with 
those enemies. Among these venerable intellectual warriors 
stand at the head, Darwin, Goethe, and I^amorck, in a Ube with 
Newton, Keppkr, and Copernicus, Th»e great thiokers of 
nature by devoting their rich inteileotaal in the teeth of aU 
opposition, to the discovery of the most sublime natural truths, 
have become tme saviours of needy mankind, and possess a fiir 
higher degree of Chrit^tian love than the Scribes and Pharkees 
who are always bearing this phrose in their mouth and the 
optioaiie in their heart. 

How little, on the other band, hhnd belief in miracles and 
the domination of orthodoxy is in a position to manifcM trite 
philanthropy is ^ufliciently testified not only l^y the whole history 
of the middle ages but ai<o by the intoleracit and fouatk 
procedure of ihe militant church in our days. Or must we 
not look with deep shame on those orthodox Cbihtians who, fn 
our day, again express their. Christian love by the persecution Of 
those of other faith and by tdind hatred of race ? And hete in 
Eisenach, the sacred place where <>Martin Luther dellveted tts 
from the gloomy l»an of adherence to the letter, did not a troop 
of so-called Lutherans venture some years ago to try anew 
bend science under that yoke ? 

Again.st this presumptlan on the part of a tyrannical and 
selfiidi priesthood it will to-day be permitted ua to protest on the 
same spot where 360 years ago the great Kefonoer of the ohvrbb 
kindled the light of free inquiry. As true we shW 

rise up against every attem^ to force independent reason agabl 
under the yoke of superstition, no matter whether the aftiSa]k 
be made by a church »ct or a pathologic spiritiBni. 

Happily we are entitled to regard these medhrval retapm as 
but transitory abenations which will have no abiding effwt 
The immeasurable practical importance of the natural scieM«« 
for our modem culture-life is now so generally fceogmsed diat 
no section of it can any longer dispense with it. No power in 
the world is able tgain to roll backwards the kninetiac prpgrm 
to which we owe our railways and steamers, telegn^^ and 
photography, and the thousand indispensable dbeuverim df 
physics and chemistry. 

Just as Utde, too, will any power iu the werid meeed Jw 
destroying the rlieoretic achie*v«m«iils yrkkk are luscMmii^- 
bound vf with thofe practical suoceims of modwsti 
Among those theories we must assiM llm first place to theieu^ 
lopment doctrine of I.aiD«rek, Goethe, and DamrltL % iC : 
alone are we authorised firmW to estmbllsti lilit ocmkprdbldW 
cnoftw pf PUT ikepry pf Natme is wbMi ewfy pbtrikfMdM ' 



AUfiaius A» hat eflUiu of oq« and the futme all>eompreHentiiv< law 
of uttwre. The ipeat law of the c«m«er<ratioa of force thereby 
hmver^ application, erabracinig abo those biological 
which hith^o appeared cla^ to it. 

in ixos of tlie flurpTwlRg velocity with which in theite laet 
years the developnaeot theory has paved an entrance into the most 
dieehie departments of inquiry we may here express the hope 
tl»t its Itigh pedagogic value also will even more reoogntsM, 
and that It will quite perfect die education of the coming gene* 
rations/ When hve years ag-»» at the fiftieth Meeting of ^atu^isti 
in Mvnioh, 1 laid stress on the high aignificafiee of the develop- 
ment theory in relation to education, my remarks were so misunder- 
stood that a few words of caplAuation may here he allowed me. 

It standn to reason that with these words 1 could not mean to 
claim that Darwinism should be taught in elementary Bch>>ols. 
I'Kat is simply im^iOHslbie. For ju-^t like the high^ mathe- 
matics and physicH, orthehistory of philosophy, Darwin Um dernands 
a mass of previous knowledge which can be acquired only in the 
higher stages of learaing. Assuredly, however, wemay demand that 
alf subjects of education be treated according to the mrfM, 
and that the fundamental idea of the development-theory, the 
of Phtmymena^ find everywhere its acknowledgment. 
We are firmly persu.ided that by this means, thinking and judging 
coftformably with nature will be promoted in far greater mcasiure 
tluin bv any other method. 

At me same time through this extended application of the de- 
velopment-doctrine, one of the greatest eviU of our day in the 
culture of youth will be retnovctl— -the cramming of the memory, 
we mean, with dead lumber, which junothers tlicbcst power* and 
fU'eVents both soul and body from coming to a normal develop- 
ment, This excessive cramming is based on the old fundamental 
ineradicable error that the quantitj^ of factual kncnoUd&t is the 
belt measure of culture, while, in tru th, culture depena^t on the 
quality of causative science. We would therefore deem it espe- 
cially useful that the selection of the material of instruotton be 
much more carefully made, and that in making the selection, 
those departments which cram the memory with inaaaes of dead 
facts do not receive the preference, but those which cuhivate the 
judgment through the living stream of the development idea. 
Ijet our worried school youth only learn half as much, but let 
them understand this half more thorouglily, and the next genera- 
tion will in soul and body be doubly as sound as the present. 

In the most gladdening manner these requirements ore being 
met by the reformn which arc siroultaneoasly in process of 
accomplishment in the most diverse provinces or science. Every- 
Wh^ Is stirring and moving fresh young life, stimulated by the 
idcA of natural develt^ment — In the Comparative Study of 
and ^io the History of Culture, as also in Psychology 
andlPhuoaophy ; in Ethnography and Anthropolo^ no less than 
in botany and zoology. Everywhere the most joyfm blossoms are 
bursting forth from the most varied branches of science, and its 
frtdIS tm concurrently testify that they all spring from one single 
tree of knowledge and draw their nourishment from one single 
rooL Thanks and honour, however, to the great masters wiio 
by ^{r genetic and monistic theory of natnre have led va to^this 
clear he^ht of knowledge from which with Goethe we may say: 

Pmtt schOne Bteiiir voo Maaht und Sebrsnkaa, von Winkikr 
Und Geavts, you Freibeik und Ums, voa li(rw«glioh«r Ordmmg 

B utid vrfrmw dicH hoeh ; di< h^Hg* Mum 

luu^nuch iiui dir, mit unf tarn gwuige b«t«hvciid. 
helMra erringt dw slttHche Imker, 

^ thStigt Mann, der dkhtenda KUwaler ; dcr HtfnpW, 
jdiwt «» «u aefiRaat aurdw^ ihn «eb dar Kfww. 
ilch hdchw^ GcschOprdw Katur, dw mhfcst dkdi flhig, 
if*" een hackswa Maakvn, m d«D idc whaffiend deh aufrdmng 
Ma^s^nkan. H&er sudw tnin ttiaued wemis die Blieke 

om AsmoivoM/cdi column 

Tta BtKAftir Stab 76 OyKiucRt.r^Thl« star has melved 
et*» more than a 6 dr share of aMent^ at the hamift botit of 
absQVWdcs and ooaapttters, there tmtmia t^wUhd^lng 

L idbaer ndthi and limk. ef wHl and hw, ^fraadeia and nraa- 

iww*0r''ertiWie’auwefnaaS|'af eaeswoea Mild dafaslj 'lAsa twsaidy • 


large outstanding differences between observation and caloulainmp 
As regards the orbit a very complete discussion of all the reliable 
measures to 1S6S, was made by Dr. ScUur of Strasburg, while 
with eight years later measures, the elemeuts were ngorowUy 
investigated by M. Tissetand in a memoir published by the 
Academy of Sciences of Toulouse. If Dr. Doberok in the 
I cemrse of hU skilful and elaborate researches on the motion of 
the binaries ha* given attention to this star, his results have 
I escaped our notice, but we subjoin the orbits deduced by Dr. 
Schur and M. TUserand 


Periastron passage 

Node 

Node to periaslron 

Inclination 

Excentricity 

Semi-axis major ... 
Period of revolution 


SCKUR. 
IS0879I 
125* 22' 

issl 44 ' 

57 S6 
0*49*49 
4 *704 
94*370 years 


TlMCtiA.MO. 
1809 '664 
127* 22' 
149" 44' 
60“ o' 
0-47*87 

4''-770 
94*929 years. 


In 1879 the star was raeosurM by Prof. Asaph Hall on five 
nights with the 26-incb refractor at Washington, generally under 
a magnifying power of 600 ; hix epoch is— 

1879*588 ... Position, 71” *32 ... Distance, 3'^ *930 

Comparing w*ith Sdiur^a elements we find — 

if P (r — + 5*'6 i dTD a -H o"*7a6 

While the errors of Tisserand’s orbit are— 


(f p = + 3® *01 


D + o"'497 




The question naturally arises, how is it that after the most 
careful and comjdete determination of the orbit, it happens that 
in .so short a time after the date of the latest measure* employed 
in the calcnlations, the star appears to A?//, so to say, from its 
predicted course. 

There have been suspicions from time to time that perturba- 
tion is indicated by the apparently anomalous differences between 
observation and computation. Madler, discussing the elements 
of the orbit in 1842, when truly he had but a very limited and 
comparatively imperfect series of measttres at his command to 
what we can now ntilise, went so far as to doubt the efficiency 
of the theoiy of gravitation to explain the motion of the compo- 
nents of this double star, or at least he considered the question 
reduced to one of two alternatives, which he thus presents : — 

(i) ** The motton in this binary system does not follow the 
Newtonian law." 

Or (2) ^*The middle point of the images which the stars 
form to us is not the oentm of gravity of the masses. 

And he recommended the star to close acrtUiBy wiUi the most 
powerful instruments, with the view to ascertain whether ti^ere 
were any visible disturbing body. 

The existence of a thim star was suggested by Jacob, to ex- 
plain similar anomalies which he believed to have indicated 
by the measures, but Mr. Burnham, in 1878, examined 70 
Ophinchi with the i8|-inch Alvan Clarke refractor at Chicago 
with only negative evidence i ** Both stars were perfectly round, 
with the hl^eat powers on 3iia occasion, . . . and no trace 
of any thiid star near*** Such had also been his previous 
experience. 

it thus becomes all the the more desirable to ascertain how far 
the suspected deviations from unperturbed motion may exist in 
the obMtfvatiooB themselves, and more attention might perhaps 
be given with adventsM to the invegtimukm of personal eqnatl^ 
between the various observers, the elimination of the effect of 
obliquity of direi^on of the components, or other cause which 
could p^bty affect the compe^n of the se|Mirate results. The 
evidence that sndi Inffnenees exist is pretty evident in the case of 
this partlcuhfr Star. For ihstianoe if we compare the above orbits 
with an epoch* only one year Ister than that of FroC HaU, vlz,^ 
JedrxejewWs for 1880*656^ K^ving the position 6a* *8e, distance 
2^*75, we get the foUowmg; (uffkrenQies between calculation and 
observadan : — 

InSthor'sm^Wt^., ... + ... rfD«+o^'*72 

la TissemdVnihk ... 4Ea+ 

ExfaihMng im IheMaee 0^ eourse of e year which 

cannot be athlfbiffed to emms of Bteracnta depending 

Upon a loTf contoe of uAeaemm 
Another einnaide^ ocw m e c ted with yt* Ophiechi, which is 
attended With iom diffiett^ exphmation, may be mentionled 
here. Prof. hi addl^ to measuring the principal com- 
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panlott ia 1878^ iiIbo mensured two soudl oe^bouring ttars 
which he estimam of ** ebo^t the 13th mag.” with these mnilts — 

(a) 1878*842 ... Po^tum 49*59 ... DisUxtce 87^209 
( 4 ) 1878*842 ... I 97 ' 8 S ••• » 71 *384 

SecChi, in ddP Ouirvatorio dd CoUcgio Romano^ 

1859, |>. 1 iQf ptib}ij»hes measnrei of “ 70 / Ofiuco preso colk 
pih victna,” thus ^ 

1856*627 ... ats*oS ... 87*574 (4) ... iim. 

1856*627 ... 67*2 (4) ... I2in. 

The proper motion of 70 Ophiuchi by comparison of Bradley 
with the Greenwich catalogue of 1872, appears to be +o"*20i4 
in right ascension, and - i^'* 1170 in declinafion, and transferring 
with the aid of these values Hall's angles and distances to 
Secchi’s epoch, we find : — 

{a) ... 1856*627 ... 19o‘'*63 ... 94-38 

W ... 1856*627 ... 65*89 ... 77-65 

It can hardly be doubted that Secchi’s stars are identical with 
Hall's, but the difiercDoe in both postilion and di. stance of the 

star {a) seems to merit further examination ; if there be i)o 

error in Secchi's measures proper motion of the thirteenth 
magnitude, as Hall estimated it, is ]^robable. 

.Smyth refers somewhat vaguely to two small companions of 
70 Ophiuchi ; at his first date the Washington measures carried 
back as above would give : — 

{a) ... 183076 ... 87*9 ... 76^ 

{h) ... 1830*76 . . 185*7 ... 122*3 

The Great Comet of 1874. — Mr. T, W. Backhouse write> 
from Sunderland, pointing out that the tail of this comet attained 
a much greater length than was ashigned in this column, p. 483. 
The length there mentioned 23®, was that given by obhcrvarion 
in the suburbs of London on July 13, when the head of the 
comet was about to descend below the horiaon. On the same 
evening Mr. Backhouse found the tail 26* long, and 35® on the 
14th, and he refers to greater lengths sub'^edtientlv noted. These, 
however, refer to dates when the head wn.s no longer visible in 
these latitudes, Prof. Julius Schmidt gave the following cstiiua- 


tions made at Athens : — 




July 16 ... 47’2 1 July i8 . 


1 July 21 . 

.. 65-8 

17 S4'o 1 20 

- 63-3 1 

; 22 . 

.. 64-6 


These, with other observations, will be found in his descrip- 
tion of the appearance of the comet, in No. 2067 of the Astro- 
nomiseke NachrUhttn, 


BIOLOGICAL NOTES 

Colossal Cuttle-fish.— Mr. T, W. Kirk adds to our 
rapidly-increaang knowledge of large cuttle fish in an important 
Mper lately published {Trans, New Zealand Institat. voJ. xiv). 
One species referred by him to Siee tstrup’s genas Architeuthis, 
and called A, vs^riili, was found stranded at Island Bay, Cook's 
Strait, New Zealand, in June, 1880 When first found on the 
beach, it was not quite dead ; the longer arms measured twenty- 
five feet ; the blades had a row of fifteen suckers along each (>idc 
and a middle row of nineteen. The smaller arms were about 
eleven feet nine inches, with a width of seven and a half inches. 
They were furni.shed with suckers and fleshy tubercles, but these 
shorter arms were of unequal length. The fle^ membrane 
connecting these was about eleven inches deep. Tne head was 
four feet three inches in circumference, the eyes five inches by 
f >ur ; the iiody was seven feet six inches in length, and nine 
feet two inches in its greatest circumference. While this large 
cuttle diffta-s in some respects from the tyi)c of Steenstru{?5 
genus, Mr, Kirk prefers to wait for fresh materiil ere creating a 
new genos. Another large cuttle is referred to a new geniti, 
Steenstmpia, but its long pair of arms had been torn off at a 
length of six feet two inches, when it liras found in Cook’s 
Straits ; its body was long {nine feet two inches), almost cylin- 
drical, but very slightly swollen in the middle, head long (one 
foot eleven inches), narrow sides, nearly ; traight, eyes iai^, 
and with lids, sessile arms, all same length and size (four reet 
ihree inched), suckers, thirty-six on each arm, in two equal mws, 
each with a bony nng armed witli from forty to aix^ sha^ in- 
curved teeth. The nn was rhomboidal, posterior lateral, TN 


internal shell was six feet three inehes long. The new species 
called S, tiothii, 

JAPANXSB Cotton.— The Japanese Government have Umly 
presented to the National Museum of the United States An 
inleresUng collection of ^tton grown in tspaa, aecompanytiig 
the donation with notes on the specimens, from which we extract 
the following ; — Cotton is produced along the eoasts of iht db» 
tricls Kinaj, Kanto, Chhigoku, and Kiushiu, where the soit 4 
sandy and the idimare warm. In some of the north-eattem 
parts, where there are early fronts, the attempt to cultivate 
cotton is rarely made. It is uncertain when the colUvatidn id 
cotton in the Japanese empire first commenced, but it would 
appear that the method of culture adopted in the western 
provinces came from Kinai, though the seeds grown in the 
eastern provhicej came from Mikawo. In the province of 
the crop is the largest, indeed is not surpassed by that of all the 
other provinces, but the cost of cultivation is high. The staple, 
moreover, is rather fhort and hard, so as not to be suitable for 
very fine yarn.s. In recent years, bo^Aeve^, cotton yams are 
imported on a Urge scale, and fine yams are easily procured ; so 
the home- produced cotton is profitable in proportion to its yield. 
This will account for the fact that the cultivation of the long 
and soft .staple is quickly passing away, and that it is becoming 
the almost univer*)^ custom to grow only that seed wluch will 
produce a maximum yield. While cotton pUnts have different 
names ia the different provinces, it is lielievcd that there are but 
three sorts — the Kudo, which prjducesa long, soft, and strong 
staple of glossy appeirnnce, from half to two-thirds of an inch 
in length, the Kinai, wuh a hard and short staple, from a 
quarter to half an inch in length, and rather destitute of gl^ssi- 
ne>s, and the Ainoko, which is a hybrid between the two former. 
The cnltivation of the cotton-plant in Japan i< not uniform, 
varying immensely according to not only the cUmatesi and soil^-, 
but also according to the customs of each district, but it is to be 
expected that with the a ivance of time the mode of culture may 
l>ecome more uniform, and that excellence in quality may eveit 
take the place of a maximum in quantity. 

American Woodcock carrying its You hc.-t- W hilst it is 
still somewhat uncertain whether the woodcock rmH 

ada^ Linn. ) of Europe carries its young in its cUw*s or between 
it« legs, we believe this habit has, though refirred to by 
Audubon, not been recently observed in the American wood- 
cock {Phitohelia minor). It is, therefore, interesting to note the 
following observatious of Mr. F, L. Harvey, of Arkansas. In 
April last (1882) a woodcock was flushed from a clump of 
p^simmion trees on the border of a slosh. Knowing the bifd*s 
habit of rising above a clump of bushes and then suddenly 
droppit^ behind it out of range, Mr, Harvey fired as soon os it 
rose. When the smoke cleared away the bhrd was seen firing 
w ith a laboured flight, and concluding it was wounded iu fali 
was expected, but instead It turned and came nearer. It 
seen to be holding something between its feet, which on closer 
observation proved to be a young chicken recently hatrised, 
which was located between the mother's legs, and supported by 
her feet placed on its sides. So slow was the flight that by a 
brisk trot the observer was able to gain on the bird, which he 
tried to tire oUt so as to compel it to drop its burden, but in this 
he was not successful. It would ap^ar that this bird and 
Wilson’s snipe often remain in Arkansas to breed 
Naturalist^ September). 

Blind Subterranean Crustacea in New SSeAlaNO.— 
The existence of blind Kdriophthalmatoos Crustacea in wel^ 
and subterranean cave rivers in Europe has been long known, 
and now Mr. C. Chilton describes some quite new £orto$ lound 
in New Zealand ( Trans, New Zealand Institute, vol Xiv.). They 
were obtained from a well at Eyretotn, about si* mlks from 
KoUpoi, North Canterbury ; the wcU had been extdirated about 
seventeen years previously, was not more than twettty'-frve feet 
deep, and was fitted with a common cuctiou-pathp 
medmm of which these new forms were obtained* ’These 
proved to be three tpeejes of Am|fliipoda rnujl one of liOif^oda. 
in none were there to be found in either the Uyifi|r or reeoiKt 
mens the least trace of eyes. The Isopod is rflerred tO a new 
enu£ Cniregens, and is most remarkable from the 
as only six pairs of appendages to the seven thonurih aements# 
whilst the normal number should bO seven. In 
the young have at first only six pain of ltgs» tim 
segment being but slightly devdWpiMl and 
dtges MiiWef, “ Facts and AfgumenW 
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liMMlil %t fiflrt it oiii^t «ppter that the new fem was hfnt an 
Un^atnrt atate. Mr^ ChtHoni bowevee, atatet that he im 
fxaijpined altogether twenty Uve specimens, ncs%e of which 
leew^ otherwise to have anyUUng immature about them, and 
the^ were c^^ined at various times from January to October, 
xSil, he a^mdd, therefore, refer the abNcnce of the seventh pair 
ef apfiendait^ to an arrest of development. In eome respite 
the new genos reaembles Pa^nthum of ^nence Bate. The new 
tpeeiea U called The Ampnipodii fonnd with this 

hoped are Cra/i&H^x cemtaciutt sp* nov. , Calf^pe subiiTranect^ 
ftp. aov.; and Gammarm p'o^ilis^ sp. nov., all without eyes. The 
new species are all figured, and at great length described. 


GEOGRAPHICAL NOTES 

Mr. Stanley has returned to Europe, after an absence of 
between three and four yearp, during moitt of which time he has 
been on the Lower Congo. From the MaTion which te e ta* 
blished at Vivi, below the YelUIa Falls, his object was to make a 
road past the long line of cataracts, about 150 miles, to Stanley 
Fool. Much of the road has, we understand, been constructed, 
and five stations have been cstablislicd, Mr. Stanley himself 
has been 300 miles into the interior, with what results to science 
remains to be seen. Meantime the hrencli arc diligently ex> 
ploring the region lying between the J.ower Congo and the 
Ogovc, and have already done much to clear up its hydto- 
giapby. 

^ Haron NordknskjSld has under comidcration an expedi- 
tion to the Arctic next summer, and is engaged, in company 
with Mr William Schdnlanck, of Berlin, a genilemen much 
interested in geographical discovery, w ho is at present visiting 
Stockholm,, as to the detailed arrangements of the same. 

The Swedkh Geological Expedition returned from Spitz- 
bergen to Tromab in the yacht on (he i6ih inst. It was 

found irajKtasible to land at Beeren Island, as intended, owing 
to tremendous ^eas. 

Wk regret to hear of the death of Mr. Krarup Smith, who 
has, since 1867, been Inspector of the Northern Districts in 
Danish Greenland. During the pwst winter he suffered fn-m 
constant sleeplcssneaa, and be expired aomewhat suddenly on 
May 28, aged forty -nine. Every traveller who bAs passed any 
time at Godhavn during the last fifteen years hrw spoken of the 
kindness and attention of Mr. Smith and liis wife, He ren- 
dered important services to various Arctic expeditions, and freely 
placed his house and resources at the disposal of scientific 
workers — Nares, Markham, Hayes, Pavy, Whymper, Nor- 
denskjbld, Steenstrup, and many others of various nationalities 
have experienced their hospitality or recti ved their as^i^tance. 
Although Inspector Smith w'as not of a robust constitution, he 
travtlM extensively by lx at and sledge in summer and winter 
throughout the Inspectorate, wdiich exteniU over more than five 
det:ree« of latitude, and took much interest in the welfare of the 
natives, who sustain a real Ions by his lamented death. 

The range of the changes of level in the rivers of Russia in 
Europe has become, since 1876, the subject of accurate measure- 
mctttft, and M* Tillo has just pttblbhe<l in the Ruissian Nautical 
Review {M&rskc)* Sbornik) an interesting paper on this subject, 
being the result of meastiretnenU made at eighty different places. 
The highest range U reached by the Oka at Kaluga, the dUfereuCe 
between the highest and lowest levels being as much as 45 feet ; 
the average range for ihf same river from its source to its mouth 
' being 32'3 feet ; the average for the Volga from its source to its 
mouth is 3j*fi feet, 30'! feet for the Kama, 25*3 for the Dana, 
and 23 ’I tor the DoiL For Ml other rivers the range is less than 
20 feet. Of course this ranj^ dtminUhes very much towards the 
mouth of each river ; but still it reaches 12 net for the Volga at 
Astrakhan, and 9 f<«t for the Dona at Riga. Ihe highest range 
observed in the lakes of Northern Russia was only a’t feet, A 
• prepared by M, Tillo show* the distribution of hydro* 
metrical stations on Russ-ian , rivets^ their numbers having been 
Inmimed b iS3o to 341 stations. 

Wt wgret to letm thoit the NiH^ne^ which was chartered by 
the .American Oovemment to take mppHes to the OrCely Scien* 
tUlc ExOeditlont hi Lady Franklin ^y, in Sf* has returned 
ho tb johaV, NOwfoohdlmnd, and wports Jmlng unAble to get 
; thRB TOWo^ to an impenetrable' barrier of 

ice, 91^, FVomfibe 

haye bein taken theac tV bMleve* no 


danger of the U.S. Polar observiiw party being In straits for 
want of food. The foot of the M/Awwr being unable to get 
north, combined with the news of the early nnprisomnent of 
Lieut Ho^ard*s expedition on the coast of Novaya Zemlya, 
seems to indicate an exceptionally early and severe Arctic 
winter. 

Ik the last number (fasc. 3 tome 7) of the Bulldin of the 
Antwerp Geographical Society will be found an interesting dis- 
cussion on the snoject of geographical orthography, and the pre- 
paration of maps generMly. The president took objection to 
the distinction made by the Commission to consider tne subject 
between scientific maps and maps for common ase. He recog- 
nised, he said, only one kind of maps, and that was good maps^ 
which indeed might be made to bring into prominence certain 
features for special purixises. All maps should be constructed 
on rigidly scientific principles, most of all those for common and 
school use. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

At King’s College, Ixmdon, Prof. W, Grylls Adams, K.R.S., 
will deliver a cour.<-c of lectures on Electricity during the ensuing 
session. A course of practical work in electrical testing and 
meamiretnent with especial reference to electrical engineering 
will also be carried on under hi‘4 direction in the Wheatstone 
Laboratory. The lectures will be given once a week on TTiure- 
day, at 2 p.m., and the laboratory wilt be open daily (Saturday 
excepted) from I to 4. 

At Owens College Prof. Arthur Schuster, apsistod by Mr. W. 
Haldane Gee, will give a theoretical and practical court^e on 
the modern applications of electricity one evening a week during 
next winter. Bcginnii g with the ordinary electrical measure- 
ments it is intended to include the usual UMs of terrestrial and 
submarine telegraphy, the construction of telephones, electro- 
dynamo machines, and all measurements c<?nnectcd with electric 
lighting. 

The Calendar of Yorkshire College for the ninth Session ha'( 
just been issued. In addition to the usual information, we note 
that Prof, Rucker, who has secured a new assistant- lectui'er in 
the person of Mr. C. Spurge, B.A.. of Cambridge, proposes 
some additional work in his Senior Matheujatical Class, and, 
what is of more importance, to add a Third Year Course in the 
department of Physics. The lectures and laboratories in th.* 
Chemical, Geological, and Biological departments, under Pro- 
fessors Thorpe, Green, and Miall respectively, ns well as the 
classes ^nerally, are to be continued as in lost session. In the 
Textile Industries Department Mr. Beaumont has added a third 
year’s course for such of his students as require it. In the Coal- 
Mining Department the recent alterations in the curriculum w 11 
come into full Qt^ration at the beginning of this next sessio' . 
The course is in future to occupy two years, and will include 
lectures by the Profes ors of Chemistry and Geology, as well as 
instruction In practical coal mining by Mr, A. t.uplon. A boon 
to science icaclurs has been granted in the ^-hape of Assiatevf 
Studentships, under which a teacher may work in the college 
laboratories on payment of cne- fourth of the fees, Govenimeiit 
paying the other tlnee-fourths. We may avid that the Yorkshire 
College has, at the present time, about 700/. a year to distril ute 
in scholarships. 

The Marquets of Ripon, Viceroy of Indio, In a letter ex- 
pitssing his warm approval of the decision of the Council of the 
Yorkshire College, Leeds, to raise a memorial to the first 
president^ the late Lord Cavendish, in the form of a Professor- 
ship of experimental physics, announcea bis intention of 
subscribing 500/. to the mnd, which now amounts to 3000/.' 

Feom the Calendar of Universite College, Nottingham, we 
see that the teachW staff U well filM up, near^ all branch e<t 
of a really libeml edkmaticm being represented. From the inte- 
resting statistics given, it Is evident that the institution is very 
largely taken advanta^ ol* The Calendar gives an account of 
the od^Q of the College. 

The Winter Session of i^Sa-Sj of the London School of 
Medicine for Women Hewrietta Streep Brunswick Smaare) 
will open Monday, <>mober a. Courses of lectures wul he 
given at the acbool on Anatomy, Chemistry, Physiolo^, Practice 
of MedSelne, and Prao^ of 8aivery. A course of Prskcticai 
Anatomy^ with dbmoaetra^ wUl also be held. X^ectnm on 
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CHnical Medicine and CliaitAl ^m;gei7 will be delivered et the 
Koyal Free HoRpital, where daily clinical infitrnctipn will be 
|rfven to the The namber of atudCnts admitted since 

^ foundation of the school in 1874 has been lOo. 


The new University at Lund was opened on the 26th inst.^ 
great preparations having been made for the ceremony^ The 
principal univertities of the continent were reprc'fcnted through 
okpiutatioas. 


SOCIETIES AND ACADEMIES 

Sydney 

Linnean Society of New South Wales, July 26. — The 
following papers were read : — lioianical notes in (Queensland, 
Part 3, by the Kev. J* E. Tenison- Woods, F G.S, Thi^- paper 
contained the results of the author’s observations on the Mulgrave 
River, with a list of the sj^ecies collected by him in that district, 
— On the forage plants indigenous to New South Wales, by Ur. 
W00II5, F, T..S. — Description of three new fishes of Queensland, 
by Cha!=. W. Dc Vis, B.A, The species described by Mr. Dc 
Vis are ; — i, Oii^o^-us Goliath^ taken in Mureton Bay, r of 
gigantic size, seven feet long, and two feet high. 2. Synaptura 
Mtzraiinsvi from Rockhampton ; and 3. E*ij>raulis Cafp^nfnr^, 
from the Norman River. — 4. Description of a species of Squill, 
LysiosqnU/a Mitrsii^ from Moreton Bay, by Chas, W. Dc Vis, 

B. A, Th)> Crustacean, which is found in Moreton Bay, differs 
material ly^ according to Mr. De Vis, from the two species of the 
same gerus recorded in Mr, Haswell's Catalogue, which belong 
to Mr. Mi rs’ second section of the genus, while the i3resent 
species a;{rees with his fir.'t section. — On Cyfntxa citrtnn Gray, 
from Rowley Shoals, North West Australia, by John Brazier. 

C. M.Z.S.-— On a variety of Ovulutn ilrprawm,^ from the Loyalty 
Islands, by Mr. R. C. Rossiter. — Notes on the nidificatioii <»f 
the spoon-bill, the heron, and the nighi-heron, by Mr. K. H, 
Bennett. 

Vienna 

Imperial Academy of Sciencee, July 15. — !.. I. FiUingcr 
in the chair. The following i>apeTs w-ere rejul F. Lorber, a 
oontriliUtinn t<» the determination of the constants of the polar 
planimeter. — Bh. Knf lJ, contributions to the theory of respiratory 
innervation (third communication). — H. SaUer, contributions to 
the history of development of the antheridium of liver-wort. — 
C. Huellner, on the influence of great amplitudes on the oscil- 
Utions of elastic bodies.— E. Lippmann and F. Flovsner, on 
Aiy lines, a homologous series of arotic bodies. — F. Heindochner. 
Contrilintious to the knowledge of the rivcr-fishcs of South 
America.- C. Klti, on the combinations of vanillin with pyro- 
galJol and phloroglucin, — L. v, Barth and I. Schreder, on the 
action of melting caustic potash on orcio and gallic acid. — 
Habcrmann and M. Hoenig, on the action of cupric hydroxide 
on some sugar species. — M. fToenig and F, Berger, on the action 
of chloroform on naphthalene in presence of aluminium chhiride. 
•— C. Nachbaur, examination of the embryos of ingerminatcd 
rye, especially on their contents of diaMase. — C, ZaUek, to the 
luK>wWge of beeti-wax. — S. Schubert, on diisobutybhydro- 
qninones and some of its derivatives. — F. Exner, on some ex- 
j eriments relating to the contact-theory. — L. Ilartingcr, on the 
occurrence of organic bases in the merchantable amyl akf*hol. — 
A. Waage, nn the action of ammonia on propionaldehyde.— J. 
Fmchling, on oxy butyric acid.— B. Brauner, on .some earth con- 
tained in cerite. 

Paris 

Academy of Sciences, September 18.— M. Blanchanl in the 
chair.— The following papers wore read ; — Note on the life and 
works of M. Ennle Plantamotir, by M. Faye.— On man^h-fev^ 
by M. d’Ahbadie. Immunity from such fevers in bad Ethio- 
pian regions is often secured by sulphur- fumigations on the 
naked lu Sidly the workmen in sulphur-mines, on low 

ground eufkr much less (rom intermittent fever than the rest of 
the p^tpulation. In Greece (M. Fouqurf has shown), a once 
flourishing town of 40,000 inhabitants, Zephyria, has been 
almost utterly depopulated" through marsh fever; and its de- 
cadence has correipoTided to a transferee of sulphur-mming 
opemtions to the east, &o that the sulphur^^manatione are pre- 
vented, by a mountain jnas$, (r<m reariiing the rite of the town ; 
(other rimilar facta are Geok^icol and historical ctm-r 

flidenitions on the great deserts of Amsa and Asia^ by M. de 
Tcbihatdteff (Abstract of a Briti^ Aasoeiarioo paper),— Bepa* 


ration of gallium (continued), by M* X^eooq de Boisbaudraiit^ 
Study on the r^ime of the vnaniime l^lre, by M. Brmouet de 
la Grye. Between Nantes and Samt Nasaiiv thert is deposUed 
annudly about 59&,ooo mibk metres of sand and u ud; Tht 
volume of the channels has diminished about 36,000 dubkmetreii 
annually, for sixty years. The outer bar of the river has rlsatk 
070m. since 1864, and will probably rise more, preseming a 
danger for large vessels coming to Saint^Nasaire. The author 
indicates means of bringing the river back to its former constita- 
tion, such a.s replanting, covering slopes with turf, and he 
ge.^ts a plan for carrying off quickly into the sea the 4O million 
cubic metres that have twen deposited during the last sixty years. 
— On the permutation of n objects and on their clossificationj by 
M. Bf)urgot. — Absorption by the epiitermis of aerial organt;, by 
M. Cornu. A substance emitted in the form of vapour may 
traverse the epidermis- (though very thick) of aerial ^rtH of a 
plant, and he absorbed wiinout previous dihSidution in water, 
(’1 he experimental case wns that of growing grat es exposed to the 
vapours of heavy oik from distillation of coal tar. The erow* 
reumatic viiT>K>anceK were concentrated, as judged by taste, in the 
I central part of the pulp and the bulb of the peduncle.)— Tlie 
squiirc'' of forces of induction, produced by ihc sun in planets, 
and due to the velocity of revolution of thei^e bodies, arc, all 
other things equal, in inverse ratio of the fcventh ix>wers of 
the distances from the star ; induction of coineU, bolides, and 
falling stars, by M. (^uct.— On a refractometer, for measuring 
the indices and the dispersitin of solid bodies, by M. Soret, 
He modifles Kohlrausch’s refractometer, which has the dis* 
advant.'ige of requiring monraihronmtic light, and so is unfit fq^ 
researches on dispe-^sion. A beUm of parallel solar rays falfc 
on a crystal immeised in a liquid more refringent, ami of knoven 
indices; after reflection it is received on the slit of a spectro- 
scope. With Bufticient angle of incidence, all tbe visible sjJCCtral 
rays arc totally reflected, and the spectrum is very brilliant. On 
gradually dim mishiui' the incidence, the different rays attain in 
succession their limiting angle, and reach the spectroscope with 
intensity considerably lessened ; thus a dark screen advancta 
towaixU the violet. The line of separation in the spectrum, 
together with the incidence, afford data for arriving at the index, 
— Influenc- of tempernture on the fipectra of metalloids, by M. 
Van Monckhoven. He proves experiroenlAlly that the So*c«Ued 
high tenqierattire spectra may be produced advitry low temjiera- 
tures, and tneev^Tsd . — On the action of practice of plates of 
zinc in boilers, and on a process for avoiding explosions, by M, 
Tr^ve. Ibe hydrogen liberated with galvanic action shoidd 
theoretically maintain the boiling (after having started it), and 
so prevent explosion as a result of super heating ; fi>r thU, however, 
the platen roust be carefully kept clean. Tbe amho. tliiuks it well 
to add the continuous injection of ^b( preferably carbonic acid), and 
so incessantly prevent the super-heating, which may be regarded 
as a siffp of the licmid,— On the winter of 1879-80, by M, 
Teissereno de Bort. The exceptional cold is attributed to a 
placrrocnt of the centre of high pressures of Madeira and tHe 
Azores, and to a (Perturbation in the barometric maximum of 
Siberia. — On the alteration of grape seeds by mildew, by M, 
PriUteux. 
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F^settrckis tftto the Pro^ttus wtd MoMons 
of Finids mih Theortfical Dednctions therefrom. By 
W. F. Stanley. (London: E. and F* N. Spon, 1882.) 

T he aim and general scope of this work is well 
described in its modest and explicit preface. It is 
essentially a tentative and qualitative treatise, the author 
expressing a wish in his preface that some highly educated 
mathematician who may care to follow him, will clothe 
with his skill the rude, but as he believes, natural under- 
lying forms he has brought in some cases to light. 
Modesty such as this, undoubtedly tends to disarm criti- 
cism, but after a careful perusal of the work^ we cannot 
help cherishing a sincere regret that the author does not 
himself happen to be the much desired mathematician. 
We feel certain that if this had been the case, many 
mistakes would have been avoided, much speculation 
curtailed, and the value of the work considerably enhanced. 
Thus while the author admits that “ the eighth chapter is 
very incomplete on certain points for want of sufficient 
research into the works of others and more experiment,” 
we find the work characterised throughout by a lack of 
the same knowledge of what is already known, or has 
been done by others. 

Too often also the deductions appear to have been 
preconceived, and the experiments from which they are 
supposed to follow are either too rough, or of too special | 
a nature^ 

As the author speaks disparagingly of bis own educa- 
tional acquirements, it would be unfair perhaps to criticise 
too harshly a literary style, which certainly detracts very 
much from the pleasure or comfort of studying his work. 
He might, however, have tried to be a little more clear, 
and somewhat less pedantic in the construction of his 
sentences. Almost every idea has to be disinterred from 
a heap of polysyllabic adjectives and adverbs, which most 
effectually obscure its meaning, while very often we meet 
with paragraphs of, at any rate at first sight, a most 
tneomprehensible character. Such as the following; — 
"Such equilibrium acts as a coiidefiscdion upon the 
stirfisce of a Kquid, thereby increasing the molecular 
surface density, or ** the area of efflux of the liquid will 
be the mean of the directive impulses of vertical and 
horiionti^ pressures,” Elsewhere he speaks of " a narrow 
vacuous plane ” and " motive quiescence.” 

On the other hand there is much that is novel and 
worth perusal in the book, mor^ especially in Chapters 
ly,* V,, VL| and VIL, and in Section HI* on waves. 

Otit very prominent fault which we notice all through 
the maskp is the almost entire absence of any dhtinction 
h^s^recti the physical properties of compressible and in* 
compmssible fluids* The words fluid and ff^id rm used 
qmte indifferently, and whatever pttoclples the- author 
dsAuoes Ibr water, are immediately and edthbut trial 
asev^ 40 bo true for air and gases, and tdee versd. 

t|se ^pe*>enments prWch are mostly <rf a very simple 
ifHl hot siifflcknfly. a«s- 
mMill. ; wq^hnents tm Vsofer alone h 

like mh i* the tote rerpteseiifarive 
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of the gaseous state, though in a work dealing with fluids 
generally, one might have expected to hear sometkif^M 
least of the properties of all the more easily procuraMe 
gases and liquids. 

The first three chapters deal with the theory of the 
constitution and motive properties of fluids, and are, as 
the author admits in his preface, ** speculative and even 
in parts hypothetical.” In opposition to Clerk Maxwell 
and others, be holds that " Fluids are composed of statit' 
atoms, infinitely tough and elastic, their fluidity depending 
on the presence of gases or liquid vapours held by attrac- 
tive forces upon the molecular surface and intruded inter- 
molecularly, the surrounding envelope of gas acting as h 
lubricant to the motions of the molecule composing the 
liquid proper.” 

This system of gtiseous atmospheres surrounding the 
molecules is supposed to extend to all matter, and ex- 
pansions by heat forces to vary as the powers of evapora- 
tion of the separate molecules. From this point of view 
the author attacks the theory which has been considered 
to satisfactorily explain the phenomena observed by Mr. 
Crookes in high vacua. He maintains that such pheno- 
mena are not due to the projection of the molecules of 
the residual gas, but to convection currents of gas formed 
of metallic matter composing the negative pole. He 
does not, however, attempt to give any adequate explana- 
tion of several of the accompanying appearances observed, 
such as molecular shadows, and phosphorescence, the 
circumstances attending which, so strongly favour the 
theory of the rectilinear propagation of the free molecules 
of residual gas, which depends, as Mr. Tolver Preston has 
lately suggested, on "the relative dimensions of the con- 
taining vessel to the mean path of the molecules,” and 
are so completely inexplicable by the physical properties 
of an)' ordinary convection current. 

In his preface, the author says be ventures to difler 
from the generally accepted theory of tensile surfaces 
for liquids, and prefers to consider them extensile. In 
Chap. 11 . he thus defities these words 

"By'tensUe T intend a disposition of the parts of a 
system of matter to draw themselves together as a 
stretched drumskin docs. By extensile I intend the 
reverse of this, or the disposition of the parts of a system 
of matter to separate, and thereby to engender external 
pressures.*’ 

He then proceeds to show how, according to his theory 
of the constitution of liquids, the surface (except in the 
case of free films) has a tendency to extend by virtue of 
surface condensation arising from the cohesive force 
between the superficial molecules. 

We fail, however, to see how this assumed surface 
condensation gives rise to extensibility, since no force 
other than a strictly lateral one can act at the surface of 
a liquid without being equally felt all through it, while it 
would obviously be argaitig in a circle to say that lateral 
attraction of superficial molecules produced lateral ex- 
tension of surface* 

Moreover the author tssinnes that a tensile surface is 
one which is soairettflied already, that it would give way 
under any additional pressure, while extensile is used to 
mean -riot so tnueh dl^akion to extend, as capability of 
stretChfog^ 

foe needle floaliitg on 
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»ter, would the author thinks, ba intpossible ware the 
surface teneile. Doubtlesst according to the author’s 
definition of tensile, it would be so, but we think it would 
be equally impossible unless the surface were endowed 
with a tolerably high tension, such as water is known to 
possess. 

We find it impossible also to accept the author’s ex- 
planation of the various capillary phenomena on the 
same hypothesis. To take the case of capillary elevation 
and depression alone. If the surface force on a liquid 
is extensile, it can be easily shown by reversing the 
reasoning given in the ordinary physical text>books, that 
In the case of capillary elevation, the free surface would 
be convex, and in the case of capillary depression, con- 
cave, conditions, precisely the opposite of those which 
actually take place. The same hypothesis is equally un- 
successful when applied to the resolution of jets into 
drops. Mr. Stanley considers drops to be formed when 
the mass cohesion of a Jet is equal to the extensibility of 
its surface, and in order to show that this is the principal 
cause, he falls into the serious error of imagining that a 
jet of liquid (water is the only one mentioned) issuing 
from a small orifice, continually expands in sectional area 
beyond the vena contracta, whether the stream be directed 
upwards or downwards^ the final resolution into drops 
being due to such expansion caused by extensibility. 
We know, however, that this cannot be the case, since 
although the jet expands slightly beyond the vena con- 
tracta, in accordance with the equation of continuity it 
again contracts if flowing downwards, and the reverse if 
flowing upwards, and since in either case, whether in 
waterfalls or fountains, the jet ultimately becomes con- 
verted into spray, the author’s explanation is obviously 
ciToneous. It is to be regretted for many reasons that in 
dealing with this interesting though difficult subject of 
surface tension and capillarity of liquids Mr. Stanley 
makes no mention of the researches of Van der Mens- 
brugghe, Tomlinson, Duclaux, or of the very remarkable 
results obtained not long ago by Cintolesi, and that 
while the names of Young and Laplace are mentioned 
once, not the smallest account is given of their researches | 

Chapter III. chiefly relates to the conditions of the 
efflux of liquids through orifices. A great deal of it is 
almost unintelligible from the obscurity of the language 
employed, and the loose way in which the expressions, 
energy, weight, velocity, force, and volume arc employed 
as though they were identical 

As far as it is possible to glean anything definite from 
auch a chaos, it would seem that the author thinks the 
known contraction which takes place in the area of efflux 
of a liquid through a vent, is due to horizontal elastic 
compressions caused by the reaction of the vessel against 
the pressure of the liquid it contains. No reference it 
made to the Torricellian equation, which according to the 
author’s notation should take the form « ^gh \ instead 
cd as ordinarily; or to the theoretical results got 
with different forms of orifices on the parallel sectioh 
hypothesis. We do not think the author has got on the 
tight tack here. The horizontal velocities which must 
necessarily arise, either from t^ natural or artificial 
ttairrowing of the descending column, and which are dis- 
regarded by the parallel section hypothesis, may be readily 
conceived to a<^ so as to contract the area of vertically 


descending liquid, and not ehutic compressipsui wldnh 
have little place in the dyhandcs of z jnactio^ incom* 
pressible liquid, 

In Chapter IV. the author tries to show that the gtnefil 
relative motion of fluids on solid surfaces or in other fluids 
is effected by means of roUing contact The hypothetical 
case of a plane supported on equal rollers, and moving on 
a parallel plane is takeOi and the analogy to this pointed 
out in different cases, such as where a river moving rda- 
lively to its bank causes small lateral eddies, or where 
larger rotatory movements are produced in the bays or 
widen in gs through which it flows. Several instances 
apparently exhibiting this kind of motion are noticed, but 
we cannot agree with the author that such examples con- 
clusively prove his theory, and that no sliding takes 
place. The internal molecular friction or viscosi^ of 
most liquids, must necessarily cause rolling contact, if It 
occurs at all, to take place in a very imperfect manner, 
and at the same time admit of sliding with a ci^tain 
amount of friction. 

In Chapter V., which treats of the resistance of fluids 
to the projection of fluids or solids within them, Mr. 
Stanley develops some novel nomenclature, and a prin- 
ciple of considerable importance which may be briefly 
enunciated as follows : — When a mass of matter strikes a 
fluid such as water, it fractures a conical part imme- 
diately in front of it, called the cone of impression, from 
the surrounding mass called the conoid of persistlon, and 
intrudes itself into the fracture, which is called the plane 
or cone of infraction. This principle, which is frequently 
appealed to in subsequent portions of the work as one 
fundamental importance, and on which a host of minor 
propositions depend, is drived from an analogous prin- 
ciple of conic fracture in the case of solids, and is sup- 
ported in the case of liquids and gases by various experi- 
ments, such as the shape assumed by a leaden bullet shot 
vertically into water, the ring formed by a drq) of coloured 
dropped Jnto uncoloured water, and the phenomena of 
smoke-rings as shown by Prof. Tait. The experiments 
are clear, and the idea is skilfully and consistentiy woriced 
out as far as it goes. 

Whether all the properties of vortex-rings will be found 
to accord with tins principle, is a question which may be 
safely left to those who make such matters their special 
study, but at all events the explanation given of the smoke 
rings, and the experiments showing the absence of a 
motive axis, arc decidedly ingenious. 

From the foregoing principles the author proceeds to 
deduce in Chapter VI. the conditions for the 
motion or projection of fluids within fluids, in wbitfli 
rolling contact again comes into play, through tbo fix^ 
rotation of the conoid of persistion, and the formatien of 
whirl and biwhirl systems. Several interesting esiperi- 
mental examples of such systems are deserfl^ , and 
figured, and some of the laws which apparently fegaUde 
sudi systems are propped, though the prb^ app£fr to 
rest solely upon a somewhat limited ooul^ eap^rienoib 
Towards end dfthls chi^iter is inttoduoM the 
known paradoxical fret first noticed by Cfrmimt 
and Hachette in 1826, that a blast of air or 
w^r flowing in their reipective fluids, 
towards themselves flat bodies place4 
paths, and an en4eav«»it is ittide to 
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tixk very btnious nmntx, by meens of certain backward 
foi^ arising hata induced wbirl^syitems. AVbether 
eofxie imalt portion of the phenomenon may not be doe 
t6 anindifoed reflex action, is a point worthy of investiga- 
tion, but the major portion is generally admitted to be 
due to a principle with which, the author, since he entirely 
omile all reference to it, is apparently unfamiliar, viz. that 
the ]H«Mure both of compressible and incompressible 
flttidt Is diminished by an increase of velocity. A con- | 
elusion drawn by the author from an experiment on p. 
S76 is Similarly invalidated by the omission of the same 
principle. 

The way In which fluid moves in pipes or channels is 
described in Chapter VI L, and is concluded to be by 
rolling contact on a continuous system of lateral whirl- 
rings, these being alternately collected by reflex action, 
that converts these whirls into loops, which permit the 
deflected fluid to re-enter (in a hypercycloid al curve) the 
central system by traction*” 

The same principle of rolling contact and the develop- 
ment of whirl-systems is, in Chapter VI I L, applied to the 
motions of solids through fluids, more particularly of 
ships, through water. The eddies, for example, which we 
ordinarily observe at the rear of boats are regarded by 
Mr. Stanley, not as resulting from the meeting of two 
relatively opposed currents, but as friction rollers engen- 
dered by the passage of the body through the liquid. 
The general effects of rudders on the motion of ships, 
and the peculiar cases noticed by Prof. Osborne Reynolds 
and others, are ascribed to the position and influence of 
such whirls, and not to the mere deflection of stream 
lines. Although a good deal of what the author says on 
this point is, as he admits himself in the preface, very 
speculative, and though the theoretical action from which 
it all procegds is not very plain, there is much that is 
Suggestive and worthy of study. 

Section H. is devoted to a consideration of Oceanic 
and Atirial Systems of Circulation, which are assumed to 
be gigantic whirl systems arising from the projection of 
water within quiescent water, or against solid areas of re- 
sistance such as capes and promontories. A good deal 
of the matter usually found in treatises on physical geo- 
graphy is here reproduced, as to the general forces in 
a^ion to disturb eqidlibrium, but in the case of general 
oceanic circulation, too much importance is, we think, 
attached to the thermal causes of circulation discussed 
by Lenz and Dr. Carpenter, and too little notice taken of 
the eflEbct of prevailing winds in causing at least superficial 
ocean currents. Nothing very fresh is adduced in ox- 
pianarion of the causes of the currents as they are at pre- 
sent knowDu The main currents, such as the Atlantic 
equatorial, are assumed to exist, and all the author does, 
is to try mid arrange them as large circles or whirls to 
suit his whirl theory, and which please the eye just in 
gs thdy diverge from (he trdth and irte^arity 

of Uatn^ 

We ^ not doubt that die curreiits occesionally take the 
form df whirls each is those eabibited by the author, since 
by coatifients and the comtnuity of the 
tiretSidto, deqtiiifs the draler to frow tnorq or twis in 
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by the whirl systems of the South Atlantic and South 
Pacific. We prefer the simpler and more rational view 
that it is a result of the constant and similarly directed 
wind system of that region. Another view indulged in 
by Mr, Stanley on p. 377 that the southward pointing of 
the continents is due to action of ocean currents acting 
through countless ages, is not more probable than the 
astronomical hypothesis that this is due to a northward 
motion of the earth in space. Besides, the abyssal cha- 
racter of marine basins shown by Sir WyviUe Thomson, 
forms a positive objection to any such notion. 

The author's views of atmospheric circulation are not 
happy. For example, in his chart of the general system 
of air motion, which he tries to reduce to two large “ellip- 
soidal whirls” having their southern foci in June, near 
the east of the United States and China respectively, and 
which correspond roughly to the general motions traceable 
over the sea areas, we find the motion of the air over the 
western part of North America and the Indian peninsula 
distinctly contrary to what is known to occur at this 
season from observation. 

It would indeed be a tedious task to point out all the 
questionable hypotheses or erroneous conclusions with 
which this part of the work teems. One or two, how- 
ever, we cannot overlook. For example, the absurd idea 
that the prevailing south-west winds over the flat plains 
of Northern Europe, are an indraught to feed the cold and 
therefore contractile area of Central Europe and Asia- 
The author travels in vain all round Asia, in search of a 
current to satisfy the cravings of this contractile area ; 
and this is the only one which has an approach to the 
necessary direction. We need hardly say that we are 
totally unable to credit our south-west winds with the 
ability to perform such a feat Areas of cold air, are areas 
of contraction in a vertical^ not horizonialy direction, and 
are fed by upper^ not lower cun'cnts. 

' In another place we arc told that directly under the 
sun in the tropical region there should be no cloud, owing 
to the vapour remaining uncondensed under vertical solar 
rays,. At about 30° N. and S,, however, there should be 
bands of cloud and constant precipitation. Now, as a 
matter of fact we know that the actual conditions are pre- 
cisely the reverse of these. Thus in the tropics, whenever 
the sun becomes vertical over any region, he is invariably 
accompanied sooner or later by a band of cloud and 
consequent rainfall, while the areas 30° N. and S. are 
notably those of small precipitation and almost constant 
sunshine* 

Again, we cannot agree with the statement on p. 444 
that " all cloud systems by their superior weight will be 
descending, or that “condensation of vapour causes a 
descending area.^^ The very continuity of the existence 
of a cloud is dependent on its forming part of an 
ascending area, since by well-known physical principles, 
if such an area once began to descend, the clou^ would, 
ceeteris patiAus, almost immediately be re-absorbed and 
become invisible. 

Another conclusion of the authors is in striking oppoai^ 
tion to the doctrine ordinarily held by meteorolbgiits ; 
vis. tbid the (;^k>aic, area is one of ascent, and the anti* 
cyelonk one ^ descent* Mr* Stanley says ; “Upem ibe 
prindfto of irhiri metiohs theywmtld be the reverse of 
^ bntfrriy faii to sec tmw or why. 
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Altogether we are not favourably impressed with this 
pan of the work, and do not deem it likely to accom* 
plish the author's forecast in his preface, viz. aid in the 
elevation of the sciences of physical geography and 
meteorology, now sciences of ohservtxtion^ to sciences of 
principle'* 

The last part of the work, treating of aqueous surface- 
waves, which we have not space to notice in detail, is a 
considerable improvement on the foregoing chapters. 
We are surprised, however, to see that while some notice 
is taken of the researches of M. Flaugergues and Mr. J. 
Scott Russell, no reference is made to those of the late 
Mr. Froude. 

In conclusion, the type and illustrations are decidedly 
good, and though wc cannot describe it otherwise than as 
a preliminary investigation into certain portions of the 
dynamics of certain fluids, accompanied by a good deal 
of speculation and deduction which still requires verifica- 
tion, and which is sometimes palpably erroneous, it never- 
theless represents a very laudable, and to some extent 
successful endeavour on the part of the author to fill tip 
a gap that admittedly exists in this abstruse branch of 
science. E. D. A. 


HANDBOOK OF INVERTEBRATE ZOOLOGY 
Handbook of Invertebrate Zoology* for Laboratories and 
Seaside Work By W. K. Brooks, Ph.D, (Boston, 
1882.) 

T he series of notes and directions issued under this 
title by Mr. Brooks, of the Johns Hopkins Univer- 
sity, Baltimore, is an interesting evidence of the progress 
which the practical study of zoology is making in Ameri- 
caji universities, and more especially of the valuable 
services which the Baltimore University is rendering to 
education in science. The book consists of brief notes 
• describing the appearances of a scries of invertebrate 
animals before and during successive stages of dissection 
or development, as the case may be. Diagrammatic 
sketches (for the most part original, or copied with a few 
original touches from English authors) are introduced 
into the text. The animals chosen by Mr. Brooks arc 
the following Amoeba, Paramecium, Vorticella, Sycan- 
dra (Calcispongiac), Eucope (Leplomedusae), Mnemopsis 
(Anihomedusae), Asteracanthion, Arbacia (Echinid), 
Lumbricus, Macrobdella (Hirudinean), Callinectcs (Bra- 
chyurous Decapod Crustacean), Cyclops, Acridium 
(Orthoptera), Anodpnta, Loligo. 

Concerning each of these forms the reader will find 
original remarks and often detailed observations illustrated 
by sketches. At the same time the writer docs not pretend 
to offer us a series of monographs, but merely such notes 
as will be eminently serviceable to students in the labora- 
tory. It is no doubt to American students and especially 
to Mr. Brooks's own pupils that this work will be useful. 
Suck descriptions as that of the‘devclopment of Arbacia, : 
^nd tiiose rdatiog to the Medusae, have their value im- j 
mensely increasred when it is possible to place in the 
hands, of the student the identical materied—or perhaps 
we should say the counterjmrt of that material— which 
has served for the pr^eiatdon of the despriptiops which 
are to guide the student's phservationu 
Though class-students in %bk country will not gain* 
much assistance firom Mr Brooks's notes, professed zoo- 


logists will be interested in his treatment of the subject, 
and may glance with advantage at the more detailed 
sections, such as that on the Lamellibranch giU, oh the 
anatomy of the Squid, and on the Medusae. 

If we ventured on a criticism, it would be to suggeU a 
doubt as to whether the types selected and the retathre 
importance given to their treatment arc altogether stfeS 
as would commend themselves to a teacher who aimed at 
introducing students to a wide view of animal morphology. 
Naturally enough, Mr. Brooks has given notes and 
drawings relating to several animals which he has been 
able to study attentively. It is, however, hardly wise on 
his part to repeat in a student’s handbook the account of 
the development of the oyster which he has already 
published elsewhere. This account, which was incoti^ 
si stent with the previous results of other investigators of 
molluscan embryology (my own included) has been 
recently shown by Horst to be based upon error. So, too^ 
it would be well if in a new edition of his notes Mr. 
Brooks were to take into account the later results which 
have been obtained as to the anatomy of the earth-worm 
and of leeches, and would revise both his drawings and 
statements in various sections of the book, where they 
touch upon distinctly histological matters. 

The day is not far distant when we shall see inscribed 
over the door of every zoological laboratory, ** Let n6 one 
enter here unversed in histology.” Geometry was not less 
indispensable for the intelligent student of Greek sdepce 
than histology is rapidly becoming for the Tuodern zoo- 
logical student. The question is how to find time (except 
in countries where lime is not money) to make the student 
first a histologist, and then a zoologist. 

E. Ray LAVicxsTEit 


OCIR BOOK SHELF 

Cameos from the Siiverdand; or^ The Experiences q/ a 
Young Naturalist in the Argentine Republic^ By E. 
W. V^hke* 2 vols. VoL 11 . (London : Van Vboeat, 
1882.) 

This second volume has been slow to make ita appear- 
ance, having been printed at Buenos Ayres. It an 
account of the aUthoris voyage up the Uruguay, nis trib 
to Rioja, Catamarca, and Tucuman, a journey to Salfai 
and a voyage down the Paranl There is a good deal of 
interesting informaticm in this volume, though it contains 
very much less natural history than we expected. The 
wonderful resources of the Rc^blic are wdl 
befoie us, resources only too feebly made of; for 
it is a land of promise teeming with ^treasures, a 
splendid river porterage, and needing only labour and 
capital to become very great. To a reader iirishhtg to 
know the actual state of things at present exiarii^ in «mi 
countiy wo can recomazend these two volumes of Mr. 
White’s as most instructive reading. 
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hii;r^ l«t, wito«fts«d. Th« was nearly iii»cloud«d« and tbe 
nw^o^li^ not.ytt risen ; abandof (bnnin^ On ore evtend^, 
Fi^ft w«st to caltp nnder the Pokr Star, It jnst touched^ by^ its 
npjper boundaiy* the fetors 7 and /B ef the Great Itoor, and nearly 
tettoliod by iis lower fringe the star Cor CatoH ; this gives some 
idea of Its breadth. Beams of Ugbt extended from the upper 
trim towards the Korth StaTi with greater or less intensity, 
fmfig nway, however, very rapidly. Towards 9. 30 p.m. 
the wulem end of the sac became very himinoiis ; immense 
beams apread up into the heavens, mostly pamllel to the direc- 
tion of the pointers. On the extreme east, a portion of the 
aurora presented that beautiful violet tint which is so relatively 
rare in toese latitudes* Some of the beams towards the centre 
ii the are also presented this colour, but onfy momentarily. 

The arc, varying in intensity from moment to moment, rose 
towards the North Star, and became diffused, and towards 
o o'clock, the moon then appearing, nearly entirely disappeared ; 
fslot btoms however, showing themselves from time to 
time. The sumii^ of the arc was as nearly as possible under 
the North Star. T. P. O'Rkilly 

Royal College of Sciehce for Ireland, Dublin, October 3 


A BEKiHT aurora was seen here last evening (October 3 ). 
When hist observed, at 7.0 p.m., the arc in the north* west was 
very distinct ; at the Name time two cloud -like patches of light 
uere seen in the north-east at an elevation of about 30°. At 
7. 10 the display reached its greatest brilliancy, narrow streamera 
extendiiw upwards from the arc, as frequent intervaln ; several 
pale dashes of light taking place over the arc. At this time the 
light patches had been replaced Ijy others, and several new ones 
bad appeared rapidly, tnc whole series forming a large arc 
fprmgmg from the eaa-north-east point, aiid extending towards 
the wei>t'South-west, at 7.20 nearly forming a complete arch. 
By 7,3d the sky had beci»me much overcast ; still the strong glow 
c^mtinued in the north-west, while a lighting up of the clouds 
indicated the cemtinued occurrence of the light natdies. At 
9*30 (he sky was clear again, and every trace 01 aurora had 
vanished. The light of the aurora was quite colourless. 

Kcnley, Surrey, October 3 Sydney Eveeshed 


Last night, the 2nd in^t., 1 here witnessed a very fine 
specimen of the Aurora Bmmiis, It was in the form of 
radiating lines or ribs, having sp«es between, equal to the 
i^ldth of the ribs, namely, equal light and equal shadow; the 
vbole aprinmng from a centre about 15^ from the zenith in a 
south-wtote^y direction. When I first perceived the light, at 
6.45 p.m., it was faint and of the colour of moonlight, and was 
not dutinctly traceable all over, but by filling up the void, in the 
a ittd's eye, the whole gave the appearance of an immense dome. 
Fifteen minutes later it bad all disappeared, but at 7.15 it began 
to flash out in difTerent places Tike slow lightning, principally at 
the eenith, much brighter than before, W stUl of the some 
colour, and around the centre the light took the shape of a sort 
oE eccentric vortex ring. W, J. Lineham 

.Univeraity Club, Newcaatie^on-Tyne, October 3 


Abovt a quarter to seven this evening 1 became aware that 
an aurora was in the sky. A dear, penJstent light showed itself 
atar the northern horiron, whilst in the ecustern sky fluctuating 
luminous regions formed an arc between yh. and yh. {5m. 1 

itdtioed the position of that arc with respect to Che ocMistelhoions 
Aries and Pegasus, It began under « and fi Arietia, at about, 
^uy* 5^ horto of the equator, and stretched parallel to a Ibe through 
7 and a l^egasi, also ut about S^uorth of the equator. At times 
the arc extendi further towards tha aouth-westem horison. At 
about 30m. a remnant of the ixe shot a ray diagonally to the 
square fori^ by the four stars of Paffoans, >>. from 7 to fl 
RmmI, The colour cl (he auimra was pile wUte in the nofrthem 
UgEk ) to tbe arc it was white, approaching al^Uy to a green 
afpwiiimate to that of toe magnesltim 

GtratAvnFiAER 
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rough guess, extending from 10* to is'* in length and breadth, 
Bometimes shifting quickly from place to ^ace, at otber^f 
remaining slationa^ for a minute or two, but not attaining a 
greater average altitude than w* or 40^ from the horiron. 'laey 
were slightiy convex at the base, giving the appearance of a 
bonk of clouds below. On looking to the north, a long, low 
arch of lijtot was visiUe, with one or two long streamers, which 
rapidlv disappeared, but the brilliancy was nothing oompared 
with tne patches before mentioned. 

In connection with this display, perhaps it may be as well to 
mention that not only is there an enormous sun-s|^t passing over 
the sun's disc, but five other groups, one of which wns nearly 
central yesteiday, and showed signs of great disturbance in the 
course of a few Imurs. Elizth, Urown 

Further Barton, Cirencester, October 3 

An Insect Attacking a Worm 

On September 19, 1882, 1 was waiting for a train at T.aque- 
ville, in tne Fuy-de-Dome district of France, when I noticed a 
very large worm in the meadow, moving very rapidly from side 
to side. I touched it with my umbrella, expecting to see it 
retire into its hole, but, taking no notice of my touch, it continued 
its fora ard movement, and drew itself out of its hole with a jerk. 
I then saw that attached to the end of its tail was a caterpillar- 
like iasect — no doubt the larva of some beetle — al»out inch 
long, the back covered with a series of shining black hands, ard 
the^Uy, which was famished vith a few short feet at the head 
and tail, was of dull greenish yellow. This insect, without 
relaxing its hold of the worm, which was moving along more 
rapidly than I ever saw a worm move before, gradually shifted 
its bite along the belly of the worm till it hod bitten about two 
inches, or rather less than onc tliird the whole length of the 
worm, which was more than Nix inches long. This it accom- 
plished in about ten minutes, the latten portion turning livid 
and 8w cl ling considerably, the worm's power of motion gradually 
ceasing. The insect then relaxed its hold, and crawled back along 
the back of the worm, and, seizing its tall, attemj^ted to drag it 
backward, but finding the wtirm had still the power of slightly 
moving forward, it rapidly bit the belly of the worm where it bad 
previously bitten it, and by this time the worm's power of forward 
motion had entirely ceared. The insect then appeared to survey 
tbe ground for some two feet behind the worm, and again seizing 
the tail, and fastening its own tail to a stalk of clover, it pulled 
.strongly, not directly, but bending the worm sideways round a 
stalk of grass ; gradually, very gradually, the swelled tail of the 
worm lengthened, and then I saw the whole body come back as 
it were a ring at a time, with a Nort of resilient motion, The 
insect thus pined about one quarter of an inch, and in an hour 
and a half had drawn the worm in a sinuous line about 9 or 10 
inches. I was unable to olrseiYC longer, T)ut I have no doubt 
the insect would eventu.illy drag the worm hack into the latter’s 
own hole, where it had first attacked it. 

No doubt such an incident is extremely common in France, 
where there ore few birds, but I fancy the numerous birds in 
England may have nearly extirpated such an enemy of worms, 
which would form with the dead woim a somewhat conspicuoufi 
object for two or three hours. Edwin I awrence 

White Ants 

Having observed in Nature (vol, xxvi. p. 343) some re- 
marks regarding White-anth* nests, it has occurred to me to (Hit 
on record the following fact, which came under my ob'-ervation. 

A Indy residing in Madras had a pet of plain table glass w'are 
in a cuptx)«rd, vmich had not been opened for some time. On 
looking into it one day, she found the glass more or less covered 
with the mud indicative of the presence of white-ants. The 
glara articles were at once remow and washed, hot wherever 
toe mud hod been applied by the insects, it was found that the 
glass had a frosted appearance, which no amount of scrubbing 
would remove. Some of the articles were then sent to me for 
inspection, and T found tliat the lostrous surface of the glass faa^l 
been completely destroyod, as if by some powerful oorrorive, 
wherever the apt^toud bod been in contact with it. 

We know wdll enough the substances used for etching on 
glaFS, but i shttil feel obliged if any of your correspondents will 
expltto how thcra inlets managed to act on itfn tnedeslnictiv 4 
izuumer sperified. G. Bxdiv 

Mttsenmt Madras, September 3 
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BRITISH SPONGES* 


N early twenty years liave elapsed since the pub- 
lication of we drst volume of Dr. fiowerbirnk’s 
Monograph of the British Sponges by the Rty Society, 
and the imthumous fourth volume, just published, has 
been editra, with additions, by the Rev. A. M. Norman. 
That these four volumes contain an immense mass of 
facts and observations about our native sponges ; that 
they in addition possess a really splendid series of illus- 
trationa, few will core to deny, and yet it must be difficult 
for a student of the more modem school of biological 
science to fairly appreciate them. The descriptive and 
physiological portions of the first volume, despite the 
quarter of a century spent by the author thereof in the 
preparation of his work, are apt to excite one's surprise, 
while the profound ignoring by Dr. Bowerbank of the 
work of co-temporary authors, leaves the description of 
the species in the second and third volumes often quite 
delusive. 

Those naturalists who can look back for some thirty 
years or more will not find it difficult to account for all 
this. Leaving out of the question for the moment how 
little was then known about sponges, how clumsy wd un- , 
scientific were the attempts to examine them, it is more 
important still to recollect how few were the opportunities | 
in these islands of scientific biological training. Which of | 
our universities gave any training in modern biological 
research ? and the anxious inquirer as to the beginnings of 
life, as to the structure of its lower forms, as to the proper | 
method of such research, could find no voice crying in 
the many colleges of our country. 

Things have changed greatly since then, and the man 
who at the period referred to might have been treated as 
a master would now probably not be tolerated at all. The i 
late Dr. Bowerbank, though as a youth fond of astronomy, | 
chemistry, botany, and geology, received no scientific 
education. A partner in an extensive business concern, he 
amused his leisure hours with the pursuit of science as 
an amateur ; of an active and pleasant turn of mind, we 
owe to him in great measure the origin of our Pala»)nto- j 
graphical Society, of the Microscopical Society, and also ' 
of tno Ray Society. ! 

In 1841 a storm occurring while be was at Brighton threw 
a mass of sponges on the beach, and for the next thirty-five 
years Dr. Bowerbank made the group of sponges his 
favourite study. ''He was a pioneer/' writes his friend, the 
editor of this volume, “ who struck out a new line. As he 
had be^n alone, so he went on alone in his own way, not 
so much disregarding as seldom or rarely noticing the views 
of others." It is for this reason that hardly any synonyms 
will be found in the previous volumes of this work ; 
indeed Dr. Bowerbank was in the habit of not even 
referring back to his own predescribed species. 

However differently the first three volumes of Bower- 
bank's British Sponges n^ay be regarded, all will agree 
that this fourth volume is one not only indispensable for 
the correct understanding of its predecessors, but that the 
editor's own special adaitions l^ve made it a work that 
must be in the hands of every student of this group. 

Of the special editorial work wc would notice the com*^ 
plete list of species described in all the volumes, with 
references so complete that it forms as it were a key to the 
whole. The supplying of recent synonyms, though a most 
laborious undertaiciDg has been accomplished in a manner 
to call for the warmest praise. The giving a table of geogra- 
^cal distribution, in which the columns "Abysw" and 
" 100*500 fathoms " have been partially filled in from Mr. 
Carter^ Report of the Sponges dredged in the Porcupine 
Expedition of 1869 and 1870. This table makes it elear 
that the Sponge Fauna of many parts of our seas remain j 

’ Uoawaiph oftbft Bridth by thi Uto J. S. Bowetfaattk, { 
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almost wholly uneoplOred, and it is to be mficb hpp^i 
that the very defidebcles egiiMuA here will ImFe a teh- 
deucy, amo^ other causea» to induce Our yomtfsc oatir* 
ralists to take up so fine a field of research. Mr. Normah» 
who has a more extended knowledge of the zoology of out 
coasts than any living imtundift, imbesiutingly assorts 
" that no other class M animals ofifers to the student so 
rich a field for exploration, or one in which he is so likely 
to meet with so many new and strange forms,'' 

Another important addition to this volume is dm cata^ 
logue of all works and papers published on the sponges* 


To the specialist this forms a deeply interesting appendix^ 
and while some few memoirs have escaped the pationt 
research of the author, the pains he had to take to find t^s 
out only increases our admiration of the fulness of the list. 

Through all the four volumes such frequent mention is 
made of Mr. Norman's name that it may be not without 
interest to state that while be gave Dr. Bowerbank aU the 
aid in his power during the progress of the work, placing 
his collection unreservedly in Dr. Bowerbank* s hand& yet 
that he found himself frequently obliged to dissent mm 
the conclusions of the author. It was hard indeed to 
convince Dr. Bowerbank against his will, as the writbr 
knows, from a vain attempt carried on through the whole 
of a winter's evening, to ^rsuade him to see a Cceleu- 
terate structure in what Dr. Bowerbank regarded as the 
"oscula" of Hyaloneraa. 

It will be useful to specialists in the group of sponges 
to know that Dr. Bowerbank' s collection is now pre- 
served in the British Museum. A bcief notice of Dr. 
Bowerbank is appended to this volume. In calling atten- 
tion to it the editor writes : " Few naturalists of the 
present generation will be aware, until they have read it, 
now much the progress of natural history in Great Britain 
in years gone by was fostered and farthered by the energy, 
zeal, and enthusiasm of our late kind friend," aadperha^ 
on reading it some may be inclined to follow in nis foot- 
steps only working out the history of our British Sponge 
on modern methods and with our new lights. 


EXPLORATION IN SIAM 

A CORRESPONDENT sends us the followiM:— 
Mr. Carl Bock has just returned to Englondi 
after a long and difficult journey from Bangkok tO the 
northern frontiers of Siam and Laos. Leaving Bangkok’ 
on November 9 last, in a steamer placed at his disposal 
by the King of Siam, Mr. Bock ascended the Menotti as 
far as Raheng, whence he proceeded oVerlond to Laldon, 
which was reached on December 27. Here he was 
delayed for twelve days by a dispute with fh^local chiefs, 


which was reached on December 27. Here he was 
delayed for twelve days by a dispute with fh^local chiefs, 
who imposed on him a fine of fifteen rupees for on 
alleged assault on a Phya or notable ; but on January 7 
he succeeded in getting away, and reached Chengmai On 
the 1 fth. Here he remained, making geological observa- 
tions till February 2. He found the country fertUoi ood 
well cultivated in parts, but the people, as a rule, lory Ohd 
superstitious. Leaving here wkh a caravan of o ele- 
pnants and 20 coolies, ne pushed through a hiHv, 
country, to a new settlement at Muang Fang, the site tX 
an ancient city, at one time the capiultff Westeth 
Here the few inhabitants were busy clearing the foewsf 
and) jungle, and Mr. Bock had excelleat pf 

adding to his collection of the fauiui the 
Tigers were abundant and bold, and their iriUds . w lie 
newly-introduced cattle were attributed to tl^ |weeo^ 
of the traveller. Near here be visited the 
of Tam-tap-tau, the entrgnee to which » SQirieyw Wf 
feet up the side of a limestone hill of about 3ick> 
imd which is most dlfltadt of access^ In tms 
the cavern is a gigantic fitoee df Buddha, in d feimlw 
posture, thickly and;- .wtemnded '' 
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Iby devoteei. Behind tlus, 
4wein> )bt <d»0tKttr ngute of Budd}m» c#ect» end in the net 
jc^ a blessing. From Muang Fang Mr. Bock 

>ent to Tiitong^ a sniau Ngiou village on the River 
labiml^ idiich is bare only 1 50 ^eet across. This stream 
^ foUnsred down to its point of junction with the 
MjldtOnCi which is twice as wide here as the Menam at 
Bwgkw Ascending the Mekongi Mr. Bock went to 
Chen Tsen and Chengmai*. where again he had difficult 
ties with the natives, who destroyed nearly all his collec- 
tkni of animals, &c. Hence he returned down the valley 
of the Mekong, and ultimately reached Bangkok on 
June 14. 


THE COMET 

M eridian observations of the comet which was 
hrst detected in this country by Mr. Ainslie 
Common, at Ealing, at 10.45 a.m. on September 17, 
were made- at the Observatory of Coimbra on the 18th, 
19th, and 3 oth, and the following first approximation to 
the orbit has been deduced from them by Ur. Hind : — 

Perihelion pastage .September 17*1047, M.T. at Greenwich. 


longitude of perihelion ... 271 39*5 

„ ascending node 347 44*6 

Inclination 37 9*6 

Logarithm of perihelion distance 8 *09201 

Motion — retrograde. 


These elements bear a striking resemblance to those of 
the great comet of 1843 and 188^ and it hardly admits of 
a doubt that we have here a return of that body, which 
Will have experienced an amount of diminution of velocity 
at the perihelion passage on January 27, 1880, sufficient 
to cause the last revolution to occupy only two years and 
eight months, and which if experienced to the same 
extent on the 17th of last month, may bring the comet 
round again in October 188^ 

The comet was perceived in the forenoon of September 
18, at many places in the South of France, Spain, 
Portugal, Italy, &c. From Nice we read Toute Ja 
ville a admire aujourd’hui (September 18), pendant cinq 
heures, un astre ndbuleux brillant vers 3*^ h Touest du 
soleil.’* It was seen a day eariier at Reus, M. Jaime 
Pedro y Fcrricr reports : ** Lc dimanche, 17, k loh. du 
matin, les habitans s'arr^taient avec dtonnement sur Ics 
places pour admirer la com^te visible prks du soleil vers 
i*'S t r Quest. Elle dtait si brillante qu'on Paper cevait 

k travers de Idgers nuages. £n Texaminant h Vaide 
d'une jumrfJe munie d’un verre noir, on distinguait la 
queue qui s'allongcait en s'dlaigissant.'* The comet was 
observed at 1 1 a.m. on S^tember 22, by Prof. Ricc6, 
with the refractor of the Observatory at Palermo : its 
approximate position at noon was in R.A. iifa. 5m. 39s., 
Decl. — r sr, according to a communication in the 
Cwmaia SictEa of the 24th, firom Prof, Cacciatote, 
director of the Observatory ; it was not then visibk with*- 
out a telescope^ but oh the following morning, shortly 
before sunrise, it was visible to the nAed eye, eiAibiting 
e very distinct nucleus, and a tail about 6"" in length, 
leahi^ towards the south. 

A cfrcular frewn Prof. Krueger, editor of the 4 ^tr 0 no- 
NaehrickUn^ states that ,lhe comet was observed 
et Vienna on Sept^ber 28, at ryh. 15m. Vienna mean 


1^. Adwm Observed H at St. Vincent, on his voyage 
newi ;;Smdbarg to Punta Arenas, to take part in the 
^^bsenmddn m ^ coming transit of Venus. Signor 
Toioii fpund it vmry distinct to naked eye 
at imcw Jn tt^, m ihe rnombg of this, astib the 


a O^onlSi whiQb aselgns it ^ rndeot 


The Coimbra meridian observations, to which refer- 
ence has been made, furnish the folbwing places : — 

Grttawieli M.T. As«en«iofi. 

Sept. 18^010^2 ... 11 30 58 ... +i 22 2^ 

19*00166 ... 11 21 59 ... +0 24 38 

1999437 " IS H • -o 25 32 

It appears probable that between the time of Mr. 
Common’s observation on the 17th, some hours before 
the perihelion pass^e and the meridian observations at 
Dun Echt and Coimbra on the following day, material 
perturbation of the elements defining the position of the 
plane of the orbit may have taken place ; at any rate, the 
above orbit deviates considerably from the Ealing ob- 
servations. Assuming that the comet is identical with 
that discovered by M. Cruls at Rio de Janeiro on the 
morning of September 12, and that he has obtained a 
good series of observations of position on the following 
days, it will be interesting to compare the elements de- 
duced from them with those calculated upon observations 
made subsequent to the perihelion pass^e. 

From a circular which we have received from the Ob- 
servatory of Palermo, it appears that Prof. Cacciatore 
utilised the appearance of the comet in an unwonted 
manner ; we read : ** Mentre I’ltalia tutta conunuoyesi 
per la grande sciagura toccata ai nostri fratelli delle pro- 
vincie venete e lombarde, ed in ogni regione constituis- 
cottsi con nobile e patriottico slancio comitati di soccorso 
per venire in aiuto a tanti mail, a secondare il pietoso 
intento, rOsservatorio aprirk la sue sale alF alba del 26 
alle ore S precise, a quei genorosi visitatori, che versando 
una contribuzione di L. 200 vorran godere del sorpren- 
dente spettacolo osservandolo al grande e magnifico' 
nostro Kefrattore. Siam certi che la sperimentaia filan- 
tropia della classe agiata di Palermo non renderk vano 
I’appello dell’ Osservatorio, Per tal guisa Tapparizione 
di questa cometa, che in altri tempi sarebbe stata segnata 
come foriera dell* ira divina, c causa delle attuali miserie 
verrk invece rcgisirata come apparizione bcncfica alia 
umanitk” 

[Since the above was in type, we learq by a communi- 
cation from Mr. David Gill, dated Royal Observatory, 
Cape of Good Hope, September 11, that the comet was 
remarked by Mr. Finlay, the First Assistant, at 5h, a.m. 
on September 8, or four days before it was found by M. 
Cruls, at Rio de Janeiro. An exact determination of 
position on the following morning gave — 

Cape M.T. R.A. Decl. 

h. m. 5. . . « / « u 

Sept. 8, at 17 13 58 ... J44 59 51*4 ... -o 45 30*0 

Observations were made on the morning of discovery, 
but the comparison star was not identified with certainty. 

Prof. Ricco reports marked changes in the spectrum of 
the comet from day to day, from Palermo observations. 

In the Y»rk Daily Tribune of September 21, the 
identity of this comet with that of 1843 and 1880 is 
pointed out by Prof. Lewis Boss.] 


SPECTROSCOPIC WEATHER DISCUSSIONS 

T O readers of Nature who have attended years ago 
to Mr. Norman Lockyer’s most accurate quantitative 
determinations, by spark spectroscopy, of the relative 
proportions of silver and gold in certain alloys ; and to 
Prof. Hartley's similar quantitative analyses more recently 
by photographed spectra of the strength of different soh^ 
tiohs of metallic salts-^therc need be no difficulty in 
allowing, that if a meteorological spectroscope can ordi- 
narily snow the standard fact of watery vapour beti^ in 
the atmosphere, it may aUo, by a little extra nicety aiid 
taet in its use^ be able to quantify to some extent the 
pFbpi^ofks such a8rkl supply of water-gas at different 
times, and 10 to become, in conjudetioh with the nahmaJ 
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pbiloiophy of tainfidl, a ** rain-baiwi/^ ot rain-preditting 
spectroscope. 

There are some persons i#ho will persist in opening the 
slits of their spectroscopes too wide, and obtaining 
thereby, when they look at the light of the sky, only a i 
brilliant continuous spectrum of showy colours, or who 
let the sun, or some strong light glance across the slit, ! 
and can then see nothing satisfactorily. But all those 
others who narrow down the slit almost to extinction, 
and focus the eyepiece nicely to their own eye, looking 
from a shaded comer out to a portion of the low, day 
illumined sky in front of them — aU who in fact just do the 
simply right and proper thing to begin with, have no 
trouble in seeing, as they extend across the spectrum strip 
of the da>[light, besides the thin solar Fraunhofer lines, 
and certain hazy lines and bands parallel thereto, and 
-depending on the absorption of the dry gases of our 
atmosphere — they all, I say, agree and acknowledge that 
they can also see one, two, or three other bands, which 
from their places amongst the colours and solar lines, are 
known to be the spectroscopic imagings of watery vapour. 
Hence among the recent discussions in the Times^ the | 
ScoismaHy and other daily or weekly papers, there was I 
practicallv no disputation that the spectroscope has the j 
faculty of showing the presence of the otherwise quite I 
invisible watery vapour in the atmosphere. But some of 
the writers contencied that it shouted the fact cither so 
faintly, or so capriciously, that the method was of little 
use even as a hygrometer ; could only give deceptive 
disheartening results in predicting the probable occur- 
rence of rain, and must be looked on merely as one of a 
number, and by no means the best, of weather prog- 
nostics.*^ Is it worth while, therefore, to pursue the 
method further? 

If with the hope of overcoming the already formed 
idiosyncratic prejudice of some one human mind, it is 
not worth while. For there is nothing so easy for an 
unwilling observer, as to ignore the nicety, and overlook 
the precision of any quantitative spectroscopic observa- 
tion ; especially when this mode of employing the 
instrument in our present inquiry has been loudly con- 
demned in public under a depreciating name, which 
would bring it into the same category as the herd-boy’s 
confident advice to Dean Swift ; “ Sir, when you see that 
i)ull turn his tail to the hedge, then you may be sure it is 
going to rain.” 

But we need not after all be offended at the mere 
name of prognostic ; ” for are there not prognostics 
and prognostics in meteorology 1 What are not the 
risings and fiillings of the wind -compelling barometer 
itself, but a weather prognostic fur those who can inter- 
pret them. And even a chart of isobars collected instan- 
taneously from the whole extent of Europe by telegraph, 
and mapped down in a central office in London, is poly 
another weather prognostic — of a very grand and expen- 
sive kind truly ; but neither perfect in its forecastings 
for every part of the country, nor so generally available 
as could be desired to each private individual therein. I 
myself, though charged with the meteorological reduc- 
tions for all Scotland, have never been favoured with a 
single telegraphic communication of fdre-casted weather 
from the London Ofificc since its estabUshment. And if 
I wait, as 1 did recently, for the isobir map in the Timas^ 
it arrives here twenty-four hours late of the meteorologtcal 
events it records; an interval quite long enough to allow 
rtf an unwamed-for cyclone having meanwhile entered 
the country on one side, and left it on the other, after a 
devastating course across it. 

Wherefore a very good ap<ilogy maty surely be set up 
for many, very many persons in the provinces continuing 
to observe and speculate on the weather for themselves at 
their own places of abode, supplementary to any forecasu 
that may be issued once a day from London, And if 
such worthy persons do propose to take up the study of 


the atmospheric water-vaponri or rain^basid 
1 do beseech them not to trust to it nlone ; 
to observe simultaneously with it barometer, themmmeter, 
and wet-bulb hygrometer, not forgetting both wind end 
cloud. But in that case do you ask, “con the upectro^ 
scope give such an observer an^hing he has not yet 
already?” It can; for H gives him an instrument fin* 
more portable than any other, seeing he can carry It (hi 
its most usual form) literally in bis waistcoat pocket ; can 
use it at a moment's notice, when in motion as w^ as at 
rest ; besides which it gives him such a feeling of certainty 
«and security to know, that even from ever so confined a 
crib or cabin, with no more than a few cubic feet of 
peculiar, and for science-purposes vitiated, air about 
he is nobly looking through the whole atmosphere from 
the surface of the earth right through to space outside, 
and analysing its condition as to watery vapour (the raw 
material of rain, as the Times happily phrased it) in one 
instantaneous, integrating glance. 

On the other hand, no doubt there is the drawback 
that no meteorological spectroscope can be used at night, 
nor in a London fog. It is a daylight instrument, ana 
requires the best part of the daylight too. But such 
natural light usually lasts long enough to enable anyone 
to make fifty observations a day, and more too if he be so 
inclined ; though one will be usually quite enough in all 
ordinary weather, if the observer attend to such necessary 
precautions as these, viz. : — 

Observe always low down near the horizon, for atmo- 
spheric effects in the spectroscope arc there nearly twenty 
times as strong as in the zenith. Get an opening between 
clouds if you can to observe through. Prefer that the 
sun itself shall be angularly distant from your observing 
direction ; and behind a cloud also, if possible, at the 
instant, so as not to illumine the motes in the air of your 
neighbourhood with its high altitude light, Ess>«cially 
avoid the minutes of sun -rising or setting, for that act, or 
rather position, brings certain of the dry gas bands into 
a short-lived maximum of intensity, without any other 
signification than that the sun is then on the horizon. 
But good observations may often be taken through falling 
rain, though not through falling snow, and also, between 
the earth and the under sides of the clouds, if they 
entirely shut out all view of the air of the heavens 
beyond them. 

Sometimes dense coal smoke, or thick low fogi and 
mist may prevent the observer obtaimn^ his usual spec- 
troscopic shot at a very low angle of altitude; and it he 
then points the instrument higher, the telluric rain-band 
is necessarily weaker. How then is he to eliminate that 
mere accidental, though most forcible, effect ? Simply by 
making his notation of the strength of the rain-band not 
absolute or solitary, but differential in terms of another 
band which is not connected with watery vapour. And 
herein he will find himself much assisted by the arrange- 
ments of nature, or thus 

llie strongMt of the water-vapour or fain bands in the 
spectroscope is on the red side of the solar P line, and 
apparently attached trt it ; while at a very little distance, 
removed away on the yellow side occurs a dry gas bafkl, 
called at home, in a lady’s journal, the ‘Mow-sun 
But throughout the greater part of the day forming only a 
faint, constant shade, in terms of which the Tain-wnd 
may be entered ; and as they are both affected lift the 
same degree by merely being looked at In a hirt or low 
sky, the proportion betfreen thd two, which is m thttt we 
requite for the intended quantification of watery 
remains the same. 

Again, before deciding on what conclusitm, as totMeg 
rainfall, is to be draui^ from any particular w 

darkness pf the said wa^r-vapour band, let 
consider the temperature of the air at the* 
down the columns of Mr, Glaisheir’s 
reducing bygrometric obstrvatlons, and^ 
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how r$|x£y tlw powir of the «ir to M4 
Tn^illitre in Msibie su4>en$$on inirreaws ndth the tem- 
pmme \ and remember th^t it is not until the quantity 
of smtery vapour aecutnulateB to a still greater extent 
dian wbat air of such temperature can assimilate, that 
there is spare material enough for producing rainfall 
Hence^ while in Scotland a rain-band of intensity marked 
2 usually produces a little rain, and 3 produces much, yet 
in lasbon during the same months the so-called rain- 
band) but really only water-vapour band) may mark 4, 
and vet no rain fall. But with 5 or 6, the temperature 
remaining the same^ down rain will come even in that 
usually arid country, 

Again, whatever number of supernumerary observa- 
tions any person may take, when his enthusiasm-fit is 
upon him, he should never n^lect his usual, regular 
observation at a fixed hour, say 9 a.m. For if the wet- 
bulb depression goes through a diurnal rise and fall 
according to the hour, something of the same kind may 
be looked for in the strength of the spectral water-vapour 
hand ; though fortunately it is not so vety^ marked a 


feature therCp because the upper strata of the atmosphere 
are more constant in their composition from hour to noor, 
than its lower beds in contact with earth and water. 

But why should 1 go on wearying readers of NAT17RB 
with these little details, when they can far better find oiit 
such things for themselves, and often realise improve- 
ments therein. See how well Mr. Rand Capron has 
mastered the sulriect, in his ** Plea for the Rain-band** in 
Mr. Symon*s Nfeteorological Magazine. How acutely 
Colonel Donnelly appears to have detected in the second 
water-vapour band of the spectrum, viz. that near the 
solar C line (a darker part of the spectrum than that 
occupied by the band near D,and therefore more difficult 
to oWrveh an indicator of a difierent order of precipita- 
tion from the atmosphere than ordinaiy rainfall. And 
again 1 trust to be excused for mentioning here that mv 
friend, Mr. T, GJasebrook Hylands, has now accumulated 
an immense deal of experience to the advwtage of 
supplementing spectroscopic rain-band observations with 
a ^lariscope equally portable. 

At present, when experimenting for further advance, I 



Th« Water-Vftprtur band the 'Rftd uda of D’ nnd D* ; an aiwn in the UluBiinatad XcMth^Wastcm kW nt 5* nboYa the horicon, from Royal Terrace, 
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mther prefer the spectroscope alone, but of greatly 
increased sise and power ; and it was not until very lately 
that t fully experienced what can be done in this way 
upon merdy the faint light of the sky near the northern 
horizon, a region seldom seen here without more or 
clouds and much mahufacturer's coal-smoke, yet 
Tovming a better constant of daylight than if I had 
attempted to look southward into the neighbourhood of 
the sun* 

On direct sunlight, whenever it can so ve<y rarely in 
this country be enjoyed, of course altnostany spectroscope 
will show multimoes of lines, and oven split up telluric 
bands ipto many fine lines ; but to see a largo spectro- 
snnpe accomplish nearly die same fact on merely low sl^y 
diutomation, gave me a new idea of the discriminating 
postes of this marveUoua nk>dem apparatus, and im- 
pi^sswl me with the positive duty of tryinh to use it 
d^dtativeiyi as wdl as qvwiiutivdy, I ap^nd, ihercv 
a map pf the lines and! bands of the chief *"ram- 
ca^edi of the ordintiwy spectroscope, but now 
^ instrument tfa)tnui^ the average of 


last August ; and again, for a contrast, as it was seen on 
one particular day, September 4, when a week of the 
driest and coldest weather of the season was about to 
begin. 

The hygrometer readings taken elsewhere conformed 
pretty well to these descriptions ; but in their whole 
variations from 2* or 3° for the earlier, and 6® for the 
latter time, there was nothing to call up such intense 
interest as the spectroscope's astounding fact of the 
almost entire sweeping away on September 4 of the many 
and rich details of the previous month, in so far, ot 
course, as they were water-vapour spectral details. 
Nature herself docs therefore offer in the way of ground- 
work for raitifaU forecasting in the spectroscope, so large 
an amount of material, diat I do trust no pne will undetv 
value it, until they have had practice, with an equally 
powerful instrument with that I have just alluded to, Its 
imin features are^ diat the object-glasses of both coHi-^ 
nmtor and telescope are 2*25 inches m diameter ; each of 
its two prisms is 7 inches Iom and 3*5. inches square V 
the eocb And ^ntaitis bisulphide of carbon at a retracting 
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of 104" while the telescope's ma^i^fying poweir is 
15 . The dranition of the prisms had beea previously 
tested on bright hydr^en lines in a dark field, and found 
to be admirably ^fect, much to the credit of their 
maker, Mr. Adam Hilger. 

Take it all in all, nothing less powerful should be 
employed in critical researches ; and as these prisms give 


together a dispersion of 34^ bet#een A and Hilhe^in^i^ 
ofier, with the further assistanoe of the 
have a physio^omy compatible at once with diner 
Angstrom’s or KirchholT's standard solar spectrum tna^ 
so universallv respected over the whole world. 

C FtAzzj Smyth 
Astronomer Royal for Scotland 


ELECTRIC NA VIGA TION 

'T'HE idea of propelling a boat through wat^ by the 
* motive power of electricity is no new one. The in- 
vention of the electromagnet showed the power of an 
electric current to produce a mechanical force. It was 
no very difficult matter, therefore, for the electricians of 
fifty years ago to utilise the force of the electromagnet to 
drive small electromagnetic engines ; and from the small 
beginnings of Dal Negro, Henry, Ritchie, and Page, grew 
up a group of electric motors which only awaited a cheap 
production of dectric currents to become valuatde labour- 
saving appliances. Nor was it a very long stride to ford- 
see that if a sufficiently powerful battery could be 
accommodated on board a b^t, it might be possible to 
propel a vessel with electromagnetic engines drawing their 
supply of currents from the batteriea This suggestion-^* 


one of the earliest, indeed, of the many applications of 
the electromagnet— -was made by Prof, Jacobi of St 
Petersburg, who, in 1838, constructed an electric boat 
Fig. ], wluch we here reproduce from Kessler’s '^Lehr- 
bueb der Techniseben Physlk,’* represents the nide 
electro- magnetic motor or engine, which Jacobi devised 
for the driving of his boat. Two series of electro-magnets 
of horse shoe form were fixed upon substantial womn 
frames, and" between them, centred upon a shaft which 
was connected to the paddle-wheels, rotated a third 
frame, carrying a set of straight electro-magnets. By 
means of a commutator made of notched capper wheels, 
which changed the direction of the current at appropriate 
intervals, the moving electro-magnets were first attracted 
towards the opposing poles, and then, as they neared 
them, were caused to be repelled past, so provide a 
means of keeping up a continuous rotation. Ints 



Fig. j.— T he Engine of JadobFi Electric Boat. 183S. 


machine was worked at first by a Daniell’s battery of trip on Thursday, September 38, 188a, on the waters of 
320 couples, containing plates of zinc and copper, 36 the Thames, is certainly a great advance upon that which 
square inches each, and excited by a charge of sulphuric had been previously attained. This boat, the arrange- 
acid and sulphate of copper. The speed attained with menis of which have been designed and carried ot^ny 
this battery did not reach so much as 1 j miles per hour. Mr. A. Reckenzauh, C£^ mechanical engineer to the 
But in the following year, 1839, the improvement was Electrical Power Storage Cfompany of MlUwall, is of iron, 
made of substituting 64 Grove's cells, in each of which and is a trifle less in length than tne woo^ bmt which 
the platinum plates were 36 square inches in area. The Jacobi propelled. She will carry twelve persons, thotM 
boat, which was about 28 feet long, 7^ 4 }road, and not at Ihe trial trip but four were on board. l%e setww- 
quite 3 leet in depth, was propelled, with a convoy of pi^Uer is oUculated to run at 350 revolutions per 
fourteen persons, wng the River Neva, at a speed of minute, the two Siemens' motors runningat 9$o twtm- 
2^ (English) miles perliour. tions. The accumulators, which wei^ if tone, hie 

A second attempt at electric navigation was made on a calculated to supply the necessary current m eov^ or 
mueh smaller scale about two years ago by M. G. Trovs 4 eight hours of continuous work. 

the wdMcnown manufacturer of electric apparatus, or Having been one Of , a privileged party of four, tot 
Pads, who constructed an electric skifi, in which to ever propelled upon tliC waters of &e liver Tbahto by 
placed one of his small and compact motors, and drove It the motive power of electricity^ I think tome detl^ of 
by means of a battery of Plantd’s accumuUtors, pas- ;this latest dq>arture in the aj^icatfons of decide 
viousty charged. . ^ . . . / _ itov be of interest. Athalf-past ion the aftemoondFlf^ 

The Neva and fhe Seme having bemi respectively to 38 1 foimd myself on board toe 
scenes of the first add second efforts at electric navjigft- at her moonngs off the wharf iff the works Of to 
don, it was fitting that the Thames should be the soeim wf trical Power Sitoge CMmai^ at^MUIWaU. ShVVItef to 
the third, and tnost recent onei absmice of steam and steam todiiaev¥, fito 

The electric launch EkcMcify^ which made its tilsil would have been ^»psxi]totely oal^ 
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it ts in leiigUu tnd aWt j feet In the beaiHi 
ebwit a feet or witer^ end fitted wtd> a aa^ach 
eisi^kiW acrew. On board were stotred away under the 
flooi^ and seats, fere and aft, 45 mysterious boxes, each 


a cube of about 10 inches in dimensions. These bo::es 
were nothbg else than electric accumulators of the latest 
type as devised bv Mes^ri. Sellon and Volckmar, being a' 
modification of the weU^^knoA n Pl.;nt^ accumulator. F^y 
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charged with electricity by wires leading from the 
dynamos or generators in the works, they were calculated 
to supply power for six hours at the rate of four horse* 
power. These storage cells were {daced in electrical con* 
nection with two Siemens* dynamos of the size known as 
D 3, furnished with prop^ reversing-gear and regulators, 
lo serve as engines to drive the screw mopeller, Either 
or both of these motors could be " switened ” into circuit 
at will. In charge of the electric engines was Mr. Gustave 
Phillipart, jun., who has been associated with Mr. Volck* 
mar in the fitting up of the electric launch. Mr. Volckmar 
himself and an engineer completed, with the writer, the 
quartette who made the trial trip. After a few minutes’ 
^ run down the river and a trial of the powers of the boat, 
CO go forward, slacken, or go astern at will, her head was 
turned Citywards, and we sped—l cannot say steamed— 
silently along die southern shore, running about eight 
knoU an hour against the tide. At 4.37 London Bridge 
ifUM reached, where the head of the launch was put about, 
while a long line of onlookers from the parapets surveyea 
the strange craft that without steam or visible power— 
widiout even a visible steersman— made its way against 
ivlnd and tide. Slipping down the ebb the whan at 
Millw^ was gainedat 5.1, thus In 24 minutes terminating 
the trial trip <w the EUcfricify, For the benefit of electri- 
cians I may add that the total electromoHve force of the 
accumulators was 0 vo^h and that during the whole of 
the long run the current throu^ each machine was 
steadily maintained at 24 amperes. Calculations show 
rimt this corresfiooda to an exp^tUture of ekctric energy 
attlie rate of 3 vn horse^po^. 

Fig. 3 giyes a general view of ths ale<itric launch afioat. 
Tire airanfnments^^^ dto driving machmeryhre shown 
A whii^k a of the ^ m?a amidships. 
" ^ lauktorsi B & ate stowed at low as Dosstt»e» 
an admmMe tm Siemens’ 

. i are emsaetted by beH« wiihaneweikmd <»ttn- 

li wfth h of 

tOewidirnaiimmid ' Ire Ubewn in or out of at 


will From the countei shaft a third belt passes down to 
a pulley on the axis of the screw. Each of the engines 
is provided with two pairs of brushes at the commutators, 
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ope imirf String a lead forward, the other backward, 
enahnng the motion to be reversed by raising or lowering 
one orothet pait of brughes. Cf the practical auceesa 







ctT this little craft there can he no quettioiL Of its 
economy it is prex^urc to speak. It is, however, gtestly 
in favour 6f electric navigation, that such inachinery nmy 
be both lighter and more compact than that of steam- 
engines m corresponding power ; that the noise and 
vtOTation is very Neatly reduced ; and that, lastly, there 
is a complete absence of the nuisance of smoke^ which 
appears to be inseparable from steam navigation. 

SiLVANus P. Thompson 


AZOTES 

At the of October z of the Academy of Sciences, M. 
DoiUas delivered an address on his friend. Prof. Woehler, of 
Gottingen, one of the eight Foreign Associates of the French 
Academy, whose death had been announced by tehgram. He 
also gave the list of the eight missions sent by the French 
Goventment to observe the transit of Venus. The total expense 
chained against the national exchequer ia estimated at t, 200,000 
francs. 

PaoF. Moseley, who is conducting the researches which the 
Cardiff Naturalists’ Society is making with regard to the fisheries 
in the sea beyond Lundy Island aad the mouth of the Bristol 
Channel, has been successful in obtaining a specimen of 

Amo£^08sus Lophotes,” a Pleuronectid with the anterior rays 
of the dorsal hn curiouiily elongated, hitherto known only from 
iwu dried skins in the Couch collection, the locality of which 
was uncertain. This specimen, which is now in the British 
Museum, establishes the validity of Dr. Gunther’s classificabon 
of this fish as a distinct British species. 

An excavation for geological purposes was made in the New 
Forest during the lost fortnight of September by Mr. J. W. 
Elwes of Otiexboum, and Mr. T. \V. Shore of Southampton, 
who obtained special permission for this purpose. A consifier- 
al)dk area of the Brockenhurst bed was exposed by the removal 
of about twelve feet of overlying strata near the r^Jwuy cutting 
which yielded such interesting specimens forty years ago. More 
than a thousand good specLmeos were obtained on the present 
occasion, comprising seventy species of molluscs and some corals. 
The work was directed by Mr. Keeping, of the Woodwardian 
Museum, Cambridge, 


^byr MtMn. TiUbner. It will be obleh more than a nwt wiUto 
of the authors former woik } the jpUtes wlB be eotbpely mrWf > 

Wsai« asked to stale that an a^ck by Pr. Jamaa OepU, 
F.R.S., entitled ‘*£volatloti by Foeve Impossible t a New Argu> 
meat for Theism,” writttn before his recent illness, wiU ahordy 
appear in one of the quarterlies 

Under the title of ** Boats of all Nations, drawn from 
Nature,” Mr. G. H. Andrews proposes to publish a work in 
large folio. Illustrative and descriptive of the origin, history, and 
peculiar characteristics of the smaller craft of Great Britain, 
Norway, Denmark, Hanover, Holland, Bdgium, Spain, Italy, 
Greece, Turkey, Asia Minor, and North America. The work 
will be illustrated by thirty facsimile copies of the original 
drawings and many sketches of details. The interest and utility 
of such a work are evident, and to judge from the specimen 
before us Mr. Andrews is likely to do the i^ubjcct justice. 

In the jf^tvUta da Socledadc de Instruc^ao do Porto, Prof. 
Oliveira r^uhu-ly continues his Catalogue of Portuguese Insects; 
in the current number it is carried to the end of BipMsHum in 
the Coleopt^a. In this same number is what appears to be a 
valuable contribution to botanical bibliography, vie. a Review 
of the Hepaticological Works of the European Flora publish^ 
since the appearance of the Synopsis riepaticanun,” priMod in 
English. The author is P, Stepbani, who dales from Leipaig. 

In Natural history NoieSf a series of articles on ** Plant 
Symbolism, as connected with the Early History of Mankind," 
by S. MarshaU, F.R.HUt.S., is bcit^j published. 

We have received from the Bristol Museum and Library the 
Syllabus of the usual course of lecture^ on scientific and literary 
subjects, to be delivered in the Lecture Theatre, on Tuesday 
evenings during the winter. It is as well arranged as in previous 
I years. 

In reference to our correspondence on the aurora we mhy say 
that Mr, E. J. Stone, director of the RodcUffe Observatory at 
Oxford, telegraphed to the Tinus on Monday night An 
aurora has been visible this evening, extending over a large 
portion of the sky. It appeared iu bright patches towards the 
south, which were continually changing. The spectrum was 
linear.” 


Among the special features of the Munich Electrical Exhibi- 
tion is a telephone Irausmitiing thither pieces of music per* 
formed at Oberammergau, which is about 63 miles distant ; also 
a giant telephone, which trammits concert pieces performed in 
the English Cafe, so as to be audible to the whole of an 
audience in a large ball at the Palace, A special interest also 
attaches to the transmission of power by a single wire from the 
coal-mines of Miesbach, about 37 miles distant, as the possi- 
bility of utUisiog the heat of coal at a distance without transport 
of the coal js concerned. 

It has been ascertained that the first experiment with air 
balloons was made by Montgolfier the elder, at Avignon, when 
he was B resident in this city in the month of November, 1782. 
He sent up in his room a parallelepiped of canvas, of which the 
measurement was 40 cubic feet, and which had been heated by 
burning paper inside. The room is still in existence, In a house in 
front of which the Municipality have placed a commemorative ia- 
soriptioti. The window fronting the street is adorned with an 
iron balcony, at both ends of which a small gilt balloon has 
been placed. The anniversary will be celebrated in Paris by a 
banquet given by the Academy of Aerostation, and very 
probably a local c^btation will take place m Avignon. 

AcxrvE preparations are being made for an electrical and gas 
exMMtlon, to be opened zf^ the Ctystal Falooe on October 34 . 

A on South African A Monograph of the 

j&xtnt*Tropical Species,” by Mr, Roland Trimen- 4 « announced 


At her country house in Sussex, Lady Dorothy Nevill, so well 
known for her active interest in natuml history, has two pairs of 
choeghs which are aUowed full liberty. They fly about the 
grounds, but are quite tame, and come to a window or into a 
room to be fed. One pair has taken to a small toww cm ihe 
roof of the house as a roosting place, and prevents the other pub, 
which hag to roost in a shed, from approaching it. TWs year 
the pair built a nest on the top of the wall of the tower in a 
comer under the rood and laid eggs, but unfortunately failed to 
hatch them. Although the chough is familiarly known a$ a bud 
readily tamed, it has apparent^ not been observed to nest in the 
domestic condition before. It is hoped the Intds may mar a 
brood next year in the tower. The nest they made is an 
tremely neat one, deep and secure, and lined wiih hair and wnot 
It is carious that the one pair should drive the other awuy from 
the tower, where there is plenty bf room for several nesis. The 
pairs keep apart all day, and seem to lose, when titus darned* 
eased, tMr natural gregarious instincts. 

Shocks of earthquake bocarred at St^ Louis and partu 
Illktus and Indiana on' September 27. 

ADVtCsfl from Montevideo annoitnoe the aidval ^tem of 
French Venns Transit expeditioix. Fart will observe thetiuhwIC^ 
Casmende Patagoneg, another party wUigo to 
The Brarihonaatronoiners franiiVof Venu|j||i^. 

four smtioas, vis, one at Janeivo, inie at 
in toe W^t Indies, and one about Cape Hons* / y ; 
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lIcbQit&lHO to thft Report of tfao ^vetamcUt CcoItaI 
Mosfitixb at lifi 4 niA tor tlie year by Surgoon^Major 

tbt iniimber of viaitora waa aii,aii |4 mi therefore 37*34$ 
m mm of the attendance in the previoiia year* and 23*051 
abcHW the average of the pteaeding dve yeaia. Of the vtaitors* 
40*17 per cent« were women and girUiand 59^$3 mm and boya; 
the corresponding rates in jgSo^Si having been 39*3$ and 60*63. 
There wa^ thus a Uigbt increase in the xntmber of ihmale viaic<»a 
on the days on which the Muaeinn was open tq all clasjtes. As 
In former yearir* the building was ckared of males* and reserved 
fixclasively for native ladies on the afternoon of the hrst Saturday 
of each month, but on these occasions the average daily attend- 
ance was hut 37 against 1 14 in the previous year. It is difbcult 
to explain this decline, in the face of the anxiety expressed by 
native gentlemen for expended means of intellectual culture and 
amusement for the ladies of their families. In some cases it was 
evidently considered uiuUgnibed to visit the Museum vrhen other 
l&dtuB were also allowed to attend, as 1 had various importunate 
requests to have the building specially opened for a single family on 
Sunday* which I obliged to refuse. All visitors before 
leaving tbe lobby are required to write their names in the dt>or- 
booh, or if unable to sign, their numbers are counted During 
the year 26 ‘45 j)er cent, of the total visitors, against 27 77 per 
cent, in 1S80-81, entered their names in the book, and 73*54 
}K:r cent, professed their inability to write. In looking at these 
hgures as a gauge of popular education, it has to be pointed out 
that in many ca^cs one member of a family ox party signs for the 
whole, and that a small proportion consists of children too young 
too be able to write. As stated last year, a large number of the 
more inlelligeut ordinary visitors pick up scraps of useful know- 
ledge os they pass through the rooms, and may come for the 
express purpose of acquiiiag information. A# a whole the 
Museum is perhaps the mod popular public institution in 
Madras* and there can be no doubt that its popularity and utility 
will racrease os the education of the lower classes advance. 
Tables B and C in appendix show the monthly attendance and 
other results as regards visitors. The report conuuns a list of 
the numerous additions in all department^* made to the Museum 
durii^ the year. 

Th£ mucous membrane of the larynx is known to be extremely 
sensitive* so that, when touched, violent reflex movements are 
produced, the glottis contracting spasmodically, and the whole 
larynx rising fc»rcibly. M, Brown S^quOrd has lately made the 
interesting observation (Cbw/»to Amduj) that complete local 
oasmtbesla may be obtained in the Urynx by directing on the 
upper port of that organ (through an incision at the back of the 
onhiud’s mouth), a rapid current of carbonic acid, for fifteen 
sepoads to two or three minntes. It becomes possible to imro- 
duce u tube and even a finger (in the case of u large dog) into 
the cavity of the larynn* and to tum h abont without producing 
leacilon. Cbloroibmi vapour ghrea the Bam effect, but the 
other gns is preferred. There is some irritation at the outset. 
The local aamstheria* vdiich is accompanied by incomplete 
giaeral ansesthesia, la&U several minutes (two to eight) after 
laopping the current. The experiment was repeated sevml 
rimes* ^ inCervais* on rim some animal, and no evil results were 
apfiame* M. Brown B^quard proposes to experrment on the 
human subject by introducing carb^c add into the larynx 
rim mouth or nostrils. 

. It baa been racently observed by Prbf* Fekhtfaigerof Munich 
that of a number of dilffeftfht Irinda of writing 
and pHnrihS wer auaathied* all those kinds that had been 
adth had a mom or less imM yeoction* while this 
pmpmif was iMwmet wiritiu imper (Paper 

^ b# aMy mstud in llria by plSu^ molsmMri bhH 

betweett itV ThOidd m was found 


to be due to free sulphuric add, and it is thought probable that 
in the use of aluxb, in resin-siring* free sulphuric acid isioimed 
in the mass of paper* and remains there. The durabriity of a 
paper must undoubtedly be injured by presence of free sulphuric 
add. Some of the papers with a strong acid reaction were kept 
fourteen days in a water bath* which was heated only by day* 
and they became quite brittle. The add also acts prejudkiaUy 
by gradually destroying the block colour of writing on the 
paper* especially in damp places. 

M. Gauthisk ViLLAiu has just published a translation of 
M, Cully's Handbook of Practical Telography," by Mr. 
Henry Berger and Paul Barduunant, of the French Postal Tele- 
graphic Service. This translation contains some useful supple- 
meut» on the peculiarities of F'rench telegraphy and tbe 
pneumatical service as es^tablibhed in Paris. 

We have received the J^MOtirngs of the Norwich Geological 
Sodety for i$&0'$i* together with the anniversary address of 
the president* Mr. J. H, Bloke. The former cuntains several 
good papers on load geology. 

A USEFUL “Tabic Gencrale ct bysteumtique des Matieres” 
contained in the first fifty-six Volumes ( 1829-81 ) of the 
of the Imperial Society of Naturalists of Moscow, has been 
prepared by M. E. BalUon, and published at Moscow by 
Archipoff and Co. 

Mr. R. Anderson is preparing for publication the papers 
read by him at the British Association, on Lightning Con- 
ductors. 

There arc now 375 naphtha wells on the Apaheron peninsola 
of the Caspian, their aggregate yield being 9,600,000 ewts. 
per year. 

Tu£ additions to tlie Zoological Society's Gardens during the 
past week include two Macaque Monkeys {Ma€acns cyn^tMl^m 
6 9 ) from India, prcscaied by Mr. A. I’’iich ; two Macaque 
Monkeys (Afaia^us iynom^gus d 9 ) from India, presented by 
Mr. L. Bennett ; a Macaque Monkey {Macaens cynotnoigus 6 ) 
from India, presented by Mrs. Paris ; a NUnas Monkey {Cfrc^~ 
pithfCMS pyrrhonotus 6 ) from Nubia, prc>ented by Mrs, F. 
Dixon; a Glutton (6 ’k.V luscm) from Russia, presented by 
General AstaahufT ; a Hairy Armadillo {D^Lsypns viU^^us) from 
South America, presented by Mr. F. R. Warre ; four Barbary 
Mice (A/us barOaru^) from Barbary, presented by M. Pichot ; a 
Blue and Yellow Macaw \Ara urarauna) from South America, 
pre<!.ented by Mrs. Attenborough ; two Common Waxbills 
(Esirtlda cinetea) from West Africa, presented by Miss K. 
i Court ; six Florida Tortoises (Ttstmio palyphenius) from 

Florida, presented by Mr. G. £, Manigault; eight 

Lemurs (sp, inc.) from Madagascar, dcixjsited; two Malabar 
Squirrels {Sdutus maxiwtus) from South India, a Violaceus 
Plantain Cutter [Almsopkaga vioiacea) from West Africa* ia 
Greenland Falcon (falco candiains) from Greenland, a Razor- 
billed Curassow {MUua iuberosa), a Crested Curassow {Crax 
al^cior) from Guiana, throe Elliot's Ph^&ants (Phasianus sUM 
6 9 9 ) from Ningpo, purchased ; a Black-faced Spider Monkey 
(Atilis atir) from Peru, an £Uad (Oreas canua 9 ) from 
South Africa* received on approval, 

BIOLOGICAL liOTES 

Oh a New o# CitYKrorHrcEjE.— A fresh watia- aljp 

twntly dhwovdred in Braril* bdongimr to the group of riie 
Stig^netnew* haa b^en described by Dra^ £. B^nec and A. 
Grunoiy* under riie tHMtoe of Miwea Thb alg«* 

romatkable to varldttt ways, -externally raa«mbl« 
pikufUf Huy,* Be Artmds rounded, more or less irregularly 
; lolobby* atidto to^a diioieier of about twenty-five iMllrinetrei* at 
[ fim seBd and fioowwiwt firm; brier th^ become hollow and 




a «etlM ba&ittiiientQ»oxrA|pli^) 
Mdltt fthmi o€b«c p*|Km «nd npte^ an pdlid^ mo^phy 
m fltoattlQi. t^ie i$ «(U*.«d by Ud^A, and 

puimilifid Hftttkbon of Vkona, 

THtf Utamer Ltmiu retdrnod to HammerfoKt on October i 
from the feoutbem p&it of the Sea of Kara. The Captain reports 
thati o^nC to the prevalence of a hard froet and the conaeqixent 
aecBimuatma of loe^ veaaeb are unable to paci. Ihe Louist left 
the X>aniflh ex^doriiig veasehi, Phnm anl D^impha^ on Septem 
her no, loe-bottod^ at a point e i^ty mUea to Uie east of the 
inland of Waigatc. AU was wdl on boird, and hopes were 
entertained that they would shortly be set free. 

l|t the October number of the Proctedm^s of the Royal Geo- 
mphical Society, the lea'ting ^pers are on the Cameroons 
District, West Africa, by Mr. G^rge Greofeld ; and on the 


iwatnii ion«i«ea ooewtiM lo almidMtly 
watw tUck Uc* uotp, aadl^^ wa^ed «p 
?* ^ AalwMic ngjoBih telott it Utpira, u Sir 

Wlwna SiM.Mt 1* tiottad ovartiowd 
^j, . wl** JalljrdA* wpli tfut, wltta 
3>d>lwl Oiidr •fcatow^ k tmk of 


Coast Lands and some Rivers and Pons of Mozambique, by Mr. 
H. £. O^Neill, H.B.M. Consul, Mozambique. From the Notes 
we learn that Mr, H, Whiteley, who ha*< devoted himself for 
many years to natural history pursuits in the interior of British 
Guiana, has just returned to England. He resided for upwards 
of a year among the Indians in the neighbourhood of the ramouf 
Mount Roraima, of which in its many aspects he made a 
numerous series of drawings. The number, we may say, con* 
tains a full report of the important paper on the Deserts of 
Africa and Asia, read by M. TchihatcheiT at the Southampton 
meeting of the British Association. 


PELAGIC UFE > 

/VS used technif^y by naturaHsto, the term “Pelagic” applied 
to living things denotes those animals and ^nts which 
inhabit the surface waters of the seas and oceans. Tost as the 
land surfaces, the sea 8hore<>, and the deep ocean beds are each 
tenanted by assemblages of organisms specially adap^ to the 
conditions of existence there occurring, so the surface wsters of 
the oceans ore inhabited by a characteristic fauna and flora. 
The special modifications in structure which the members com- 
posing ibis fauna and flora exhibit as adapting them to their 
pmliar environment are of a most interestmg and remarkable 
character i and it is concerning the nature of the Pel^c fauna 
and flora, the mutual relations between the two, the strange 
forms which Pelagic animals assume, their curious habits of life, 
their zodliwical and geological importance, that the present lec- 
ture Pelagio Life will consist. I have spoken of pelagic life 
as belonging to the surface waters of the oceans because it is in 
the superfi^l strata in which it appears to be most fully deve- 
lop ^ ; but, as we shall see in the sequd, It U impoislble as yet 
to limit definitely the range of pelagic foarms in depth, and we 
shall even have to refer to some connections of the fauna of the 
deep ocean bottom with that of the surface. 

Pelagic life then Includes the inhabitants of the whole ocean 
v^rs, esududing those belonging to the bottom and shores ; 
that is to say, the Inhabitmits of an area equal to nearly three* 
quarters of the surface of the globe. And it may tend to enhance 
w apprectatiott at the outset of the importance of the pelagic 
fsnna if we reflect that in point of munbeK pdagic animals 
fUi^bly far eicceed all otl^ existing. The extraordinary 
uundance of life, as seep at Uie surface ofthe ocean onder certain 
wrcu mrta nces, when the water is often dWiloored ibr tnfles and 
^ surface strata abeblntely filled with small has often 

.‘V voy«(pn, but «m never be ful^ ruliwO^ 
« U •ctnelly witneiMd. 

pdwric animals at allls dIreeUy dependent on 
planu. No animal life ean exiat withoot vegeti^ 
Tood« a basl^ and the first Ifei^ substance wliidi came into 


by other simple minute algm, -mainly OscUlatoriss. As We passed 
throng the Arafura Sea Mween Attstralia and New Guinea in 
the CMlmgser Expedition, the whole sea for several days^ vt^mge 
was discoloared far and vrid; by such slgae, and smelt like a ruedy 
pond ; and in the Atlantic we passed for days through wafer 
lull of minute algss {TritAi>demmm) gleaming in the water hke 
particles of mica. From these fine alK the simpler animals, on 
which the higher animal forms subsist, derive their food. No doabt 
the food-supply is largdy supplemented hy organic of all 
kind« drifm feom and by floati^ sea-weeds, certain 

mcles of which, like the gulf-weea, grow in a pelagic condition. 
Coccosphcres and Rhabdosi^keres may very possibly be of vege- 
table nature, and contribute to the pelagic stock of food, together 
perhaps with some of the Cilio-flageUata, socU as Ceratiom,^ 
which may prove also to be physimogically ^vegetable. How- 
ever, in miny parts of the ocean vegetable organisms are not 
markedly abundant, and it had always seemed to me that the 
ultimately pelagic food supply was scarcely as abundant as it 
should be to account for the vast extent of pelagic feuoa, until 
the recent establishment by Dr. Karl Brandt, of m existence of 
the curious condition of mutual relations of certain animals and 
plants known as symbiosis. 

It is foond that amongst the tissues of certain animaL 
there are oonstantly imbedded quantities of uoicellular algae. 
These aigse are not to be regardra as parasites, but a reladon 
of mutual bwiefit exists between them and the animal with 
which they ore associated; they are nourished by the waste 
products of the animal, whilst the animal thrives on the com- 
pounds elaborated by them and the oxygen they set free. Such 
an association of mutual benefit is termed ^mblosis, and it 
was in the case of some of the most abundant of pelagic animals, 
the Hadiolarians, that the trne nature of the algae in question was 
first discovered Cienkowsky. 1 shall throw on the screen a 
figure of one of these Radiolarians CoUozoum inerme. It consists of 
a rounded mass of jelly traversed by fine radiating pemidopodia 
with a central sphiwcal sac or capsule, and in the interior of 
that a large oil globule. One function of the oil globule apparently 
is to float the animal at the water’s surface. The animm has the 
power by some means of rising or sinking . at will, probably by 
means of a modification in the size ofthe oil globule. Embedded 
in the jelly ouuide thecapsnle are seen conspicuous brmht yeUow 
cells, one of which U shown in the act of dividinjg. "niese cells 
contain starch, and are the unicellular algsc, which Brandt has 
termed ZooxantheUm. It is obviou^i that a componnd organism 
such as this is self-supporting, requiring no external source of 
organic food ; and it would be quite possible to conceive the 
existence of a vast pelagic fauna having Radiolarians combined 
with their ZooxantteUse only as a basis. The single organism here 
represented on the screen Is not larger than a pm's head. In the 
living condition thousands of such are united, clustered together to 
fon^ little bolsters of jelly about half an inch long, and on calm 
days on the ocean the whole surface water may be seen fall of 
mch masses for miles and miles, as for as the eye can reach, 
forming a vast supply of self-supportiaig food for other priaglc 
organimns. It Is i^mble that the symbiotic condition in Radio- 
knans is of great importance in the general economy of pelagic 
life. There are other pclagfe animals, for example, Ctenophora, 
in soma of wlddi uni^lular algm are similarly present. 
Symbiosis may posribly have been more common amongst 
pelagic faunas of earlier geological epochs, when diatoms appa- 
rent^ were not abundant oar n m*existent The Radiolarians are 
characteristic members of the pelagic fauna. Most of them are 
provided with moat beantiful siliOeous skeletons, as, for example, 
likiMo^dtra kptamita^ now on the screen. It is, as may be seen# 
provided with a stock of Zooxanthella like Colloaoum. 

Animals are pelagic in very various degrees, and may be placed 
under a aeries of eateries accordingly* There are the ^lagic 
animidt /erxmps/feerr* Uiose that are found «t the greatest distaiiGes 
from shorn, and which are capable of p assing their whole exist- 
ence there# and are floated only accidentally to land. Such are 
the Radiolariatis, Sfoboaoplhora, very uuoleitms Crustacea, Al- 
clopa, Tomoptens, lieferopods, lanthina, Pteropods^ the Pelaq^ 
CejduUcmods, Salpm^ and Pyrosoma, and numerous pelagic fish. 
Tbfee be termed enpeh^dc- Ihea there $rtt 

jbtlmri^ nchea itieny B^lfliomedusm end most Cfemoidk^ 
thougb t horoitfdaf peh^ in habit, are met wim in greatest 

iftufe^fes ebMT^ 



mtmben xmx luid. ^ fartW ntunercnif wanawdv which 

am mily ih their Urvml condHion, and which, siWamiiig 

at the surface with the striqtly peUgIc forma dlnriitf their ear^ 
ata^, risk to the bottom when matare to lead an entireif 
dlfmat existence. M^Uh other pelsfpc forms; the conirerse is 
the esse ; the pelagic tmakes, tmUea* and birds come on shore 
to rear their Toung, spending most of their adult life on the ocean, 
and certain i^ales ai^roach the shore at the breeding season. 
These two last gron^ may be termed hemipelagic. 

It is> imposainle to draw a sharp line between any of these 
mronps ; th^ run Into one another indefinitely, llias, unlike 
Coe abundant flying-fishes (Exoeoetus), the flying gurnets (Dac- 
tyloptetus), are never found very far from land, but lead a partly 
t^Iagfc eaittenee^ taking frequent flights from the surface, and 
inhabit the bottom in shallow water, being taken some- 
times at the bottom with a hook and line. Amongst the Hydro- 
medttsse and Scyphomedusie, all gradations ot pelagic habit 
occur. Many of both are attached at the sea bottom at certain 
stages in their life history, or rest on it habitually, some possibly 
in very deep water ; others, closely allied, exhibit no fixed con- 
dition, and are entirely pelagic. 

The Sargasso Sea has a peculiar fauna of its own, which 
cannot be coniddered as strictly pelagic, composed of animals 
Specially adapted to cling to the gulf- weed and inhabit it, and 
during in general aspect from other pelagic forms. Vei^ 
much tms been written on this fauna, whicn is so special that it 
may well be left out of consideration here. 

Most characteristic of pelagic animals is the almost universal 
crystalline transparency of their bodies. So perfect is this 
transparency that very many of them are rendered almost entirely 
invisible when floating in the water, whilst some, even when 
caught and held up to the light in a gloss globe, are scarcely to 
be seen. The skin, nerves, muscles, and oi her organs, are abso- 
lutely hyaline and transparent in the^e form^, but natural selection 
seems to have been unable to render colourless the liver and 
digestive tract in many instances. Ho these ports remain opaque, 
of a yellow or brown colour, and exactly resemhle, when seen 
in the water, small pieces of floating sea-weed. A familiar 
example is .^atpa, Pelagonemertes is another. 

Certain few pelagic animals are coloured bright blue for pro- 
tection, 80 as exactly to resemble the colours of the waves. Such 
are Minyas ccKTnleu!;,Velella, Porpita, Physalia, Olaucus, lanthina, 
all of which are forms which float at the very surface, with part 
of their bodies more or lew out of the water. The blue colora- 


tion seems to be connected with this latter circumstance, as pro- 
tecting the animals probably from predatory pelagic birds, to 
widch they wouUl be invisible at any distance. Velella does not, 
however, thereby escape its enemies altogether, for a young turtle 
which we caught at sea during the Challenger expedition, had 
its stomach full of Veletlas, and we often found them in the 
stomachs of altjatrosses, lanthina, the well-known bright blue 
gastropod, construct* -a float built in compartments, which is 
attached to its foot. If this float be detached, the animal sinks 
and dies. It is said to be devoid of eyes. GJaucus is a nudi- 
branch mollu‘*c, which lias the sides of its body modified into 
curious fin-like fringed lappets. It floats habitually with its 
ventral surface upwards, its foot being applied to the surface of 
the water, just as n that of the common pond snail, Paludina, 
when the animal is creeping at the surface of the water. In 
consequence of the position thus assumed by Glaucus, Its 
ventral surface is coloured deep blue, whilst its dorsal or 
under surface h of a glistening lusfrous white. One » so 
accustomed to animals floating with their back upwards, and 
being coloured accordingly dark on the hack and light under- 
neath, that the appearance of the animal is most deceptive, and, 
indeed, entirely misled J,>r. Bennett, who, in his account of the 
haljits of the animal, speaks of the blue aspect of its body as iU 
back throughout. 'ITjc curious fish, the Remora,^ which adherea 
to sharks and ships, js similarly dark on the exposed ventral 
surface, and light on the back, and one can hardly persuade 
oneself of the lact when one looks at one in the fresh condition. 
The circumstance proves bow completely the arrangement of 
such colouring is protective in object, 

Olaucus i» most persistent in maintaining its position with 
its ,back turned downwards. I tamed onq over several times. 
It stnigi^ed with its fins somewhat like a turtle on its back, and 
quicKiy regained its {lontioU. Curiously enough, according to 
llr. Bennett, it feeds on VeWk, which, like itself, is blue, 
similarly the blue lanthina feeds oh blue Velella. 

^ Tbu fact teems nut to be reeonted ictkyolegists npr figured. When 
die fish is pur in spiriti the light tint of the doiSol surface disappears, 


SotM few pelagicaidmaiBaft npftMUiatd}yo(4tn^^ 
small Copeim Bappbufrhina bu alpkys exdk^ ihe admirhuou 
of naturalbtfl^ being tmax^paased by Urn brUlknt metallic IttiAte ' 
of the bumming birds, aud iUiplaybig ^ the colours of ^ 
^ctrtxm with ah intensity the gleam of the diamond* 
The figure of this animal now on the ac^n appears britllont 
enough, but it gives but a faint idea of the actnal b^Uiancy 
of w animal. The colouring in this case is of sexual import, 
being confined to the males. 

A further remarkable fact about pelagic animals is that 
very many of them have either no eyes or very large eymw the 
latter condition being roost common. Thus the whole of the 
Pteropods have either no eyes or mere rudmientfiof them, and the 
Siphonophora and Ctenopnora have no eyes. 

On the other hand, animals with huge eyes in proportion to 
their sire are common in the pelagic fauna. As an example, X 
shall throw on the screen a representation of the remarkable 
pelagic Amphipod Phronima sedentaria^ you observe the enor- 
mous size of tne compound eyes, which occupy the entire front 
of the animal^s body. The female f^ronima sfH^nlaria has the 
curious habit of living in a tub-shaped transparent house, open 
at both ends, whicn it forms by gnawing out the inside or a 
young. Pyrosoma colony, and, with its brood of young cludered 
round it inside, it sculls its tub with great rapidity through the 
water. 

Here you see another crustacean, a Copepod of the gentw 
Coryeceus. All the species of Coryc^cus have a very large pair of 
eyes ; hut in the present form the eye apparatus is ro extraordi- 
narily enlarged that a large horn -like outgrowth of the bofly has 
been formed projecting from under the thorax, in order to accom- 
ino< 1 ate the ntrrvous structures and get a long enough focus for the 
lenses. This fijjure is from an unpublished drawing by my 
lamented colleague on board the Challmger^ Rudolph von 
Willemoes Suhm, who specially devoted himself to tlie investi- 
gation of yielagic aniumls during the ChalUng^ voyage. He 
names in MS. this curious form, which is apparently as yet un- 
described Coryeseus Megalopn, X'he animal is of a fine blue 
tint when living. Most remarkable of all for their eyes are, 
however, perhaps the pelagic annetidR, the Alciopidse. Their 
eyes are of enormous size and most perfect construction, and far 
surpass in both respects those of all other annelids. 

In thus being blind or provided with extraordinary organs 
of vision, the members of the pelagic fauna resemble those of 
the deep-fiea fauna, and there arc other points of resemblance 
Ijctwccn the two assemblages of animals, such as tliat amongst, 
both a large proportion of phosphorescent animals occur. 
Prof. Fuchs, ^ in Jately-publwhiwl most valuable papers on the 
Pelagic Flora and Fauna, and on Deep-Sea Life, has dwelt 
much on these resemblances, and concludes that they are to be 
explained by the circumstance that, like the dee^sea fauna, the 
pelagic fauna is to a very great extent a fauna of the darknes^ 
the deep-sea fauna living where darkness, as far as sunlight is 
concerned, is perpetual, and the pelagic fauna being noctur^ 
its habits. By far the greater part cf the pelagic fauna is thua 
nocturnal in its appwonce at the surface. In the day-rime the 
ammals composing it sink to considerable depthSr and th^ rife 
only at night. Certain pelagic animals, however, seem pot to 
mind the snnlight. Radiolarians may be seen at the auffaoe 
when it is calm, in the full glare of the sun, and so may Vetellas 
and lanthinos ; indeed these latter and some other « cannot leave 
the surface. Some Ctenophora, especially Euchtris, according 
to Chun, seem rather to like the sun. Flying^fisb, again, are at 
the surface day and night, and the beautiful pelade fish ^U«a 
dolphins (CoryphoEtiaf *ihow their wonderful colours to beat 
advantage in the full sunlight, as they swim tOcUy round a 
becalmed vessel. Winds and storms drive all the pelade 
animals below which are capable of descending, and doe may 
sail over wide tracts of sea during boisterous w^dhsra^d imogiof 
that the water is almost barren of Ufe, whereas a caltn 
would have siiown the whole HUtfaee teeming with apsinallk 

llie important question of the day with rt^gard to mdagic 
is, to what depths does it; extend ? How far do the 
which co^ up at night dm^md, and do any which newer 
to the surface extend their range below the limit ot them agiw r 
and do auy inhabit (he reg^u leading down to the verjr 
sea bottom? ' 

prof. Weissmann,* from hU observations on wM 
^Jed the pelagic fauna of take Constauet, has shd^ ^ 
Jt 7^' die Pslogiaeiw Fieri ttad Fauom Ji 
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of wllidl U H coijapoae4 i^owly tin waA link jott 
They ttOtor Aioktoiigriatt^ 
do^h wiJSk ti»<inty*tive'^bomftf but from this d«pth rise 

jiuoUy to th« turf^oo in the evenings foUomng the limit of 
dmUnem* » the aun leUj and they descend in the same manner 
in the morning aa the sun rise& TroF. Forel has observed the same 
fact* fn the X.ake of Geneva. Now a depth of about twenty-five 
iatbotns hds been shoam by Prof. Forel to be the Umit at which 
sextshised paper ceases to be acted upon by direct suntight in 
the Waters of the Lake of Geneva. Below this depth no sun- 
light penetrates. Prof. Wcisnnann, after trying all other 
apparent explanations, concludes that the reason why the^lagic 
erttstacea oscillate perpetually in this curious manner in depth is 
in order to economise the light and be able to feed during the 
tumity-foar hours over their whole possible range of feeding- 
ground. Were they to remain at the surface during the daylight 
they couM not see at all to feed in the depths in the weak light 
at night. This most ingenious explanation wlU no doubt apply 
equally \^e]l to all the marine pelagic animals with well-deve- 
loped eyes, and which feed on the nearly stationary vegetable 
matter and dJdns held in suspension by the surface strata of the 
waters. Whilst tlie numerous blind forms which execute similar 
dmrual oscillations, such as the Ctenophora,^ Bohinoderm 
larvn?,* Preropods, and others, must follow the cmstacea and 
other small frv to feed upon them. Indeed the whole pelagic 
fauna is so closely Inter-depcndent, that it must needs move 
together. It is very probaW that some forms come to the 
surface oidy at night, l)ecause thereby, like so many other 
nr»cturna1 animals, they escape many possible enemies by always 
keeping ill the dark. 

Dr. Chun has observed that the Ctenophora of the Gulf 
of Naples, after being abundant in spring, become ex- 
tremely scarce and almost disappear during (he three summer 
m mths, and re-ap^iear suddenly again in great numbers in the 
autumn. He believes, from having caught them in the summer 
at considerable depths, that these Ctenophora descend annually 
at the end of spring in order to feed on the minute Crustacea 
which then remain in deep water {v&ry possibly because the 
more powerful light allows them then to feed at the lower level), 
and that, having become fully fed up, and the young having in 
the depths pass^ thtou|h their metamorphoses and reached the 
adult condiiiou, they rise toother to the surface, and appear 
in a swarm as if by magia One of the Ctenophora with this 
habit U the beautiful veous girtUe { Catns v^teris ). Scy pho Medusae 
[Cajfia^ta and other pelagic animais, appear to jier- 

form the same periodical migration in depth, Doiibtlesa simitar 
annual migrations in depth occur amongst pelagic animaU in 
various parts of the world, and this may account for the extra- 
ordinary scarcity of some few. 

Jt apj^rs probable, therefore, that r^lagic animals jier- 
tom oscillations in depth from three different causes. They 
perform, firstly, diurnal oscillations in accordance with the 
changes in light and darkness ; these, secondly, are liable to 
Conuant interruptions from the occurrence of boisterous weather ; 
and thirdly, they may alter their depth periodically, according 
th the season of the yw, 

"Jlte great inland fresh-water lakes have each a regular 
coast or littoral fauna, a deep-sea fauna, and a pelagic 
fauna, just like the oceans. The i>elagic animals of the 
lakes resemble those of the sea in many interesting pnrricu- 
liiu. They arc, like them, hyaline and transparent, of most 
curions forms, modified for a constantly swimming existence, and 
sc^tlines jposw!i;s immcnaely develops eyes. 1 shall throw on 
the screen hguro^ of tiiro cradaoeans from the pelagic fauna of 
Lkke of Geneva, from Prof. Welsstnatm's figttres. Both arc 
Cladocera or water -fleaH, of the ohe-eyed family, Folyphemidoe. 
The Bythotrepbes, is of moit extraordinaiy shaf^ having 
an cnormoudy long tail spine to balance Hs top-heavy body ; fi 
is transparent like glass, but in late autumn oecomes covered 
.wi^ beautifhl ultra^mariue spots. It has a single enormous 
codipoUtid eye in front, atid lu the brood pOuSt, under the 
totwed carapace on the back is born u aiugle egg. The 
second, U aUo of most extraojdiimry tom ; 

U 14 absolutely fraujsparent, like Bythdtrephos, nnd almoa 
ItivisiUe iu a glass {^Twateft It has an enotoous pair of 
tothcM rowing antcato to sustsdn it in the whter. This 
^ wcB a» a spades of Bythotwe^es, has lately 
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been discovered by Me. Conrad Beck in Grasmere Lake, in 
Westmorehukd, toiler wUh other Cladocera, lo that our own 
lakes have their pelagic fauna. Lept^ot^ hyalina had prevkmdy 
been found by Mr, Bolton in the Olton reservoir near 
Birmingham.^ 

But me most important question, as I said befive, b to what 
depth do the pelagic animals of the ocean descend ? This has 
rrauined an unsolved problem ever since it first exercised the 
mind of the great Johannes Muller, though in his time the question 
was a different being directly connected with that of whether 

there was any life at the deep-sea bottom or not. An open net 
sent down to any depth, as it comes up may catch animals at 
any intermediate de]^. Hence it is impossible to assign to any 
particular depth with any certainty any animals found in a tow- 
net when raised to the surface. What required is experiments 
made with a net so constructed as to be sent down closed to n 
certain depth, then opened, then towed for some distance, and 
then raised again to the surface. Such a net has been de- 
vised by Capt. Slgsbec, of the U.S. Navy, the inventor of nearly 
all the bent deep-sea apparatus now in vogue, ami has been used 
by Mr. Alexander Agassiz, who found that the pelagic animals on 
a calm day extended pretty uniformly dow'iiwaras from the surface 
to a depth of 50 fathoms, but that at depths of more than 100 
fathoms nothhqy was to be caught at all. Unfortunately very 
few ex]>criments have as yet been mode by Mr. Agassiz with 
the instrument, and therefore no final conclusions can be drawn 
from thetn. We look forward with the greatest interest to 
further prosecution of similar researches. 

On the other hand there is evidence j)ointing to a further ex- 
tension in depth of deep-sea forms. On board the CftalUnger my 
colleague, Mr. John Murray, throughout most of the voyage, 
made very numerous experiments with the tow -net at great depins, 
and so constantly obtained very difFerent results by these means 
to those which were »^hown by nets simultaneously worked at 
iniermediite depths that he is firmly per&uadcd that the Pelagic 
Life extends to very great depths, indeed certain animals which 
he caught such as the Phoeodaria which have been described by 
Prof, llaeckel, were obtained only from nets which had been 
down to very great depths. It is indeed possible that there is a 
direct connection between the deep sea fauna and th it of the surface 
and that the young of certain deep sea fiah pass their early 
existence at the surface amongst the Pelagic throng. It is known 
with certainty that the young of m.iny fish living in tolerably 
deep water, such as the cod, inhabit the surface water in their 
early stages, and it is possible that the e^gs of fishes living at 
great depths may similarly rise tc the surface for development. 
Prof, LUtken * has described a small fish w hich was obtained from 
the stomach of an albacore which appears witliout doubt to be 
the young of a deep sea Lophoid, probably 
rheinharaiiij and the young of other deep sea fish have been 
found under simUar circumstances. 

Mf. Agassiz, whose authority on the matter is of the gi^test 
weight, is nevertheless convinced® “that the surface fanna of the 
sea is really limited to a comparatively narrow b;lt in depths and 
that there is no intermediate belt so to speak of animal life 
between those animaU living on the bottom or close to it and the 
surface Pelagic fauna." Ir this be the case then (he Umit in 
depth from the surface must be ultimately due to the Umit iu 
the penetration of sunlight, and consequent growth of vegetable 
organisms. Over this belt tlie ultimate source of food of the 
Pelagic and deep sea animals i*. c j«ccf»trated ; below it a con- 
stant rain of oiganio Mrts is always faUing slowly,^ ihrou^ an 
immense interval of absolute darkness to the deep sea bottom, 
but this rain thus spread out is sparse, and l)eiiig so, it could 
scarcely be obtained by animals devoid of or unable to employ 
vision in sulficient quantity to sup]>ort life. 

If the intermediate tone is permanently inhabited at all, such 
habitation probably depends on the p losphoresoence of the 
animals dwelling in it whereby they are aMe to use eye) and 
pick Up the scanty food* It i^ quite pomble that some of the 
endowed with phosphorescent organs such as the Scopeli 
which, as Dr, Gunther re^^^rts were brought up in the CJkaU^H^^ 
nebs “from any depth to a, 500 fathoms," and some of which 
occur on the surface, may roam tbroujgh the intermediate one 
finding food by means of their Own light, and that may be the 
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Teuou why they bear the j^ecuUar emus Uiey but the food 
imwt be so iofinttety ie:»re scanty over this tolecfne^te aone dian 
1 iithjB4tp{>er atTmtum iKat lift catmot be abundant in itanywherci 
no armneement mdh as pirobably exists at the deep sea 
TOttom arhereby anphosphoresoent animals profit dte phos* 
phoresoence of others can oocor. At the ocean bottom the 


tonOi and life in abandaitcc becomes possible a^ain. The exist- 
ence of a deep sea fauna at any ^eat distance from coasts 
depei^ upon that of a Pelagic fauna overhead. 

With a net capable of acting like that of Captain Sigsbee .a 
vast amount of most interesting investigation lies open. We 
know as yet next to nothing certain as to the carious oscillations 
in depth and migrations of the Pelagic fauna. The matter 
would be a very pleasing subject for research for any yachtsman 
so disposedf who would care to investigate the movements of 
the sunace fauna of our coast^^^ and I would urge any here pre- 
sent to take it up. 

With regard to the connection between Pelagic and Deep-Sea 
Ufe, a most imTOttant question is the still unsettled one as to 
the true origin of the Globigerina mud ly which so vast an area 
of the ocean bottom is covmd. As is well known, Globigerinec 
and other Foraminifera with calcareous shells occur in abundance 
at the surface of the ocean. They were originally discovered 
there by Johannes Miiller, who was the first to observe in the 
Mediterranean off the French coast the Pelagic Globigerina and 
Orbulina which are provided with long fine calcareous spines all 
over their shells, on which to extend their gelatinous tissue and 
thus by increasing their volume enid>le themselves to float. Other 
surface forms are devoid of spines. The well known Globigerina 
mud is made up mainly of su^ shell;:, and the question is whether 
the main part of this important deposit is derived from the 
surface, or whether on the contrary the shells composing it 
belong to animats living on the de^-sea bottom. Mr. John 
Murray who spent the whole of the ChtUUnger voyage and most 
of the time which has ekp^ since in investigating the aurfoce 
fauna, and comparing with it the deej>&e% deposits writes to me, 
that he is convinced that in a pure Globigerina mud not 3 per 
cent of the carbonate of lime it contains is derived from 
organisms living on Ihc bottom. On the other hand, Mr. H. B. 
Brady, the gfcu authority on Foraminifera still seems from the 
tcttour of his shart report on the Foraminifera of the 
Mrrani Expedition, to hold an opposite opinion,^ although he 
evidently wavers somewhat.^ The sarc ode contained in the un- 
doubtedly living surface globigerinse U tough and readily pre- 
served in alcohol. It remains firm after the shell has been 
removed by adds, and may be readily stained with carmine. , 
There is no reason why the sarcode of deep-sea specimens should 
not be demonatxated with equal ease, yet it is only very rarely 
that any is found in them, and even then it appears not to be 
definite and fresh like that so readily procurea from surface 
spedmeas, and constantly to be seen in other Foraminifera which 
certainly live at the b^ttotn. 1 have never discovered any satis- 
factory trace of it myself, though 1 have often sought for it in 
fresh specimens of globigerina mud. The question whether any 
form of Globigerina does or does not live on the deep sea 
bottom is one which still urgently requires a definite answer. 
Hie subject of the origin of the Globigerina mud is ably dis- 
Cttssed by Bntschli,’* in his account of the Protozoa now in course 
of issue. One of the principal dUficulties in the matter is that 
much thicker Globigerina shells are found on the bottom, than 
are met with at the surface. He suggests that the additional 
thickness may be added to the shell as the auitnal becoming 
heavy gradually amks into deep water out of reach. | 

An important geological question is connected with the deposition { 
of the Globigerina mud. Prof, Hanghtou, Dr.CroU, and more lately I 
Mr. Wallace in his ** l>Und Life,” have made attempts to arrive 
ttt the age of the sedimentary rocks by calculating the time during ; 
which a deposit of the mean thickness of the stratified rocks m < 
the globe would be formed on the sea bottom at the preient average 
rate of denudation. In working out this problem Prof. Hau^ton 
regarded the materiali as spread uniformly over the entire sea 
bed, whereas Dr. CroU and Mr. Wallace maintain that alt the 
depoelt worth consideration may be regofded as taking place 

* Eepluradoa of dw Faroe Chsanel during the suiraitf of 16S0, by Staff 
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within a oomparatively short distehoe of eoa^ Mr* 
behcving that the deposit taking place bMoM a distauee of too 
miles on an average is not very g^» and Mr, Wallace tednetuf t]te 
area cd hypothetical deposition to a vfny mufh lees bresd^ 
Now both of the latter observers seeiifi to have forgotten that 
the whole 0/ the oigiamc dehp-sea deporits, all over the ocean 
beds must be taken Into cansidemtion te any sYKth ^c^dadonl, 
quite as much as any deposits of insoluble rilu whMi my be 
. formed near shore. The vast deposits of calcarepKl j|^bigeni|a 
mud, the sUioeous Radiolaiian and tHatoxnace^ius depo«dts ail 4 
the abundant red clays of the still deeper areas are as much tM 
products of the present denudation of the earth’s surface, as the 
oanks formed near the river mouths. There U no other souroc 
from which they can be derived. A considerable amount of the 
results of denudation is carried by the rivers into the ocean in 
solution, and a farther quantity doubtless becomes dissolved by 
the (>ea water when the river water is mixed with it, and the 
Pelagic Foraminifera and other animals assimiladog it carry it 
far from the coasts all over the oceans and depout it in the 
deep sea, spreading it evenly over the bottom. 

A large quantity of the sedimentary rocks taken into consider- 
ation in one side of the calculations referred to, resemble the 
deep-sea deposits in being mainly ultimately or directly deposited 
through organic agents. 

X cannot Tmt think that some modification of the results attained 
in the calculations referred to nny be required on this considera- 
tion, and life allowed to add a few more tens of thousands of 
years- to her age. 

The whole existence of the Pelagic fauna depends on the 
denudation of the land, were it nut for this the supply of mineral 
matter in the sea water would have become exbaostra long suro. 

The Pelagic anitntls prey upon one another largelv. ’Iiie 
voracity of some of the most harmless looking jelly-like forms 
ii extra )rdinai7, Dr. Chun describes the Ctenophor Beroe as 
swallowing ano'^her Ctenophor much larger than itself with the 
greatest rapidity distending its body enormously in the act. Many 
of the larger pelagic animaU, like the whalebone- whale, feed on 
large qaauiities or mmute animals, Prof. Steenstrupp has found 
that certain Pelagic Cephalopoda feed on minute Crustacea 
and the use of the wide oonical membrane surrounding the arms in 
the Cirrhoteuthidas is apparently to catch shoals of Entomostraca. 
Similarly the Penguins of the soutbern sea seem to feed largely 
on minute cru«tacea. Their stomachs are to be found crammed 
with them. In catching them they move through the water with 
immense rapidity, and ml such feeders are endowed with Immense 
muscular power. Other pelagic Cepbal^ods may be seen at the 
surface In droves pursuing shoals or fish and squirting the water 
from their funnels into the air in small jets in all directions. 

A most remarkable fact is that certain larval forms of shore 
animals undergo extraordin^ modifications under the inftn* 
ence of Pelagic existence. The best known iustaooe in point 
i'l that of the Leptooephali, which are small ribbon-shaped 
fishe.4 absolutely transparent, and in many cases devoid of 
any hsemoglobin in their blo^, whilst the sli|^t skeleton they 
possess is cartilaginous only, and the whole Usntes are sofr aim 
pulpy. They are often aoundant at the sea soifaee far from 
land, but arc never found sexually mature. There seems to 
be no doubt that the most abundant of these forms am the yaung 
of conger ecL, but off many coasts, os for example, that Of Nor^ 
way, where congers are abundant, no LeptoCe^ali are ever 
found. Dr. Giinther’s conclusion is that au these outtoufi fiid) 
are the results of the abnoruial development of the larva ofvarioas 
fishes (possibly sprung from eggs acddentally shed at the mt* 
fact instead of the bottom), which continue to grow to a certaisi 
size without oorresppnding development of tlwlr organs^ end 
perish without ever lieommg mature. 

Another instance of similar modification U that of the yottng 
fiat fish termed Platessse, which are hhe the per 

fectly transparent. 1 hese are also often takem in the open Otean 
and it appears probable that when ihus | 4 aecd W|der 
eircumsunces thdr development toomes aiwtei^ 
probably perish eventually, like the Leptoec^duU^ wWwtejfc 
aitaiigei|D«nt of their em ever beoonnng 
deep sea is devoid of fiat fish and it eeettii jm 

larvae should ever find their Way back todiore, ' . , 

In die ca^ of the young of the Myiiig Gnmdt 
anulogoos Qoears. Iu the mintte young a revteidoh: Ik 
ancestral condifion k cxhihilel the wMSiI 
in p^onlon to the fishes* Wy flute ^ opr4p #7 
only begia to developeinto growth 
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»l«fe atinln«d hf the young fish, a great iimase in also nm occur 
wWbouta correspondiftg proftrest in tuatauuurpboels. In con* 


wt^boota corresponding pftogress in mctamorphoiis. In con* 
rmiianen of thui the young of the ^tnomon fi;^g Gurnet 
nr/i'dtfsf, were not for loiy reeogRised u such but 
were oomidared dudliiet and named Cephaloeanibus, A 
ptwidlel instance to that of Leptocephalua la possibly (hat of the 
cuHooa fiottened larva of the Kook Lobster (PoUnurus) 
fhyfloaotnai which Is also found in the open ocean attaining 
KMBllBies gigantic proponiona. Possibly also other pelaric 
lame become thus hyp^ophied in the larval condition. We 
may compare with these phenomena the somewhat parallel 
modifications which occur naturally or may be producm arti- 
fically amongAt larval Amphibians. 


Many of the Pelagic animals carry with them parasites 
similar to those aflecStig their littom! nUies and which thus 
are, as it were, imported into the Pdagic fauna, tut there are a 
few definitely pelagic porafites parasttk upon pelvic hosts. 
The young of the Pelagic annelid Alciopa are parasitic within 
the bodies of Ctenophora, there is the small parasitic Hydro* 
medusa Mnestrs, w hich adheres to Phylltrhoe, and lastly there 
are thd young Cunina -medu^ x which cling in dense^ clusters 
within tlie stomach of the Geryonid Medusa CarmsHha, and 
were at fir^t imagined to be the young of the Carmarina itself. 

A remarkable feature about Pelagic animals is that very many 
of them occur in large swarms, some in immense hosts. Farther 
Velellas, Porpites, and lant bines are always met with in schools, 
and even Leptocephidi, and very many other foams are usually 
caught in the tow-net, several at a time. 

In their almost universal geographical distribution except as 
regards the colder seas, Pelagic animals resemble the deep-sea 
fauna ; as examples it may be mentioned that according to Prof. 
Lutkeii, the tunny of the Mediterranean is identical with that of 
l^pon, and the alhacorc of the Atlantic with that of the Pacific. ; 
relagic genera stem to be of almost ubiquitous distribution, 
thou^ the Atlantic and Pacific species frequently diflfin'. 

Some few Pelagic forma seem to be remarkably scarce. As 
an instance may oe cited Pdagonemertes, the curious Pelagic 
Nemertine with a ramified intestine. This form was obtained 
iti great abundance by Lesson at the surface in between 
the Moluccas and New Guinea. By the ChaUrngtr it was found 
twice, only a single specimen being got on each occasion. The 
first was caught to the south of Australia, and the second on 
the coast of Japan. The animil seems never to have been met 
with by any one excepting on these three occasions. Gn each 
occasion when caught by the it wss found in a trawl 

which had been down to a great depth. It is therefore very 
possible that it veiy rarely rises to the s>urface. 

Similarly many Pelagic Ccphslop^ though known to exLt 
in multitooes are of the greatest rarity, being only known from 
fragments. Bushels of their homy beaks are found in the 
Htomachs of whales, which subsist on them, and several gmera 
. wtt known to Prof. Steenstrupp only from these quantities of 
beaks, He has liever seen a trace of any other part of them. 

Notwithstanding the wide distribution of Pelagic forms, Mr. 
Murray finds that he is able to fiirm tolerably correct conclusions 
OS to the latitude of any sample of deep-sea bottom wliich eon- 
ti^lns oigsmic remains submitted to him, from the nature of the 
Pelagic debris of which it Is composed. He can also form some 
idea of the. depth from which a oefosit Has beeii brought up by 
observing the extent to which the subetance of die calcareous 
riiells has undergone solution. Pteropod shells owing to their 
Extreme tbioness appear to be dissolved first, atid disappear say 
it leoo fathoms, the finest doblgerina shells at asoo, 
th|M the larger globigerimi sh^ atid so on. 

Iwlagic animals osanileappeartobeexttemelysensitivetoaiiy { 
lock or saltndss in the water. The surface hmna of the Baltic ; 
is thus ^ery poor, and' In the upper put consists of little else 
than a few small erutacea, but eutioiisly enough the large 
such sS Aur^is «Wd Cysana appSu to be uii- 
tmim tnj^ttsly by a bradkishness-of the Wrstsr but ratherio 
peofsT it Tliey egmd in the Baltic into plsdss Wheiwthe water 
tsverf llfetlff sut am} t have soen Ifihiliur hotte iicyphomedusm 
^ sboola at dm hM ef ef ^ lam ereeka of 
ijlellpMmry inlet in NewBouth WMeo, ih Ihe icfuid mumt 
of:m mm whm mih mul ^hcle am water 
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of as confined to fresh w ater, the well known LymnooQdium of 
the Victoria Uly tank in the Regent’s Pork BoUmicol Gardeni, 
is excessively sensitive to any addition of salt to the water In 
which it is. 

X am informed by Mr. George Baden Powell that the Urge 
Medusa so abundant here at Southampton, shows a curioUs 
tendency to crowd up towards the hl|^ pok of Southampton 
water. There are hwdly any to be found as a role in the Solent ' 
but they appear always to tend to crowd up at the heads ot 
estuaries. 1 have noticed in Norway also that they appear to 
crowd at the heads of the Fiords. 

T shall now proceed to some remarks on the zoological com- 
position of the Pelagic fauna and its probable history in the 
past. The present Pelagic fauna may be regarded as consisting 
of two ooQstittttetits, firstly, a numMr of species belongl^ to 
a series of orders and subclasses which are absolutely peculiar 
to it, that is to say, which have no repreEentatives which are 
littoral or terrestrial, and are not at any period of their exist- 
ence other than Pelagic. We may re^on about nine such 
groups. There is no group which rises undoubtedly to the rank 
of a class which is thus Pelagic only. The groups are os follows , 
the SiphoDophor^ Cteno^ora,' Chaetognatha, Heteropoda, 
Pterop^a, La^alia, Salp«c, Pyrosomidix, Cetacea. 

Of the antiquity of the Siphonemhora w'e know' nothing 
directly, for they do not occur at alias rossils, and as they are like 
most pelagic fmms ill adapted for preservation as foisils, it is 
impossible to coni^ure w hether ih^ are of quite modern or ol 
ancient origin. They are complex colonies of animals of various 
forms united together and perrorming separate functions for the 


ibseauently rprung 
from a onoe fixed bydroroedusa stock set free, or nave been free 
and pelagic throughout their history. The Cteno(diora are also 


au emset from the Hvdromedusm ; they alsi have as yet no 
geological history. Their ancestors have probabdy always from 
the planula upwards led a free pelaeic life. The histotv of the 


the planula upwards led a free pelagto life. The histoty of the 
Cbeetognatfaa (Sogitta) is obscure. The Heteropods and Ptero- 
peds are derived from a common pelagic veliger ancestor which 
.existed as early at least as Silurian times, and this ancestor 
probably descended from a trochospbere also pelagic. 

The Larvalia, the Ascidtan Appendicokria and its allies, near 
relatives of the ancestral vertebraU, probably have always l>een 
Pelagic and have existed in something like their present form 
from a very early period, whilst the Pyrossomidie after bracing 
oflf from the same stock ns simple animals have possibly under- 
gone a fixed lessile condition as compounds b^ore becoming 
again Pelagic. 

If Prof. Ray Lankester is correct in his suggestion (in 
hi® British Association l^ure on Degeneration'") that yisr 
possibly an ancestor of all the vertebral a, including man himself 
was once pelagic, because the peculiar mode of the develop- 
ment of the eye of vertebrates can only be accoar4ted for by the 
(uppo.rition that the tissues of the head were completely trans- 
parent and from other considerations ; then Ihe whales are now 
so to speak for the second time pelagic in the history of life. 
Their more immediate ancestor;:, allies of the se(|ls, and sprung 
from the common progenitor of the stock of placental mammals, 
took afresh to the sea and gradually relioqnbhed the shore 
al^ether. 

lie second division of the Pelagic fauna U composed of 
numerofos representatives of various classes and orders of 
animals, the majority of members of which are inhabitants of the 
sea bottoms, shnies or land {surfaces, but which representativea 
are mostly spedklly modified in remarkable w^ays to fit them for 
pelagic exktence. Only a few of tbet^e can now be toudied on. 
Ahhoegh there are atmadance of Ctliofiagellata which are 
pelagic, there seem to be very few tree Infusoria (or CilUta) which 
are so, at least very few have as yet been recorded as such, and 
none at all ^own froto any great distances from land. The few 
aa yet known all bmng to one femily of the Feritricha, the 
TindnnidK. Codnnella, one of them, of which a representation 
k now on (he screent fe bell-shaped and remarkable for beifig 
fwovided with a idUceous protecting shell 

There are even sea ihemtodes which have taken to Phkgk 
mristeneei and are tnM frumd in great quantltfes co the aeeian 
surface at tiiaes. Th^ are exactly like the ordinary aea 
anemmifes of dor shoreiti exceptirg that their bate inatm of 

^ ti fepessfefeas aagawfed by ^ pr<4 astfeur, that lUwalwuky's 
CoBlealm nai^ffimtoWaavnifea 
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Iwing 'flat fcr adherenoe to rocks is c^sod m so as to bold ft 
snum mass of air. Suspended by tbe buoy to formed, th^ float 
at . ike sur^yce mouth downwards. The one of whi^ a figure 
Is now on the screen Minyas fs remarable as being one 

of the small band of Pelvic animals which is coloured deep 
blue. There are also Pelamc insects of the genus Halobates of 
the Bug family, and closed allied to the common water bugs 
wbidi smp on the surfaces of our ponds. Halobates U found 
clinging to the surface of the waves at all distances from land in 
the open oceans, and outrides the heaviest storms. 

There are many Pelagic fishes; I have already shown you 
the dolphin (Coiyphmna). Here is a figure of one of Che 
Ribbon Fishes, the scarce Kegalecus. This fish has usually 
been supposed to be a pelagic fito, but Dr, Gunther is per- 
suaded that it is a true deep-sea though it has not yet 
been caught in any deep-sea ne^ onty picked up dead cn the 
surface. There are many similar niches about which some 
difference of opnion as yet exists as to their habits. The 
young of the Ribbon Fishes arc found alive at the sea surface, 
and tne group may therefore perhaps yield another iustance of 
the connection of Pelagic with deep-sea forms. The Pelvic 
snakes are interesting as, to some extent, modern representatives 
of the Eocene sea serpents (Titanophis), for though they come on 
shore to produce their young, their existence is mostly spent at 
the sea surface often far from land, and they are specially 
modihed both in the structure of their lungs, and the ribbon- 
like flatteiung of their tails for pelagic existence. 

There is one lizard, the well known Amblyrhyni^us of the 
Galapams Islands, described by Mr. Darwin in his J[ourna], 
which uough it cannot in any way be termed pelagic sw ims out 
to sea, and as the only recent one which does so is worth mention 
as a sort of representative of the gigantic pelagic lizards of 
Mesoeoic periods such as Mososaunis. 

With so many groups of the animal kingdom contributing to 
the Pch^ic fatma, it is remarkable that some targe groups should 
be entirely unrepresented within it. There are no adult Pelagic 
sponge?; no Alcyonarians, no Sipuncuiids, no Brachiop^s, no 
Lamellibranchs, and la*-tly no Echlnodeniu. Considering the 
curious adaptations to Pelagic life which have been undergone 
by such forms as sea anemomea, nemertines, compound a^cidians 
and gasteropoda, it is mo^.t easy to conceive ho>v LamelUbranchs 
for example taking after the habit of flying as it were butterfly 
fashion wr( ugh the water like Ltma hyans, might have become 
Pelagic, and how Echini taking after Minyas, or Comatulas 
swimming with their arms or Holothurians in various ways might 
have assmued a Pelagic dress, but no Lamellibranch, and no 
Echmodenn seems ever in the long record of the past to have 
been Pelagic since the time of their earliest Pelagic ancestors, 
unless possibly Saccc»ma of the Hthogrimhic state was Pelagic, 

With regard to the history of the relagic fauna in the past. 
There can be no doubt, as Prof. Weissmann so well puts it, 
that the birth place of all animal and plant Iffe lay in the itiL** 
U is probable that a considerable port of earliest life which 
existed must have been Pelagic, and that the ancient Pel«^ 
fauna was to a large extent the parent cf all other life. The 
developmental history of marine animals points clearly in this 
direction, closely similar transparent Pelagic larval forms being 
common to groups of widely different admt littoral forma The 
resemblance between the larvse of these adult forms can hardly 
be oonceivni to have been arrived at by natural selection after 
the adult forms had already diverged from one another. It ia 
only to be explained on toe hypothesis of an original Pelagic 
ancestral condition. One of tire Monera, Protomyxa aunmtiaca, 
» even now a Pelagic form, having been found by Prof. Haeckel 
adhering to a floating spiruJa shell. 

From the recent interesting researches of Dr. Nathorat,' we 
know that Scyphomedusm closely like those now swimming in 
Southampton Water, were already amongst the Pelagic fauna of 
the Cambrian Sea, whilst the mud at the same thw sWarmed 
with annelids very similar to those now existing. At the same 
remote epoch Brachh^pods, Corals, Eokinoderma, Crustacea, 
end other forms were already present on die coast! 

The Pre^xnbrian Pelagic fauna mUst therefcire probably have 
contained sexually maiure representativee* of the Planuia, the 
Bilateral EefainodeAu larva, the EphyrU (which survives as sudt 
to present day), the Troohotpbere and the Naup^s. During 
the Camfadan period or ejrli^, waa added the Cypris ancestor of 
Cinipeds, and the vertel tute anoastor, and the Triiobite ^Una 
with gigantic eyes found itt place in the dim light somewhere, 
Svenska Veeenda aW. Ibad., r>Bd. tvUl, 


possibly amongst the Fdagte faaoa.^ In Siliman times Pteno-^ 
pods were added to the Pelagic etmte gigantlo itenit of , 

whidi nearly a foot in length are now egtinct, whflitt oUe geMMs 
then present still flourishes in modern seas, the Heteropods Stiso 
appm^ (Bellerophon) and Clrriped layvm, and the GraptoBriut, 
poeribly Pcl^c, appeared and heesune extinct la the Dsvouiaii 
period eertain sharks and raya and gaaokl Ashes pr<^(bUldy took 
to Pelagic life. Pelagic representedves of the shark)* and rays 
still floi^sh, but the ganoids have retreated to the f^esh waters. 
In the early Secondary period Globigerina appeared and a few 
Radiolariaas, and the dibranchiate cephalopodis came into Mug 
and soon the sea swarmed with the Pelagic Belemnites. The 
air-breathing reptiles whose ancestors had quitted ?ea^ life and 
gone on shore came back lo Pelagic life and the IcUthyosaums 
with enormous eyes chased the Pelagic pray in the d^hs, or 
hnnted at night Somewhat later toe ancestors of the Mosc- 
saurids took to the sea ; and their progeny became entirely Pelagic 
and as huge as whales. 

In early tertiary times, or shortly before that, vartous nuimmolia 
took to the sea, and amongst them the whales became entiitly 
pelagic and relinquished the shore aliogcther. ^iome aniniBis 
have apparently taken to oceanic life, in very recent Ihnes 
indeed, lanthina is an instance in point, it has not as yet been 
discovered in the fossil condition at all, nor any close allies 
of it. 

Somewhat thus has the Pelagic fauna grown up, having been 
partly compos^ of animals : the ancestry of which has probably 
led a Pelagic life from the earliest times, and partly added to, at 
all ages by inhabitants of the coast, and the dry land which 
have as it were from time to time run away to sea. 

In conclusion, 1 can only say that it has given me the greatest 
pleasure to address a lecture to you on the present subject in a 
city, the population of which is itself to largely Pelade. It is 
to a considerable extent through the careful collecting of the 
Captains of merchant vessels interested in zoology on the high 
seas, who have gathered st-ecimens for the Museums of their 
home ports, that many of the facts I have laid before you to- 
night have been brought to light, ami all praise is due to them 
for the foot. 


UNDERGROUND TEMPERATURE 

'T'HE Underground Temperature Committee of the British 
Association have presented a summary (drawn up by Prof. 
Everett) of the results contained in alt their reports {mtm in 
number) up to the present date, of which the following is an 
abridgment : — 

The results are chusifled under the heads ; A, Instruments. 
B. Methods of observaction, C. Options aflecting correotnesa 
of observations. D. Questions ameting deductions from ob^ 
servaiions. E, Comparison of results. F, Mean rate of 
increase of temperature with depth, and mean upw'ard flow of 
heat. 

A. Instruments.— Under this head we havei i. Inshru- 
ments for observing temperature, X, Subsidiary apparatus. 

1. The thermometers which the Committee have empldM 
have been of two kinds — slow-action thennometen and xaMch> 
mum thermometers. The present pattern of slow-actioti tliir- 
mometer consists of a thermometer having its bulb surrounded 
by stearine or tallow, the whole instrument being hermeticaUy 
sMcd within a glass jacket, and had its ori^n in [a oonTerM* 
between the secretaiy and Dr. Stapff in the St, QoiMd 
Tunnel. 

Cor present patterns of maximum thermometer are tWo-<?fke 
FhiUip^ and the Inverted Kegretti— -both being hermetmly 
sealed in strong glass jackets to prevent the bulbs from receiving 
pressure when lowered to a great depth in water. 

Both inttruments are usto in a vertical position, and Btey 
register truly in spite of joks in hauling up. 

Keferenoes to Beeqaerers tbermo-cleetric method of obitefM 
underground temperature, were made in three of the repost! Utid 
some laboratory experiments were sabsequenth carried M bjr 
the secretary, whidi led to the oondurion that m methed eumd 
not be relied on to ykdd sulEdeitlly aecurate results^ It 
mentbued that Beoqumrs ohservariebs are mdy easHed jb M 
depth of ICO feet, whereas Ue require obsemdlmw to 
of tCoOoX'aooofeet.' 

h. Under the head of subsidiary (that » 
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for prevenUng coinv«ctioii-Qurreat id t tK>re or 
^ fod to, Firdif. LebOar*x umbrihlta4ike plug, in its 
m»i form. fij>;xiar$ to be vtry oonvenicnt, m H only one 

wfeCj. It IT uuinii Ci>lto^«e(i so long as the wire is taafc, but opens 
and . plo! ,s the hole when it becomes sUck, 

B* MtffauDB OF Observation.— T hese hive chiefly been of 
two i *. Observations in holes l)orcd to the depth of a 
(jpw feet ill, .^'vly-opcnod rock, either in the workings of a mine 
or ^ tunin-b iu a shaft during the sinking. The rock should 
not have bech exposed for more than a week when the hole is 


toed, aivj day mav i>c allowed to eUpJ^e for the heat generated 
escape before the thermometer is Inwted. Very 


, av t 

by borln : ( ' escape before the thermometer is Inwted 
compleic is necessary to exclude the influence of the 

exitttval . it is deurable to use about two feet of plugging, 
of which ru' outer port should be made airtight with ^stTc 
clay or grea e 1 rag. After the lapse of a few days, the thermo- 
meter h to iie drawn out by means of a string attached to the 
hAiuUe of lU copper case, and the reading taken. The slow- 
amion ti e' niomcter above described is employed for this pur- 
pose, an * i urt U time to rend ii with sufficient deliberatton 
Wore any Appreciable change occurj in its indication. It is 
recommeutlt'd that the thermometer be then reinserted and 
plugged ^(.fore, and a second reading taken after the lapse of 
a week. Thr majority of our successful observations have been 
made by method. 

3r MV tions in deep bores of small diameter. The first 
report c. . t nned a successful application of this method to 
a bore u; 350 feet deep, near Glasgow, wtoh gave very 
regular 1 nU in a series of observations at every sixtietn 
foot of dt p n ; but in the majority of instances in which it ha< 
since bcc ip)>licd, there have been marked irregularities, due 
apparently *0 the influx of water from springs at particular 
points, >c of the most valuable of our resoUs u'as obtained 
ny the a:* ' cation of the method to a bore 863 feet deep, exe- 
cuted at Itr n irtom of a coal mine 1066 feet deep, giving a total 
d6i>th of w» n) feet. The bore in this case was dry at the time of 
its execiitu* 1. though full of water at the time of the observation. 
It was ill ' uth Hetton Colliery, Durham. The Instrument 
^generally .111 ployed In the observations of this class was a 
maximuui tliemiometer of either the Phillips or the Inverted 
Nwetti c uLstrucfion. 

tlie lai';:ei ihc diameter of the bore, the more uncertain does 
this mode f (d>flervation becoma Ths South Hettoo bore hod 
a diameu j f 3| inches* The iCentUh Town well, 1000 feet 
mp^ in 'A Inch Mr. Symons* observations were made, had a dia- 
a^ter of 8 inches, and the well 660 metres deep ft* La Chapelle, 
In the n r 1 f Pans, had a diameter of 4I feet (V., VI, VII,), 
Ihe tempv > a' ures in this last were proved to be Imgely alSmted 

S cottV 'cd jn, the water at the top being too warm, and that at 
j bolt n. n t warm enough. The obi^ervationsof Herr Dunkcr, 
in the b vf Sperenberg, near Berlin, with a depth of 3390 
mt and ^ a meter of 13 inches, proved a similar disturbance, 
amountii the top and bottom, to several degrees. As rc- 
M|ds Ur “ ntom, the proof consisted in showing that when a 

tMmor am at bottom was protected by a Ught plug from 

^ ; .'I thewatv abovc^itf iadicaaons were higher by 

3 R, ^ ) than when this precaution was not employed. 

Qin. v l JONS APFBCTIHG the CoatECTNESS Of THE 
Qntwav \ ; loNs MADE might theoroticany inclnde questiUins as 
to th« civ. r , : working of The instrummitt employed, and ns to 
m 1 1; /eUability of observer^ ; but the latter topic has not 
.jjrtttwiGin, and the former hss not arisen sinoc our 

S ) r ^ rn« of instrument came Into ttse, Th4 questions for 

thosd w^ relate to possible 
c< . t veen the point at whidl ttw 

placed a^ tnmperahire at the same 

Oiplhio 


the actj 


‘'T 

uWervatfott 


’M® ■'“’V 


I teatnperahire I 

cf ^ boring 'toed wtU 
Is hot ftUowed fbr its 
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Thc'obierversi in the mines of Schemnitz say, _ ^ 

decaying tfrnber wer^ avoided, as being kuourn to generate 
heat,*^ ITie observations In the coal mines of Anxin show a 
temperature of yoj® F. in shaft IV. (a very dry one) at the depth 
of ai*2 metres, or less than 70 feet. This must be about 15® F. 
above the normal temperature. In shaft 1 1. the observer men- 
tions that there was, at a depth of 90m,, a ^eam of cool in which 
heat was generated by oxidation. 

At Talargoch lead mine, in Flintshire, the discrepancies be^ 
tween the temperatures at the six observing stations are suggestive 
of local chemical action. 

3. Convection of heat has proved a very troublesome disturbing 
cause. 

As to convection of heat by air in a shaft or well not filled 
with water, evidence will be found in the second report, both in 
the case of Mr. Hunter's observations in the shafts of two salt 
mines at Carrickfergus, having the depths of 570 ami 770 feet 
respectively, and th« case of Mr. Symons" observations at 
Kentish Town, where the first aio feet of the well arc occupied 
with air. At the depth of 150 feet the temperature was 52*1 in 
January, and 547 in July. 

Convection of heat by water in old shafts which have been 
allowed to become flooded, is very manifest in some of the ob- 
servations communicated by Mr. Bums in the second and fourth 
reports. In Allendale shaft (Northumberland), 300 feet deep, 
with about 1 50 feet of water, the temperature was practically the 
same at all depths in the water, and this was also the case in 
Breckon Hill Shaft, where the observations extendi from the 
depth of 4a feet to that of 350 feet. A similar stale of things 
was found in a shaft at Ashburton (Devon) by Mr. Amery, who 
observed at every fiftieth foot of depth down to 350 feet 

Convection by water in the great well at La Chapelle, 660 m. 
(lids feet) deep, and i m, (4 feet 5 inches) in diameter at the 
bottom, appears probable from the following comparisons 

Very concordant observations (communicated by M. Walfcrdin 
to Comptes rtndm for l$3^) three different wells in the Paris 
basin of the impectlve depths of 263 m., 400 m., and 600 m., 
•how by comparison with one another and with the constant 
tem}>eratttre in the artificial caves under the Paris Observatory a 
rate of increase of t* F. in 56 or 57 feet. These dau would 
give, at the depth of loom., or 328 feet, a temperature of 57*, 
and at the depth of 660 m., or 2165 feet, a temperature of 90* ; 
whereas the temperatures actually observed at those depths in 
the well at La Cnapcile in October, 1873, when the water had 
been undisturbed for a year and four months, were 59**5 and 
76*, It thus appears probable that the upper part of the wril is 
warmed* and the lower part cooled, by convection. Further 
light may be expected to be thrown on this point when the well 
reaches the springs, and the water spouts abm the surface, as 
it does at the ruits de Orenellc. A letter received by the 
secretary in July, 188a, states that engineering difliouldes have 
preventM any deepening of the well since the above observa- 
tions, but that armugements for this purpose have now been 
made. 

More certain and pre^ infoinaation as to the cflect of con- 
vection in deep bores is furnished by the experiments of Herr 
Dunker at Spereoberg. The principal bore at Sperenbeig has 
a depth of 40^ Khenish, or 417a English feet, and is entirely in 
rock salt, with the exception of the flf« 283 feet Observations 
were first taken (with a maximum thermometer on the overfloa^ 
principle) at numerous depths, from lOo feet to the bottom, and 
sbowd a fairly regular increase of temperature downwards. The 
temperature at 700 feet was itf**o8 R., and at 3390 feet 34**! K," 
Flu^ were then contrived which could be fixed tight in the bore 
at any depth with the tber mometer between them, or could be 
fixed above the thermometar for obaerriw at the bottom. Con- 
vectlor was thaa prevented, and a difl&enee of one or two 
degreea XUaumor wnt found in the temperatures at most of the 
depths; at 70D foet rim tmnpeiatore was now 17*^36 H., and at 
3390 font 39*75- ,We hate thus direct evidence that oouvectiou 
had made the tetm^thtn at 3390 fleet 2**05 ^*1 ^ 4**^ F. too 
Ibw } and thh^ niijtnrr linker mnarks, is an uodeiyesttmAte of 
the error, iparinnuh an Miiuetionhiad been exerting its equalMni 
edttpn for a fottg tinker and Its eflhet could mrt Ee compMfolF 
deattwiMi fo ^ toiapat«tivttly iAori;tlme th^ 

^ ^ ctittveetion on tim 

npl^pkrt R wMjfoaemdat 

no 

Wih tooMt 


cause when pyrites is present, 
, ** Pyrites and also 
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diate vldhity tiltowed a temperatnra 9”*o ^ at the bottom, 
l^ts is direct evidence that the water the top of great 
bore had been warmed R., or 4I* F. by convection. 

Sn^S^tlons for observations in 6Ued-up bores will be found 
in tte eleventh report* bnt they have not yet tahen a practical 
shM»e. 

D. QUBSTIONS AFFaCTlKG Dbductions fkom Obsb&va- 
TiONs — 1. In many instances the observations of temperature 
have been conhned to considerable depths, and in order to 
dedace the mean rate of increase from the surface downwards it 
has been necessary to assume the mean temperature of the* 
surface. To do tms correctly is all the more difficult, because 
there seems to be a sensible difference between the mean tempe- 
rature of the surface and that of the air a few feet above it. 

In the third report some ioformation on this point is given, 
based on observations of thermometers 22 inches deep at some 
of the stations of the Scottish Meteorological Society, and of 
thermoineters 3 {French) feet deep at Greenwich and at Edin- 
burgh. These observations point to an excess of surface-tem- 
perature above air-temperature, ranging from half a degree to 
nearly two degrees, aim having an average value of about one 
degree. 

Dr. Schwarts, Professor of Physics in the Imperial School of 
Mines at Schemnits, in sending his observations made in the 
mines at that place, remarks on this point : — 

** Observations in various localities show that in sandy soils 
the exc^ in question amounts, on the average, to about half a 
degree Centigrade. In this locality the surface U a compact 
roM, which is highly heated by the sun in summer, and is protected 
from radiation by a covering of snow in winter ; and the conforma- 
tion of the hills in the neighbourhood is such aa to give protection 
against the prevailing winds. Hence the excess is probably greater 
here than in most places, and may fairly be assum^ to be 
double the above average.” 

Some excellent observations of underground temperature at 
small depths were made at the Botanic Gardena, Regent's Park, 
London, for the six years 1871-76, along with observations of 
air-temperatare, and have been reduced by Mr. Symons. They 
arc at depths of 3, 6, 12, 24, and 48 inches beneath a smface of 
grass, and their joint mean derived from readings at 9 a.m. and 
9 p.m. for the six years is 49*9, the mean for the 48- inch ther- 
mometer being 50 05. The mean air-temperature derived in 
the same way from the readings of the dry-lwb thermometer is 
49^. Hence it appears that the excess of soil above air is in 
this case about o'’*4. 

Quetelet’s observations for three years at BrusseL (p. 48 of 
his ^^M^moire”) make the earth, at depths less than ik foot, 
colder than the air, and at greater depths wanner than the air. 

Caldecott’s observations for three years at Trevandrum, in 
India, make the ground at the depth of 1 feet warmer than the 
airby s*7F. 

Or. StapfT, in his elaborate publications on the temperature of 
the St. Gothard Tunnel, arrives at the conclusion that the mean 
temperature of the soil on the surface of the mountain above the 
tunnel is some degrees higher than that of the air, the excess 
increasing with the height of the surface and ranging from 2” or 
y C. near the ends of the tunnel, to 5” or 6* in the neighbour- 
hood of the central ridge, 

2. Connected with Qiis is the question — Whether the mean 
annual temperature of the soil increasei downwards from the 
surface itseLT, or whether, as is sometimes asserted, the increase 
only be^s where annual rauge ceases to be sensible — say at a 
de^h of 50 or 60 feet. 

general answer is obvious from the nature of conductlou. 
Starting with the fact that temperature increases downwards 
at depths where the annual r^e U insensible, it follows 
that heat is travelling upwards, bmuse heat will alwa3rs pass 
from a hotter to a colder stratum. This heat must make its way 
tp the surface and escape there. But It could not make its way 
to the suifaoe unless the mean temperature diminished in ap- 
proatdiing thp surface; tor if two snperposed layers had the 
same mean temperatuK^ just as much heat would pau from 
the upper to tlm lower as from the lower to the upper, and 
there would not be that excess of upward ffow which is neooBsaiy 
to carry off the pereimiai supply ham below. 

This reasoning is rigorouuy ttne If the conductivh^ at at gfvan 
depth be indepmoot of the tempemtuie, msd be &e same all 
tbe year round. By ^‘cooductiFi^” #e are to understaad thft 
flux of heat * divided by the temperatufe-gradlopt ** j ivbert 
^'flux of heat^ is meaht the quantlm of heat whl^ flows 
ifl one second acrou unit-im at the depth conrideredt and by 
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the **temperatore-gradimit’' ismeant the dlflereiioe of tau^arav 
ture per foot of descent at the depflt and time conaiderad. 

Convection of heat by tbe percolation of water it here to be 
repuded as included in conduction. If the condnethrity as Aits 
dmned were the same all the year round, the incretM of tOMn 
temperature per foot of depth would \>c independent of the 
annual range, and Would be the same as if thm range ^ not 
exist. 

As a matter of fact, out of six stations at wbieh flrst^elus 
underground thermometers have beeU observed, five shew an 
increase downwards, and one a decrease. The followiitf are the 
resalts obtained for the depths of 3, la, and 24 French 

3 fret. 13 fret. fsiUt. 

Brussels, three years 51*85 53*89 

Edinburgh (Craiglehh) five years ... 45 ‘80 45*92 

„ (Gardens) five years ... 46T3 40*76 47t>9 

,, (Qbservatory), seventeen 

years 46-27 46*92 47^18 

Trevandnim (India), three years ... 85*71 86*12 — 

Greenwich, fourteen years 50 ' 9 * SO *6 1 50*28 

In calculating the mean temperature at 12 feet for Trevandrum, 
we have a^sum^ the temperature of May, which is wanting, to 
be the same as that of A^il. 

Omitting Trevandrum, aud taking the mean values at 3 and 
24 French feet, we find an increase of *656 of a degree in 21 
French feet, which is at the rate of 1* for 32 French or about 
34 English fee*. 

3. Another question which it has sometimes been necessary 
to discuss is the inflaence which the form of the surface exerts 
on the rate of increase of temperature with depth. 

llie surface itself is not in general isothermal, but its tempe- 
rature is least where its elevation is greatest ; the rate of decrease 
Inwards or increase dowTiwardi being generally estimated at I* 
F. for 300 feet. This is only about one-fifth of the average rate 
of increase downwards in the substance of tbe earth itself beneath 
a level surface. If the two rates were the same, the isotherms 
in the interior of a mountain would be horixontal, and the form 
of the surface would have no influence on the rate of Increase of 
temperature with depth. l*he two extreme assumptions thatibt 
surface Is an isotherm, and that the isotherms are borisoQtal, lie 
on opposite sides of the truth. The isothertns, where they meet 
the sides of the mountain, slope in the same direction as 
sides of the niount.tin, but to a less degree, Probatdy the 
tai^ents of the two slopes arc generally about as 3 to 4. 

Further, if we draw a vertical line cutting two isotherms, the 
lower one must have le^s slope than the upper, because the 
elevations and depressions are smoothed on as the depth 
increases. 

The practical inference is that tbe distance between the 
isotherms (in other words, the number of feet for i* of In- 
crease), is greatest under mountain crests and ridges, and is 
least under bowl- shaped or trough-shaped hollows. 

The ob.^^aOons in the Mont Cesds tunnel, and the much 
more complete observations made by Dr. Stapff in the St. 
Gothard tunnel, folly bear out these predictions from theory. 
Tbe discussion of the former occurs in the fourth Tepoii, p, 15. 

As regards the St. Gothard tunnel. Dr. Stapff reports i-r 
“The mean rate of increase downwards in tbe whole length 
of tbe tunnel is *02068 of a degree Centigrade pv metre 
of depth, measured from the surface direv^ovtr. This Is I* 
r. for 88 feet. Where the surface is a steep ridge the Itictnam 
is less rapid than this average ; where the surfoce U a valtey or 
plain tbe increase is more rapid." 

4. The question whether the rate of increaM downwArds ls 
upon the whole the same at all depths, was raised by Prof. 
Mohr 4.1 his comments upon the Spemberg obeetvations, and h 
discussed, so far as these observatiooi bear upon it, in tlm 
and lith reports. 

Against the Sperenberg observations, which npmi <hd whole 
show a retardation of the rate of increase as we go deepetv^in*y 
now he set the Dukinfield obsmfvatfons begtm by Sir . Wttl^ 
FairtnOni, and continued by Mr, Oaraide, Takb^ iM' 
side’s observations, and asttunhigb surfiitce-teiimesetbra df ^ 
the mcrease in tbe first 1987!^ is at the rate ^ 
feet ! in t|^ next 420 feet U is at the rate of 2^ hi T^foet, jamfS 
the last eSji feet it is at the rate of s* hi gii foct, i ^ f 

Fram a tbebreticalpoittt of viele, in plim where ^ 

looel generstich of beat cbaaricsl action, tim 

theei*^ f '\i'j ' 

Tfci of bMt unwind* mmM 

m flow to ctinal to (M tste of Imnim 4 o«iiUitot|fl «'4 
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#ondiu:tii%, taing th« word oonducthriKy " (ot tbovo 
«Bfiiftittmin«tu^Aton»eiatoindudcocmve^^ TMratcof 
lAGiiMbetWiiwo^ nmit^ thcroforet be tbe aamo *t all depths 
at imoh this oorductivity is the seme. 

This wpwMikig oppAtes to sapeeposed strata at dia same \AMtt, 
and assnSM^s thmto be wBidivmf regnlar in their amngeoient 
to ensuse that die flo w of beat bmII be in parallel lines^ not in 
ooDven^ or diverging lines. 

S* If we have reason to believe that the flow of heat upwards 
U nearly the same at all places, then the abo x reasoning can 
also be at^ied approaimately to the comparison of one oIom 
with aiaomer— -that is to say, the rates of increase downwards^ in 
two masses of rock at two diflerent places must be appreni- 
mately In the Inverse ratio of tbeir conductivities. In the cooling 
of a heated sphere of heterogeneous composition, the rates of 
fW would at first be very unequal through difFermt parts of 
the surface, being most rapid throu^ those portions of the 
substance which conducted best ; but these portions would thus 
be more rapidly drained of^ their heat than the other portions, 
and thus their rates of flow'would fall off more rapidly than the 
rates of flow in the other portions^ If the only differences in 
the material were differences of conductivity, we might on this 
account expect the outflow to be after a long time nearly the 
same at all parts of the surlsce* But when we come to consider 
differences of ** ihermal capacity per unit volume,” it is clear 
that with f<}ual values of ^'diffusivity,” that is of ** conductivity 
divided by thermal capacity of unit volume ” in two places, say 
in two adjacent sectors of the globe, there would be the same 
^stribution of temperatures in both, but not the same flow of 
heat, this latter being greatest in the sector in which the capacity 
and conductivity were greatest. 

Where we And, as in Mr. Deacon’s observations at Bootle, 
near Liverpool, and to a less marked degree in the observations 
of Sir WUllam Fairbaim and Mr, Garside, near Manchester, an 
exceptionally slow rate of increase, without exceptionally good 
co^uctivity, it U open to us to fall hack ou the explanation of 
exceptionally small thermal ospacity per unit volume in the 
underlying region of the earth, perhaps at depths of from a few 
mUca to a few hundred miles. 

d. A question which was brought into consideration by Prof. 
Httih in connection with the great difference between the rate of 
inernme at Dukinfield and that at Rosebridge, is the effect of the 
dip of the strata upon the vertical conduction of heat Lami- 
nated rocks conduct heat much better along the planes of lami- 
nation than at right angles to them. If denote the conduct!* 
vity along, and the conductivity normal to the planes of 
lamination, and if these planes are mclined at an angle $ to the 
hocison, the number of feet per degree of increase downwards 
oomrjpoiiding to a given rate of outflow through the surface, 
vrill be the same as if the flow were vertical with a vertical 
oondoctivity i — 

ki sin* fl + if cos* •. 

Prof. Herschel flnds about 1'3 as the ratio of the two principal 
oonduotivities hi Loch Rannoch flagstone, and 1 '875 as the ratio 
in Festiniog slate. 

The dip of the strata at Dukinfield is stated by Mr. Garside to 
be IS*, and we have sin* 15® = ’oy, cos* 15* « •93* 

If we maume Jk^m 1*3 as in the case of flagstone, we find 
fbr ti» efleotWe vmtical oonductivity (*09 4 - *93) =: 1 *03 ky so 
that the number of feet per degree would only ht increasea by 
3 per cent. 

It is not likely that the two conductivities in the strata at 
Dukinfield are so irnequal as even in the case of flagstone, so 
that i per <mt. It a high estimate of the elfect of their dip on 
vertical rate of increase so far aa pore conduction is oon* 
C^ed« The effect of dip ia i^omom^c the percolation of 
water ie a distinct conridcxnuom but the workings of the Dakin* 
field mines mre so dry that this action does not seem to be 
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of Naumaon, Leopold von Bach, Esmark, KeUhaxL Kjendf, 
and Hidrtdal, a new elaborate and interesting work fay |f* 
Hans M. Reusch, which deals with the same subject, 1 here rooks 
consist, as is known, of a variety of qaartsUerous ta2c*niica 
schists, dioritc, day-shues, conglomerates, and 8trong1y*developed 
gneisBes and granites. Various and very different opimons 
have been expressed as to the origin of these rocks. The 
researches of M. Reusch give a key to this question, as he has 
discovered in the clay-sUtes, which seem to constitute the upper 
part these vertical strat^ numerous fossils belongimr to the 
lower part of the Dpper SilitriaTi formations, namely Safysit€t 
catimilaria and CyaihQphxUumt chan^ into white calcareous 
spar, a few tubular b^les (presumably Sytin^pkylinm ffr^anum)^ 
some gasteropods (MurcAisoHia or SuMiUif) some tnlohites, 
as C^ymMe, also pkac^s or Daimannit/Sf and some brachiopndp. 
The presence ot the^e fossils is the more interesting as the 
whole series of schists was often considered as of igneous origin. 
As to the gneisses and gneifso-granites of the peninsula, M. 
Reusch has given great attention to their structure and to 
the remarkable results of pressure which the rocks have under* 
gone. He shows how gmmitic veins a ere folded and crumpled, 
how a kind of transveri'al stratification has arisen in beds of 
stratified gneiss under the influence of pressure, and he con- 
cludes, from an accurate study of the subject, that altogether the 
rocks show a far greater degyee of plasticity than might have 
been suppa^cd. *Mt seems that there are massep, as, for in- 
stance, the gneiss of Svenningdal, that have on one fride a true 
stratified structure (not mendy parallel or Fchisto^e structure) 
which could hardly be found in a rock of igneous origin, and on 
the other ride send veins, or have included fragments which 
have undergone metamorphic changes.” 

One of the most attractive features of M. Reusch’s work 
is the attention he has given to metamorphic phenomena 
and to changes caused by the pressure undergone by strata 
daring tbeir folding. The metamorphic phenomena were 
especially studied in the Osoren district. The limestone 
which contains SUurian fossils' has become marble, and the came 
of metamorphism was not contact with some eruptive rock, but 
rather (as was observed in the Bernese Oberland by Swiss geo- 
logists) pressure and the molecular movements which pressure 
mA occasioned in rocks. The clay, in which trilobites and 
other animals were entombed at Vagydalen, has become a rock 
like muscovite- schist with porphyriti<^ly inclosed clusters of mica. 
As to the 'gneiss which appears among undoubtedly Silurian 
rocks, the author is incUnea to consider it as sedimentary and aa 
having been originally formed of loose materials. Ibe gronuiite 
is clearly (ttratified and of sedimentary origin. Ibe changes 
produced by the folding of strata and by the pressure they have 
undergone, are describe with much accuracy and illustrated by 
many drawings. The fossils are nearly lul compressed and 
elongated ; the formerly conical ooralla have received the shape 
of flat elongated bbeuits, in accordance with the direction of 
pressure and stretching. The same is true with regard to all 
other foislls. In the green conglomerates at O&bren, all the 
stones are flattened and elongated, acquiring thus a shape which 
they could not have posted originally ; very many of them 
have such a shim os to give in a cross-isection the form of a 
lance -slmped leaf. The same structure, remarks the author, msy 
be observed with the aid of a microscope in the “hones’* from 
Eidsmarken in the South of Norwmy. Altogether the w'Ork of 
M. Reusch, although not rich in conclusions and generalisations 
will be a welcome addition to the accurate know ledge of the 
still little understood metamorphic rocks. The Norwegian text 
of this work is accompanud with a rather too short ^sumi in 
EiqsHsh. P. K. 

chemical notes 

CumtlXIY ICktm. Soc. yul, Trans., 1881, p. 317] hw 
repented his esperimflnti on the effect of pr^ure on the roelting- 
pmnt of mercuric ehloride, and has obtained results which show 
that this sah wnot be obtahied in the solid state at tempera*, 
tores oppreciahl^ above Rs melting^int, 

JAHN S&kikkt av, p. uaS] has made a series of 

enrefttt dettnainationx of the demdty of bromine vapour, whleb; 
when eowpiu^^Wlth obwrvations cn chloriue mede 
Ludvrig, show mt beomino vapour does not attain the ooniNU 
dcossitf ^ it Is heated to i6(f above Its bnUlttg^ 

politti anifi Corine exhibits emelier diver* 

"" deurity (hull btoBdne, II neverineleis 
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nant be about abovr its bo^inf^poifit before 

, dttuity bacoMB strictly nomeL Frain tbe acperfawnilfi of V. 
Meyer mi otbm, iodine eigenr mppe» to be notaial a wy 
few dttpwet, eborre riie It appeen, Itutfifore^ 

probam tbnt vapotir of driorine, brotniM^ or ledioe at low Mb- 
peM tnW tts oontems gtonpe of moieeiiks whieb are diioocteiwl m , 
the temptattire rfrea^ and that the great er the Botecalar wei|^ 
the more easily are theke tnolectdar gvcmpt ditsodated* 

lUtFJULCNCs was made ih a note (K Axuas, vol xxvi. p, 306), 
to Spring’s researches on the eapi^on of isomorphoos com* 
pounds; in last nmnber of the £^’mr B^rickte FeUersson 
draws attention to aocnnte determinations of the specific gravi- 
ties of varkms almas, published by him a few years ago, which 
proved that the quotients of the specific gravities of the alums 
by their respective formula weigh% are not equal, as assumed 
by Spring, bat show consider^le ^UBferences. Spring’s work 
on the expansion of alums may lead to interesting results, but it 
seems evi^nt that be bas been too hasty in drawing sweeping 
GoncUisions regarding the molecular structure of solids ^om 
quite insufficient data. 

Hkrr G. Kruss dopcribes [BfrHnfr *v. 1^3] a 

spectroscopic method for detemmnhtg wiiethcrthere is, or is not, 
aity chemical action occarring in a sohrtion containing two or 
mote coloured .salts. The method consists essentially in com- 
paring the sums of tbe absorption spectra of the indmdual salts 
with tbe absorption f^pectrubk of the solatton ouitaiaing all the 
salts. 

An abstract of an important paper hfendelejefif on thermo- 
chemistry appeared in the Berithit for July 10 [xx. 155$]- Men- 
delejeff asserts that the data hitherto attained by Bertfaelot, 
Thomsen, and others, regarding the “heats of formation” 
of hydrocarbons stand rn need of correction, becauf'c allowance 
has not been made for the physical changes, involvhig absorp- 
tion or evolution of heat, wnich m every case accompany the 
cdiemical changes comidered. Mendeiejeff gives a table sbming 
tbe •’ heat* ot formation ” from nmndi gas carbon monoxide, 
and carbon dioxide, of a series of hydrocarbons ; the chemical 
feaetioTU, tbe thermal ecmivalents of which are set down in this 
table, are reactions whicb actually occur, unlike the reactions of 
formation of Bertbelot and others, which as a rule cannot be 
neallsed in actual experiments. 

Msssrs. SiCfTH AND Ia»W£ find that when chlorine is passed 
thrash a porcelain tube heated to 1030*, and then into potas- 
sium iodide solution, less iodine is liberated than is the case when 
the same quantity of chlorine is allowed to act ou the iodide at 
ordinary temperature ; they conclude, therefore, that chlorine is 
portly dissociated at a temperature oi tojo'" {Cirm, AVzov, xlv. 
326 ). 

According to Mixter {Anur, Chim, iv. 35), urea is 
readily obtained by passing ammonia and cai^n dioxide through 
a red-hot tube : ammonium cyanate is probably produced, and 
then transformed into urea, ■ 

Selmi (/?. Acoii. dti Linc€i^ v. 174) states that he has 
found alkaloidnl compounds having specific poisonous actions in 
the urine of patients suffering from j^ralysis, tetanus, &c. He 
considers death to be determined by the action of these poisons 
prorfuced by the progress of the disease. 

By electrolysing water ly a powerful current, using a poritive 
electrode of gas^coke pdrtM by the action.of chlorine at a very 
temperature, Bartoli and Papoaogli (GaiaAta Chim, Bai., 
1^3, 1 13) obtain^ a black Bolution, which, when acidified with 
h^ochlorie acid, yielded a black aubatance having the compo- 
sition (when dried at 140"). The properties of this 

substance — veiy peculiar ; in some pmuts it 
resembles graphitic acid ; it disaoWes in water to form an inky- 
black neutral litjuid : on exp«B«re to air or by the action of ’ 
oxldiring agent* it yields melUtie arid and other acids, wbidi are 
generally regarded as addition peoduoU of benzene. 


UNIVERSITY Am> EI>UGATfONAL 
INTELLIGENCE 

ThOF. Bonkny begins course of keturm on Tetrol^^ 
bystogtophy, and StDitbpnpbicri Oeolc^ at Unmrrity Cbl- 


Phystog^hy, and StDittoaphicri Ceo 1 <^ at Univerri^ CW- 
1 ^, Gower Sbnwt, on October 10 , at twrive o’clock; The 
couTM! will exteaid over two trims. , Classes wBl also be fonbed 
|or eriechetical ipstruedoa and fbr the study of tbe microscopic 
rimture of roeks^ 
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Academy of Scleneea, September as.— Btodbairi in tbe 
ritttr.— A report was gWrii of the ceremoay at tbe tecent in- 
aqgaration of a stable to AAtoiiiw*Criajr Becquerel at 
sur-^Loing, on Se^mber 24, when addreem were ddivmed % 
MM. Cochery, Dumas, Fremy, Idereadicr, Banal, and tbe 
Mayor.— On a question of principle which r^tes to the Uie^ 
of shock of imp<^ct 1 y elastic bodsea,by M. ftesal;— Outbfaakf of 
plague in Kurdistan during the last twelve years, by It* 
Tbalozan. The facts are tboaght to afford farther proof ii thm 
independence of most of tbe pWne-oentres, the ainall tendeuey 
dt the disease to apmad beyond a small number of locatiihM^ 
and the limited deration of the epidemics, even in theh gravpit 
form. The north and north-west of ore the parts wtiM 

te ue•epidemics are less tare. — Possifality of introdndnga Ute 
the larynx without producing pain or any reaction, by 
Brr>wn-S(fquard. lie produces loal anaesthesia In mammaBa 
by directing a rapid current of carbonic acid on tbe Upper port of 
the torynx (through an incision), for a variable time {fiftom 
seconds to two or three minutes). The effect lasts two to e^t 
minutes after stoppage. — A telegram from the Emperor of Braril 
(dated Rio, Septeml^ la, 6h. 10m.), annonnoed tbe obrervatton 
(at Rio Observatory) of a brilliant comet ; estimated positimifn the 
morning, ascensionioh.,declination2''S. “prolwbly Bcna’acomet 
expected.— On a comet observed at Nice, by MM. 'rholbu xvihI 
Gony. This was visible near the sun on September 18, at mid- 
day, to the naked eye, when the direct solar rays were muakril. 
The spectrum had for essential character tbe presence of tbe 
bright lines of sodium (fine and perfectly separate) iu tbe nuelmis 
and parts near. A slight displacement was hrid to iadtoate 
withdrawal from the earth. No part of the comet rhowed hanidi 
I of carbon, nor any band or line but those of sodhim (pvohotbly 
because of a masking by diffiise IMt). On the morning of Ihie 
21st the comet bad become tnvmble. — M. Flamnwrii^ ama* 
municated telegrams fraon Srpain, Portanl, the South of Fmaoc, 
Algeria, and Italy, onnounemg observations of a etonet on Bi|p- 
tember 17, 18, and 19.— On an obeervation of the greabmaglMl 
of 1S82, seen from a briloun, by M. de Fonvielle. M. Mollct 
made the ascent at bis request {tanrintg keener vNob), and UsoB 
some meanuiem ents. The dlwaii^ of the o oasa t wo* lAtemt tww- 
tentbs of that of the sun, and the distaiiee of the comet’s oeiitie 
from that of the sun about 2‘3 Rubfective diimeters of the 
The cometary sphere was pefBctrated by an isoseelee ooae, sanw 
metrically placed to the line of oeutves, pemetrat^; to two^B-lyda 
of its venial meridian plane. The length of the apothrin m 
the cone was about a solar radius.— Description of a cowiyiriff 
regular dodecahedron, by M. Barbier,— On the devriupuMIri Cf 
Afeyonarians, by MM. RowalewVky and Marion.— On the m- 
tological structure of the digestive lahe of Hchotktma AsMriUv 
by M, Sotirdan.— Analysifl of the milk of (^alibt women at tlM 
lardin d’Acclimatation, by Mdme, Brri. The milk iaridk (a 
butter and lactose, and there is veiy Utile caselit. 
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' A HISTORY OF COAL MINING 


A Hfsifffy 0/ Cml Mining in Great Britain, By Robert 
jpaUoway, Author of "The Steam-Engine and its 
Ii)VtntorB/' (London: Macmillan and Co., 1882.) 


T his unpretentious little volume of 273 pages contains 
a vastly greater amount of information of a useful 
and varied chara<ter than might at first sight be expected, 
and its author has evidently taken pains to collect the 
vhole of bis data from authentic and original sources. 
He has also succeeded to an eminent degree in welding 
them together into a concise, dearly written, and in* 
tensely interesting narrative. The twenty-three chapters 
into which the work is divided partly serve the purpose 
of marking more or less distinct epochs in the history of 
mining, partly pave the way for introducing accounts of 
inventions which have owed their origin to its ever- 
growing necessities. Prominent among these are the 
railway and the steam-engine, both of which were born 
and fostered amongst the coal mines of Great Britain 
more than a hundred years before they began to revo- 
lutionise the world. 


It would appear from Mr. Galloway's account that coal 
first began to be used as a fuel in some localities about 
the beginning of the thirteenth century. Much objection 
was raise I against its introduction into London on the 
plea that its smoke was an intolerable nuisance. This 
oi^sitton was continued for nearly two hundred years in 
some quarters, but was at last obliged to give way before 
the growing scarcity of timber. Towards the beginning 
of the fourteenth century many shallow collieries were 
opened out in the neighborhood of Ncwcastle-on-T>ne, 
but little is known about the progress of our subject 
during the course of the fifteenth century. There is 
enough to show, however, that the demand for coal went 
on inamsing. In a petition presented to the Council by 
the XTompany of Brewers in 1578 we find that corporation 
ofWhig to use wood only in the neighbourhood of West- 
minster Palace, as they undersund that the Queen findeth 
**hersealfe grcatlcy graved and anoyed with the taste and 
smoke of the sea codes.'’ Another author writing in 1631 
sajn that ^within thirty years last the nice dames of 
ibodon would not come into any house or room when 
sea coals were burned, nor willingly cat of the meat that 
was either sod or roasted with sea coal fire." 

Socm after the commencement of the seventeenth cen- 
tury the use of coal for domestic purposes as wdl as fm- 
washing, brtwhng, dyeing, &c.,wa$ general and complete, 
tlie minM were still ahailow, and they were drained by 
means of horlEontal utnnda called adits, water-gates, 
Atr^y attempts had been made to sihk some of them 
iratev^v<^ and to raise die water by machinery. 
Id tihe year 141^7 the mtmka of Fittchdale Priory ex- 
gbddod a sum of money at one of thdr collieries wn the 
bft rile new ordhumce of the pumpf and <m riie 
. to work it UndergiMiid iAttes and 

gases began also to iq^ptar ahcM ritia ritne. The 
^ tet^ oonristed W a pick, a hammid^ a wedge, and 
l alhovel. The teal ^ in 


some cases by means of a windlass, in others, as in the 
mines of the east of Scotland, it was carried up stairs on 
the backs of women called coal-bearers. In the year 
1615 the fleet of vessels called the coal-fieet, which carried 
the produce of the northern collieries — one-half to London 
the remainder to other destinations'-^ numbered four 
hundred sail. Many foreign vessels ulso, especially 
French, carried away cargoes of coal to their respective 
countries. Twenty years later the coal- fleet had increased 
to six or seven hundred sail, and was already regarded as 
“ a great nursery of seamen.” 

After the shallower seams were woikcd out the real 
difficulties of mining began. It becaMjc necessary to 
deepen the shafts and to greatly enlarge the .irea worked 
from each, and both of these circumstances entailed a 
more or less complete change in the character of the 
operations. Then it was that the great battle between 
inventive genius on the one hand and natural forces on 
the other hand began in earnest. The nccciisity for an 
improved means of transporting the minerals gave birth 
to the railway — probably about the beginning of the 
seventeenth century. 

Up till the year 1767 all the railw^ays in the kingdom 
were constructed wholly of wood, with the exception of 
the employment of snuill bands of iron to strengthen the 
joints of tb rails. But wooden rails were liable to rapid 
deterioration, and the demand for iron at Coalbrookdale 
happening to be slack in this year, it occurred to Richard 
Re)no)ds, one of the partners, that rails of cast-iron might 
be employed with advantage. A sniall quantity were 
accordingly cast as an experiment. They were four inches 
in breadth, an inch and a quarter in thickness, and four 
feet in length, and were laid upon and secured to the 
previously existing wooden rails. They were found to 
improve the railway so much that the same course was 
pursued with all the railways at the works. Between this 
period and tlte end of the eighteenth oentury considerable 
progress was made in the substitution of iron for wood in 
railway construction,” 

The inroads of neater were first dealt with by means of 
buckets, then chain-pumps, then ordinary pumps. Horse- 
power was the common prime-mover, since wind- power 
was unreliable, and water-power could only be employed 
under exceptionally favourable circumstances rarely to be 
met with. As many as fifty horses were employed in 
raising water at some collieries. At the beginning of the 
eighteenth century Capt. Savery tried to introduce his 
fire-engine for raising water, but failed to do so, 

“It was at this juncture" (i7to), says our author, 
"that the miners had put into their hands the most 
wonderful invention whicn human ingenuity had yet pro- 
duced— the Newcomen steam-engine, commonly caUed 
the ' atmospheric engine ' ; a machine capable of draining 
with ease the deepest mines ; applicable anywhere ; re- 
quiring little or no attention ; so docile that its movements 
might be wemed by the strength of a child; so powerful 
that it comd put forth the strength of hundreds of horses ; 
80 safe that, to quote the words of a contemporary writer, 
'the utmost damage that can come to it is its standing 
still for want of fire.' ” 

Towards rive end of the seventeenth or beginning of the 
eighteenth century Sit Humphry Mackworth invent^ 
and.sttcctssftdiy aisled the process of coffering out or 
datnoiing back water in shafts and sinking pics by means 
of a >yateir-tight lining now called tuith'ng. He also coa«^ 
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structed a railway at liis coHier^ at Kea^ m Glamorgan* 
shire as early as 16981 bat after it had been in use for 
eight years it was declared to be (f nui^nce by the grand 
jury at Cardiff^ and part of it, which crossed the highway 
between Cardiff and Neath, was torn up and the rails cut 
in pieces. 

Up to the beginning of the eighteenth 'century the air- 
currents which ventilated the mines were induced solely 
by natural causes. It was, however, customary to guide 
the current into' the required channels by means of 
stoppiftgSk As soon as the supply of air was found to be 
inadequate a new shaft was sunk. Fire-damp was now 
met with in considerable quantities in the deeper mines, 
and explosions, which destroyed many lives, began to 
take place. The first calamity of this kind on the Tyne 
occurred in I705> when thirty lives were lost In 1732 
attempts were made in the North of England to produce 
artificial ventilation by the use of fire-lamps or furnaces, 
and these appliances were soon afterwards introduced 
into the collieries of the Tyne. Many disastrous ex- 
plosions occurred during the eighteenth century and early 
in the present one, and some remedy w'as loudly called 
for. As early as 1733 flint and steel were being used for 
lighting in the Whitehaven mines, but it appears to be 
doubtful whether the steel-mill had then been invented. 
It is certain, however, that it had come into existence in 
1753, when its inventor, Spedding, was referred to under 
the name of Prospero, in a poem in which Dr. Dalton 
calls it— 

** That strange si>ark-emilting wheel 
Which, formed by Prospero’s magic care, 

Plays harmless in the sulphurous air, 

Without a flame diffuses light, 

And makes the grisly cavern bright.*' 

The stcei-mill was at the best a treacherous friend, and 
our author recounts the various incidents which led to its 
detection as such, and its abandonment. He also traces 
minutely the various steps which led to Sir Humphry 
Davy's splendid invention of the safety lamp in the end 
of the year 1815, and he gives what appears to be an 
impartial analysis of the claims put forward by, and on 
behalf of, George Stephenson to be the original inventor 
of a similar lamp at the same time, 

“The discovery which Sir Humphry Davy had made, 
that explosion would not pass through small apertures 
and tubes, was only a stepping-stone to still higher 
achievements ; and before the close of the year 1815 he 
gave to the world the wire- gauze lamp. This was the 
last, the most splendid, the crowning triumph of his 
labours— the ^ metallic tissue, permeable to light and air, 
and impermeable to flame.' " 

We must now, however, draw our review to a close 
without having so much as mentioned many another inte- 
resting topic which we hoped to have touched upon— such 
as the perseverance of Sir Robsrt Mansell, Vice-Admiral 
of England, in substituting coal for charcoal in glass 
making ; the romantic struggles of Dud Dudley, son of 
Lord Dudley, against what seemed to be a relentless fate 
in his partially successful endeavours /o effect the same 
change in iron making- -but wc can confidently recom* 
mehd the reader to the original volume, where he will find 
much to interest him, much, it may be to profit him, and, 
we are sure, not a iktle to amuse him. 


aux Sciences et d V Industrie, Par C M. GarieL (-Pfsr- 
mier fascicule.) 200 pp., 140 figs. (Paris; OOUtve 
Doin, 1882.) 

M GARIEL, Professor of Physics at the £cb]e djW 
• Fonts et Chaussdes, and better known in dUs 
country as the courteousrand energetic secretary of the 
** Association Fran^aise,'* gives us in the above Siiptfc tbe 
first instalment of an extensive book which iK^be 
completed before next year. This first Instahnent is 
introductory to the whole subject, and deals with so much 
of elementary theory as the author deems requisite to 
give a firm grasp on his subject. Not rejecting mathe- 
matics, the author prefers to keep the matlMsmatical treat- 
ment of his subject in the background. Nevertheless, 
he makes good use of algebraical footnotes, and by these 
and other evidences it may be judged that a firm scien- 
tific grasp will be maintained upon the various branches 
too often treated in a loose and unscientific manner. 

Dismissing at the outset the notion that the work is in- 
tended for preparing for examinations, the author chooses 
from old and new the material that will best serve bis pur- 
pose. It is very satisfactory to find modern notions, both 
in electrostatics and in electromagnetics, rapidly taking 
hold of the leading electricians of France. The treatise 
of M. Ma scare first showed them how far electrostatics 
had advanced in the hands of Green, Gauss, Faraday, 
Thomson, Clausius, and Maxwell, beyond the achieve- 
ments of Coulomb and of Poisson. The teyt-bfx>ks of 
MM. Mascart and Joubert, and of MM. Jamin and Bouty, 
testify to tbe extension of this salutary influence. And 
now in the work of M. Gariel we have evidence of the 
same progress. For example, M. Gariel breaks free 
from servitude to the consecrated term so 

often misused as a synonym for potential, electro-motive 
force, and we know not what ; but be uses it, not however 
in Maxwell's sense as denoting the mechanical stress along 
the electric lines of force, but as tbe electric force outside 
a closed conductor, or as tbe equivalent of *»4wp. 
The ideas of F araday on the nature of statical induction 
are evidently in M. Gariers mind, though we think be 
does not give anything like an adequate attention to the 
subject of specific inductive capacity, which, thoni^ of 
immense practical importance, is passed over ahiMt 
without mention. Indeed the faults of the boolq if such 
we may call them in a work of such high sdentific 
accuracy, are faults of omission rather than of commis* 
sion. The contact-theory of voltaic action is veiy 
sketched on p. io7;andonpp. 11 2-1 15 there is a discussion 
of the phenomenon of the variable state ( 4 #. of thegmdhid 
rise and fall in tbe strength of currents at 
breaking circuit), in which all allusion to tbe 
of the circuit is omitted, and which would pr<ibabi|r^1h^ 
a reader to draw the copclusion that the reason wdiy ^e 
current did not at once attain its full stieagth ^ dh 
account of bad conductivity of son^e part of 1^ 

The portion devoted to Ohm's law is fairly concipkNirbUt 
we think the custom of bringing all resistSincift;fe e 
reduced length " in the antiquated fashion of PodS^ 
better honoured in the breach than in tbb 
Amongst the newer topics introdueeA ilOt. 
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iTciii^ til Buch treatiBM, we find Janfin^s researches on 
Iatidii4^ted magnets^ the thermo-electric efiect discovered 
hy Bouty between a metal and its salt, the sb*called in* 
tcnial-aimnt galvanometer of Conrad Cooke^ and other 
matters Many of the drawings are new and suggestive» 
though some of them (for example, the Ruhmkorff’s coil 
on p. 189) are not quite on the level of the usual excel- 
toce of French scientific illustrations. We have serious 
fiiult to find only with one minor point ; M. Gariel gives 
in detail the researches of Wheatstone, Fizeaii, and 
Guillemln on the (supposed) “velocity of electricity," 
without letting bis readers know that the apparent velocity 
of an electric wave which these observers essayed to de- 
termine, is a very different thing from the velocity of 
electricity itself, to which no man can assign any definite 
value whatever, and which may be infinite or infinitesimal. 
We congratulate M. Gariel and wish his work success. 


LETTERS TO THE EDITOR 

\7^i EJUcr dots not hold hitnsdf raponsdblt for opinwns txpreised 
by his comspondtnts, NtUhtr can ht undertake to return, 
or to correspond udfh the vsriters of, rejected martuscripts. 
No notice is taken of anonymous cornmunuaiicns, 

{The Edkor urgently requests correspondents to keep their letters 
as short as possible, 7he pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications containing interesting and novel facts,\ 

The Recent Magnetic Storm and Aurora 

The following particulars of the magnetic storm of Octolier 
2, and of the aurora which accompanied it, may he of interest. 

At 2lh. 4010. G.M.T. on October 1, a sudden disturbance of 
the magnetic declination and horizontal force commenced, and 
the motions were rapid, though nut exceptionally large, until 
about fib. 50m. on October 2, when a large decrease of decUna* 
Hon end horUontel force took place, From about 6h. 50m. to 
7h. 20m. the declination diminished and the horizontal force 
about i-7oth part. The motions were active till iih., less so 
till I4h, or I5h., when the disturbance ended. There was much 
activl^ between 9h. and loh. 

Botn earth -current traces showed a sudden commencement of 
disturbance at 2lh. 40m., just as in the ca^e of the magnetic 
registers, the time> of greatebt activity, and the time of cessation 
of disturbance being also coincident. As is usually the case, 
^anh-currents were more active along the north and south line, 
than along (he cant and west. 

As regards the aurora, a bright arch extended along the north 
horizon to an altitude of 20** from fib. 480). to 74h., and remark* 
able outbursts of streamers were noted from 6Jh. to 74h., and 
from ph. 8in. to 9h. acm., corresponding closely in point of 
time with the more active parts of the magnetic disturbance. 
Fat)dics of phosphorescent light were seen in various parts of the 
southern sky between yh. a^ 7h. 3610., and ruddy light (prin- 
cipally near Arcturus) was observed between filh. and 74 h. 

In connedion with this magnetic disturbance it is to be 
remarked that a large spot was on the central meridian of the 
*®®*®*^ September 30, having been first seen near the east limb 
on September 25. It increased considerably in sixc as it passed 
aernto the disc, and its dimensions on Sejitember 30 were i— 
108*' ; hmdth, 65" i area of whole spot (in millionths of 
the dm*s visible hemisjmere), 99OJ of umbra, 215. There was 
Mine of sumller spots following it 128" in le^b, with an area 
of S^, and a spot of considerable sire near the equator, forming, 
■Oil October 1, with the large spot, three spots visible to the 
naked ^e. The iar|m spot was nearly in the same position on 
In* m t surface as the great spot of last April, its heliographic 
longitude being $%*, and latitude 22" S.* whilst the position of 
the greet spot on Aj^ti so was Jong, dj®, lat. aoS S., and at its 
«ejtt retuHi long. 5^^, lat. 29* S. W, H. M. Chihstie 
^ lU^at C^hsemtory, Greenwich, October 9 

aiwora of UttUin^ here this evening at y, 8 

'1^ Wy attention wOs aitracted by a patch of light in the 
10 * above the horiton, and about 6* in dia- 


meter. On looking to the ncoth, 1 saw the usual streamers and 
bright light indicacir^ an aurora ; presently another patch of 
light, similar to the first, appeared hv the south-east, and then 
otnem between these two, forming a continuous arch lying, as 
near as 1 could ju;lge, in the diurnal path of the sun in mid- 
winter. The arch had a sharp outline below, and from the 
brightest portion of it extended short streamers, towards the 
zenith ; the colour was a greenish white. In a few minutes the 
continuous' arch disappeared, leaving the brightest portion^ 
which diii^ppeared and reappeared alternately in patches until 
7.40, when the last rather suddenly died out. 

The light in the north was not particularly bright, nor were 
the streamers so continuous or numerous as usual, but that in the 
south showed up most brilliantly against the black sky near the 
horizon, so much so that the appearance was as if a dark cloud 
of circular outline was coming up from the south, and catting off 
the lower prirtions of the auroral light. Geo. M. Sea broke 

Temple Observatory, Rugby, October 2 


The aurora of Monday, the 2nd instant, was succeeded by 
another on the following night at 1 1 p.m. It a*^samed the form 
of pale streamers issuing from a point in the horizon about north 
by east, and uniting in a similar w'uy directly opposite in the 
south, like the meridian lines marked on a globe. The streamer 
crossing the zenith was the brightest. A. Percy SmH'H 
Temple Observatory, Rugby, October 6 


The communication below is from a lady. I was on the 
road from Hilton to this town (and several miles distant from 
the residence of my correspondent), w'hen I ob.served the great 
d^play she alludes to. 1 also saw the white clouds or nodes, 
and at the moment 1 thought it was a lunar rainbow, similar to 
one I described in vol, xx. of British A.ssociation Reports (1850), 
but upon considering that the mom bad not then risen, and 
turning round 1 saw the grand appearance. 

St. Ives, Hunts., Octolier 6. J. King Watts 

A most splendid and beautiful aurora t>oreaIis was visible for 
a long time yesterday evening, October 2 in this town, com- 
mencing at 6h. 40U), The w*ea»her had been precarious all day. 
In the early morning there was a thick white fog, the wind 
being south-west. T he wind afterwards changed from that point 
to the north-east, then in the afternoon to the north. The sky 
had been much overcast, and some slight showers of rain fell at 
intervals. The wind then suddenly changed to the west, for a 
short time, and then back to the north, gently drixing the clouds 
away to tlic south-east. The aurora then became visible, and 
was most gorgeous and brilliant, throwing up inces^santly various 
coloured streamers, and many flashes of while light, which 
passed several degrees beyond the zenith, When the moon arose 
shortly after 9 p.m. the appearance was stiU in existence, and 
was very singular and impressive. During the display and until 
the aurora had finally disappeared, two large white clouds or 
nodes were visible, one being similar to a large lump, and the 
other .‘Streaming, and of great brilliancy, in the opposite direction, 
and they continued so for some time after the aurora had finally 
disappeared. Anne Gifkoku 

Over Cambs., October 3 

I SEE in Nature (p. 54S) notices of an unusual aurora that 
was seen on the evening of October 2. The fallowing observa- 
tion may be of interest. At 5.30 p.m, that evening, while it 
was still nuiie light, 1 noticed a band of **mare*s tail” cirrus> 
extending from the horizon about north-east, through tlie zenith,, 
to the horizon about tooth- west ; the texture of the cloud— which 
I may mention somewhat resembled the backbone of a fish- 
indicated that it was one of the highest .sorts of cirrus. The 
sky at that rime was unusually clear of other cirri ; and this rib 
attracted my attention by Us unusual length in Isolation. Perhaps 
further obsmations may tend to fhow that these high clouds 
owe something of their arrangement to electrical causes. 

Cheltenham, October fi W. LardeN 


It may worth mentioning that tlie aurora on the evening 
of the 2nd Jnat. was observed at sea on board the Guion £.a, 
Armna in abont Lat. 51*^ N. and Long. 28” W., or about yoe 
mto weat of Cape Clear. 1 first noticed it soon after 7 p.oa. 
(ship's time), but the most brilliant display which 1 saw was 
between it and 12.15 p.in. (G.M.T.), wnen sheets of light 
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the folds of a curtain passed rapidly across the 
northern ^y. The light v^as colourlesst with occasiohal flashes 
of crimson. H. MelUsh 

Hodsock Priory^ October 9 


Newton^ Wollastoo, and Fraunhofer's Lines 

I N most of the current treatises on spectrum analysis, on the 
spectroscope, and on optics generally (Lloyd's works being 
exceptions), injustice is done to Newton's core, and scientific 
insight in Ws optical experiments, when Wollaston’s discovery 
of the dark lines in the s^dar S])ectrum is allnded to, by most 
po,sitive statements to the effect that Newton never used the 
slit, or that Wollaston was the first who ever made observatioas 
on the pure spectrum. 

That the statements are erroneous may be seen by a com* 
yiarison of the following extracts from Wollaston's paper in the 
philosophical Transactions for 1802, p. 378, and Newton\ 
* ’Opticks” edition of 1704. 

Wollaston concludes from his experiments that the colours 
into which a beam of w’hite light is separable by refraciion, 
appear to me neither 7, as they usually are seen in the i-ainhow', 
nor reducible by any means (that I can find) to 3, as so ne 
persons have conceived, but that \yy employing a very narrow 
pencil of light, four primary divisions of the prismatic spcctTim 
may be seen with a degree of distinctness, that, I believe, has 
not been described nor obicrvcd before." He describes the 
exj>eriment as follows 

‘'If a beam of daylight be admitted into a dork ro'>m by a 
cretnee i*2oM cj an inch hroad^ and received by the eye at a 
distance of 10 or 12 feet, through a prism of flint glass free from 
x^eins [italicised by Wollaston], held near the eye, the beam is 
seen to be separated into the four follow ing colours only, red, 
yellowish, green, blue, and violet/' He then describes four 
lines marking these divisions, together wdth two others for w'hich 
he does not offer any explanation. 

Compare with this Prop. 4 of Book I, of the *'Opticks," 
w’bich is '‘To separate from one another the heterogeneous 
rays of compound light." Newton, after shownng at some 
length why he uses a lens to '‘diminish the mixture of the rays," 
describes Experiment 11, p, 47, as follows ; — 

, " In the sun's light let into my darkened chamber through a 
small round hole in my wdndow-shutter, at about ten or twelve 
feet from the window, I placed a len«, by which the image of 
the hole might be distinctly cast upon a lieet of white paper. 

. . , Then imaoediately after the lens I placed n prism, by 
w hioh the trajected light might be refracted either upwards or 
sideways," The “oblong image" thus formed he received 
upon paper placed “at the just distance where the rectilinear 
sides of the image became most distinct." By varying the sue 
of the hole, he made '‘the mixture of the rays in the image to 
be as much or as little as I desired/’ For this purpose he 
causeti the breadth of the image to be sometimes sixty or seventy 
times less than its length. 

“Vet instead of the circular h4>le^ V/j bettet' to suhstituie an 
hole shaped like a hu^ paraiUlop-am, xoith its length 
parallel to the prism. For if this hole be an inch or two long, 
and but a tenth or twentieth part of an inch broad or nar^ 
rower; the light of the image will be as simple as lief ore, or 
simpler, aiwl the image will l>ecome much broader, and therefore 
more fit to have experiments tried in its light than before/’ 

For the purpose of comparing the simpler light with the more 
compound, he used also a hole of the shape of an is'^sceles 
triangle, whose base was “about the tenth part of an inch, and 
its height an inch or more" (the width of wdiich, therefore, at 
a quarter of an inch from the vertex, w'ouki be one-fortieth of 
an inch). The refracting edge of the prism was parallel to the 
perpendicular of the triangle. The imsgei* would therefore be 
“equicrural triangles/' “a little intermingled at their bases, 
but not at their vertices.” 

He is very emphatic as to the precautions in making the 
experimenU. He was always careful to have the image in the 
position of minimum deviation — all foreig;^ light must oe care- 
fully excluded from the chamber. The lens must be good-^tbe 
prism being made of **ghss fhe from huhbUi an 4 r'Wwj/' with its 
sides truly plane aiKl its polish elaborate." “The ^ges idso 
of the prism and lens, «q w aa Bicy make any irregular refrac- 
tion, must be covered with a black paper gked on/* “Ifs 
<i1S^t to get glass prteu fit for this purpose/' 

He did not, as is wmethnes supposed, always receive the 


images on paper, for in Expt, Prop. U., p. aa, he se/is j j 
looked through the prism tb hole." 

That with good prisms, and the great variety of experimO^ 
w hich he mu<it have tried, he did not see the dark liniu by 
ing through the prisms, seems remarkable. It may be 

explained liy the fact that in the very clas«^ of exp^mesiU in 
which he was mo:;! likely to discover the lines {nod in 
Wollaston actually discovered them), he found hitnself obligi^ 
to rely on the observation of au assistant This is meutiomnaoin 
p, 92 in Pro]>, iii. of the second part of Book 1. The prop^XKi* 
tion U “I'o define the refranglbility of the several sorts of 
homoTeneal light, ausw'cring to the several colours," In this lie 
says : “ 1 lieUncaicd therefore in a iMper the perimeter of the 
spectrum” . . . “and held the pai>cr so that the spectrum 
might fall upon this delineated figure, ami agree wdtb It exactly, 
whilst an assistant, xvhose eyes for distinguishing colours were 
more critical than mine, did by ri^ht lines drawn acma the 
spectrum note the confines of the colours.” 

Alexander Jouhsok 

McGill College, MoiitreaJ, Canada, September 19 


The Spectroscope and Weather Forecasting 

I MUCH regret that Frof. Smyth should have taken the word 
prognostic, applied to the rain-lmnd as a depreciatory epHhet, 
when it w*a5 only intended as a term of classification. In com- 
mon parlance any particular “ look ” of the sky is called a 
prog* Qjtic, and it is a natural extension of the Idea to call the 
“look " of the sky ab«>rption a sjKicirum prognostic also. 

The question at issue is this. Assuming that the rain- band 
is a quantitative measure of the amount of vapour in a section 
of the atmosphere, why U it of more u«e i i fotccosilng than llte 
numerous sky and other prognostics which also indicate an exces- 
sive amount of vapour, as, for instance, sweating walls, or a soft sky. 
Like them, it precedes rain in certain cases, aud for the same 
reason ; like them, it foils In numerous cases wdiere rain fidls 
w ithout l>cing preoelcd \jy cxcevsive vapour quantity ; and, like 
them, it cannot compare in forecasting viUue with syhf^tic 
observotions over a large ares, wbicb correlate moist currents 
with isobaric lines. 

But there is one case in w^bich the rain-band may give valuable 
information — w hen we have a vapour- laden upper current over 
a dry surface wind, Tfiis often occurs in winter, with a warm 
south-weist current over on area of frost and an east wind. In 
practice this almost invariably makes itself visible by the long 
converging stripes of cirrus which so often precede a rti^ihaw, 
but stm cases occur when no cirrus is formed, or it is erther* 
wise invisible. Here is a case in point. One spring mcciimg 
in London there was a thick fog, with a south-west wind. About 
t a.m. the w ind .shifted to east, the pavement remaining white 
and dry ; when, to iny surprise, the ordinary Rpeetmia of a fog 
was crossed l>y a strong rain hand. Two nonrs afterwards a 
few big drops of rain fell, which soon cea^edj and the Wind 
returned to the south-west 

The 8 a.ni, chart showed London to be then on the northeni 
edge of an anticyclone, with a .small secondary cydoiie over 
Devonshire ; this moved on during the day, bringing ruin with 
it, which soon passed. 

We can now estimate the different values of the seyeral indi- 
cations, Cirrus, if there is sny, tells that a medst swt^-west 
upjMt current has set in, but not if it is specially vapour-laden- 

The raln-baud tells us simply that therets anabnomsaliimQtint 
of vapour somewhere, and roughly measures U ; by ittlertiioe, 
from the dryness of the ground, we know that the ^poor fttusi 
be overhead ; in very rare cases the band would speak 
the cirrus, and in any case would show unusual vaponir^ whkeb 
the cirrus could only suggest by looking softer than itsuali On 
the other hand, the spectroscope would be rilent in nuttdMriesH 
cases where cirrus would indicate rain correctly^ and netBwr 
could tell their story till the vapour-bearing current had set kv* 

1 he forecaster, who used synoptic ehartSf wottW know tM a 
damp south-west wind always blew over rae north-ea^e^m In 
front of a cyclone, and In n case like this could my flit , (t* 
secondary approached, the moist upper eurfeid Witold 
hours before it arrived* and would be »o far 
prognostic; but he would haveno meaos of fmyiug ITi^ 
was extra vapour-laden or not . V/ 

Bat in ipost ea^ a knowledge of the fiid; w«uW 
Ifttie amice to him. Suppoee lhatin this wm 
Plymouth, cirrus or ndn^Wd at Portsmouth, asod 
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fdg ta Loodion, ihe knowledM of thi$ min-band wodd not help 
lilo^ psoobf for he knows by his chart that rain has already 
set ih. 

What he does want to know U whether the cyclone will move 
northM^ds, enatwardy, or »outh wards. This no prognostic can 
teUMm ; the only known clue to n cyclpnc path is got fro-n a 
knowMge of the movements of isobaric lines. In this instaitce 
the mhi in London was, I think, correctly forecast, but uwfor- 
tniMfa^y tmeh a simple caae rarely occurs in this country. 

Thtis we see that a knowledge of the amount of moisture in any 
current la of only secondary importance to synoptic forecasting, 
so that If we may welcome the rainband as an addition to oin- 
old Stock of prognostics, there is little ground for hoping that it 
will be of further service than them. 

All that Prof, Smyth claims for the spectroscope is to act as a 
gauge of pure vaj>our Quantity, but it i eems probable that its 
cm^oyment may be still further extended. There are strong 
grouD’^s for believing that an air spectrum may vary not only 
with the amount of pure vapour, but also with tlie ftirc, aggrega- 
tion, and physical condition of the couden^ vapour susiiended 
in it. For instance, take the so-called ram-lineM. These may 
appear either alone, or with a rain-band of any intensity ; so that 
if the band Is due to pure vapour only, the lines must dei>cnd on 
some other condition Again in sunset tints we have a natural 
spectroscope u hose colours certainly are the product of both the 
uantity and quality of the total moisture suspended in the air. 

have made a large number of observations on the lurid, 
coppery, yellow, green, and red skicp, which form such a large 
t>OTtion 01 ait weather lore, but without decisive results ; for sun- 
set spectra are too complicated and too fleeting to bo imravelled 
by a small irntrumeirt. They certainly ^eem to difl’er, but their 
spectra are not so marked as their apf>caiance to the naked eye. 

But even supposing that this idea is completely venfled, and 
that the syiectroscope can he us-ed as a new weapon of research 
to discover the still unknown nature of clouds, and that we arc 
ever able to say that such and such an absorption sjHictruin belongs 
to sutdi and such a kind of sky, there aic no ground ‘i for believ- 
ing that we can ever regard these spectra otherwise than as anew 
BCt of sky prognostics or that as such they will be of more us-c 
in forecaiting than those already known. 

What the use of any prognostics is in forecasting, and how 
they are related to synoptic charts, and how i'Obaiic lines map 
tmt the sba]>e of rain arca«, are other sides of the great problem 
of weather forecasting, which cannot be discussed here. 

Some may diflfer from Prof, bmythe as to the forecasting value 
of the lahi-band, but all will apf^recUtc the singular skill with 
whidi he has surmounted the pactical dilhculties in the way of 
making it a quantitative measure of atmospheric vapour. 

»i, Chapel Street, S.W, October 2 Kau^h Abkkckomby 


The Comet 

When observing the comet this morning, with 7i inch 
aperture and ]>owers of 70 and uo, I at once noiioed that the 
nudtaut was far from circular, the length being carefully esti- 
BUted at 45" and the breadth at 15, while the meojjured 
M Position” of the ma]. axi-i was (96*“J76“) j this was also the 
supposed direction of the tail, which had ceased to be visible in 
the tUmasing twil^Hb 

At 6h. om. G.M.T. the place of the oomet w as 

R.A. = loh, 27m. 3 d: 5 tecs. 

N.P,D. « IQO* 36' 30^ i in". 

These places, taken with the equatorial, were confirmed by 
measures of ibe not far distant star a Leonis. They difler Con- 
siderably from the calculated place given in the Dunecht Circular, 
Wo. do* Wkmtworth Ehck 

Shendngton House, Bray, Co, Wicklow, Uctober 9 


' ^^^Kote on the Hiitory of Optical GUai” 

The writer of the article in a recent number of your Journal, 
wtiUed ^ If ^e oil the History of Optical Glass.” has fallen into 
soxbhKlkbdrieal blunders and anachronism^ trhicn are the grdmid 
my . addressing you. My grandfather was bom in 173^, and 
would thirefom have of age at the date 

when he is aaid to have made the acquaintance of the ehler 
tdateen, in Swilaerhtnd, 1 1 is abnost certain that 
iN’nem was the^ at a^^ an ^Mlm«ti;ious mvanb” 

: In teleict^ experiments. His lister’s memoirs present 


a blank at thus exact date, but it is evident that if he travelled at 
the time w hen be withdrew from the Hanoverian military service, 
it was in the character of an obreure young musician. It is jutec 
barely passible that there may be some foundation for the story 
now given — and if so, I should be glad to learh it — but a totally 
mistaken colour has been given to it by drawing on the future. 
Wh^t follows is still more erroneous. Dollond (the elder) was 
at thm {period at tlie zenith of his fame as an optician ; Faraday 
not bom, and Herschcl was an ex-bandsman; )et we 
are told that he " returned the following year with Dollond 
and Faraday.” It is probably something more than a mere 
coincidence that about sixty years later the son of that 
Hcri-cbet, the son of that Dollond, and Faraday, were asso- 
ciated in treating with the son of that Guinaiid for the 
glasses manufactured by the latter. A|:)art from this, 1 submit 
that hardly anything new is contributed in the **Note.” All, 
and more than all, which it contains will be found in the 
hio^raphie Unkwetle^ under the name Guinand, where a];(> 
is mentioned the Swiss rencontre, but with the name in 
lieu of ** Herttt’hel and Utz-chn eider.” According 10 the 

BiographUy Guinand was born “about 1745,” and died in 1825. 
It WAS in 1821 that the Astronomical Society was instii^atcd to 
make inquiries (conducted by my father) regarding Guinanu's 
optical glosses. }. Hukschei. 


A “Natural” Experiment in Complementary Colours 

AiiorT two miles above Ormeim, ih^i|ilijl Komfdal (Norway) is 
the well-known Slettafos, an imposing cascade formed l/y the 
impetuous Rnnma, which here ) lunges thrungh a deep locky 
ravine. Fascinated by the sctnc, 1 stood watching the loniiiing 
water for some lime, and all at once noticed a most beam ihil 
and delicaic rosy pink tint colouring the foam and si>ray in the 
ravine. The w atcr, w hr re not biokcn up, w as of a green colour, 
and the pink lint wa.s at r-nce exphnned as its cf inpJeincntary. 
But ihc iK»int of special interest to n e was that thU pink colov 
was not visible except on those pans of the si, ray and foam 
which were in the •'hade of the gorge. In the lull light lhe?e 
appeared, as u>ua], while. The result above described is an 
excellent illustration, afforded by nature herself, ol the advantage 
of toning down the brightness of the white surface, upon which 
wc wish to evoke a complcincntary tint, until it no longer exceeds 
that of the exciting lolour— the green in this case. 

ChAS. T. VVlllTMELL 
II. M. losj^ectorof Schools 
o, Kccch Grove, Harrogate, September 11 

Animal Intelligence 

In the article on animal intelligence (Nature, vol. xxvi. p. 
523), Mr. Morgan seems to me to have inverted the real 
process in the cose of what he calls “isolation,” for he ^ays : 
“ 1 beheve such abstract ideas to be impossible for the brute. 1 
believe them to be the outcome of the use of language.” 'Phe 
process of abstraction here alluded to is the conception of a 
quality apart from the things that possess that qualiiy, as white- 
ne»8 or edibility. 

I watched a little child ju»l able to walk alone, on a lailw^ay 
platform. It went up to a quarc box, and after staring at it for 
a few seconds, slowly passed its hand over the top, front and 
sides and iheu along the edge, clearly testing the bCii^c of sight 
by that of touch. It then did the fame with the small v heel of 
a luffljage barrow. It was obviously too young to be able lo 
speal^ Imt 1 think w e may safely assume that it got a notion of 
what we call “square” and “round.” Now a dog can readily 
acquire a somewhat similar experience, by finding a barrel to be 
less eas)r to stand Utxm than a square Ixix. So far they are 
much alike ; the child, however, certainly exhibited a greater 
inquisitivonea than a dog is likely to do, 

it is obvious that a do,* can receive just the same impressions 
AS a child through the seni^es, 50 that automatic appreciation of 
the difference between roundneES and sqnareneas is common to 
both ; but, whereas, the dog, as 1 believe wdth Mr. Morgan can 
never get beyond that stage, a child, ifnotaninfant, can make the 
diflerenceaiii>^rc/^/ tkeught^it amental abstraction, even without 
having a word to express it ; just as an adult ex]>ertenciDg a new 
bet UEcpmfortahle sensation, can think of it, and coin a term to 
ex;pre$s U, «ay, '^all-overish ness;” or a^in, as one can / a/ 
Indugnaat or bimevolent, and at the same time think about meh 
status without oecea^arily giving expression to them. If words 
were Mcmsay, os Mr. Morgan seems to think, then a deaf- 
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mutCr wlio had never been taught to speak, could never rise 
higher than a brute, because he cannot f ittnre ** justice ** or 

edibility.*^ But if sve recognise the power to abstract the 
conception of royndness, ju^tice, edibility, &c., thett can be felt 
the want of symbols to represent them ; just as a concrete thin& 
say, a tree, needs the word ‘‘tree’’ to stand for it. Instead, 
therefore, of considering abstract ideas as an attempt to con* 
ceive a reality-in-t bought answering to Certain of onr symbols,'* 
1 would completely reverse the process, and make apem itself 
as the outcome of our power or making abstractions cbMi of 
1./*. not only can we be conscious of what is white, as 
a dog also can, but we, and we alooe, can be conscious of 
whiteness ; aud just the symbol ** white** is invented to stand 
for the concrete, so ** whiteness** is the symbol invented to stand 
for the abstract. Geokge Henslow 

Drayton H<>u*e, Ealing 

An Insect Attacking a Worm 

Mu. E. Lawrence’s letter in this week’s Nature reminds 
me that, walking, now many years ago, on a very hot and bright 
summer’s day, I saw a huge earthworm crawling across the hard- 
beaten and sun-baked highway. What has brought forth at 
^uch a time? I a^'ked, and speedily got my answer. For, coming 
nearer, 1 found the larva of some beetle holding on obstinately 
by the poor worm’s toiL I had not leisure to wait the result; 
and indeed, although h||p memory does not help me, I may 
have interfered on behliF of the worm, and so failed to witness 
anything corrc'ponding to Mr. Lawreuce’s interesting experi- 
ences. 

Even although such encounters as that witnessed by him may 
be but rarely visible, I venture to believe that earthworms very 
often fall victims to predaceous larvae. Those of the Caribida? 
and other predacious beetles arc common enough, that of the 
well-known ferocious being, the rove-licetle '* (Sia/^Ay/tnus 
olem\ for example. The singular pointed tail appendage of its 
larva, supposed to assist locomotion, may have a more important 
use. Turned to an acute angle ^^ith the body, it may effectually 
help the larva to hold its place in a worm-hole against the efforts 
of its prey to escape from its jaws. And only when the captured 
worm is very powerful may it be able to come to the surface of 
the ground, dragging its relentle s foe alon? with it. iJuch, 
indeed, was the worm I saw, which bad thriven well in the rich 
meadow- land borticring the Portobcllo Road, near Edinburgh, 
copiously irrigated with town sewage, and famous for itsfcitility. 
It was the largest I remember ever to have seen, to the best of 
my belief at the time not Je^s than a foot long, while it^ assailant 
might be atx)ut an inch only, more or less Wilitam Swan 

Ardchapel, Dumbartonshire, Octol)er 6 

Voua correspondent, Mr. Edwin Lawrence, is mi -taken in 
supposing that the worms of England enjoy immunity from 
attacks such as he witnessed at Laqueville. I saw, in North 
Devonshire, in the last week of July, 1882, an incident precisely 
like that which he narrates The insect I should judge from 
his description was identical. What tiarticularly impressed me 
was its enormous strength, for the earth-worm, which was a 
large specimen of its kind, must have had at least twenty times 
the bulk of iu adversary, and yet the insect, seizing upon the 
middle of the body, dragged it by main force a distance of 
three or four inches. It was cunning as well as strong ; for 
when it found that the corpse, dragged loopwi^te from the 
middle, met with c nsklerable resistance from the stiff wiry 
grass, it seized hold of the head, brought it round over the 
middle, and endeavoured to drag the worm lengthwise between 
the opposing stalks, I watched the attack for some time, 
and then removed the insect with my stick to a distance to see 
if it would find out the worm again, but in doing so I unfor- 
tunately injured it. When X first saw it the worm could still 
crawl, though feebly, but at the end of the attack it was quite 
motionless. IIirbert Rix 

Science Club, Savile Row, W. 


Mr. Wallace, of Tynron, Dumfriesshire, rdated to me an 
incident whic^ was wUneeS to, a few months ago, so similar 
to that related by your correspondent, Mr, Lawrence, that I 
called hta attention to the communication of the latter, Thi 
worm Mr. Wallace observed, was attacked by the same kind of 
caterpillar-like animal, the diflfereace being that after much 


twisting and wrigglingt About two-thirdt of the worm buokn 
and escaped, leavtr^ one-dilrd in the enemy’s pmses^otit ttpim 
which it i^eemed to settle down for the purpw of a ^ ' 

J, Skaw 

Chiaemodon Niger and Hotaeantbas Riaaoanda ' 

Ir the ** tiingolar fish of a deep block colour, with nrnU «as, 
and a most abyssal physiognomy," noticed by Pr^ GlguoU 
(Nature, vol. xxv. p. 53<) had hittx a C^'asmoipnf that letmad 
ichthyologist would doubtless have reoognj‘^ed iL and not 
suggesled that it may be allied to Malaeostius.** B^t in addi- 
tion to thotvvo specimens of Ckiamodom referred to by Mr. 
Johnson (Nature, vol. xxvi. p.453), it may interest iohths^io|^s 
to learn that a third specimen has been found off the New 
England coast (on the Le Have Book). Like the others pre^ 
viou*^]y known it had engorged a fish several times larger than 
itself. 'I'he sped men is now in the U.S. National Musoma, 
Cbiasmaifafty it may be added, is not at all related to the Gadtdse, 
as has been supposed by Messrs. Gunther and Johnson, bat is a 
true Acanthopterygian fish and the type of a peculiar family— 
the Chiasmodantid^. fin Dr. Giin therms “ system '* it belongs to 
the heterogeneous family Trackinidi^^ 

With respect to the Nafacahtkus riss 9 anus^ for which a new 
generic name has .been pro[>os€d by Prof. GiglioU, permit roe to 
state that prior designations have been suggested. In fact the 
genus has now received five names viz, : (i) Camfylodm^ 
Gunther, prov, name, 1861 (not of Kabriciu*, 187^1 
defined) ; (2) Polyacanthonotus^ Bleeker, 1875 ; (3) Zanata- 
cantkus^ GUI, 1876; (4) ParadoxUhihys^ Giglioli, 1 88a ; and (5) 
TrtaticldhySf prov, name GigUoli, i8o3. Theo. Gill 

Smithsonian Institution, Washington, September 18 

PROFESSOR HAECKEL IN CEYLON^ 

VI. 

I N his walks through the Singhalese village, of which he 
preserves so many pleasant memories, Prof. Haeckel 
was particularly struck with the comparative Tatity of the 
weaker sex, especially of girls between lit and 20 years 
of age. 

The greater number of children playing in the streets 
were boys. Girls are early accustomed to remain inside 
the huts and employ themselves in household work. 
Besides this, they develop very young, being often 
married at 10 or 12 years old, and old women at 20 or 30. 
Grandmothers of 25 to 30 are very frequent A further 
significant fact is the permanent disproportion of male 
and female births among the Singhalese. The avenge 
is 10 boys to 8 9 girls. This fact u connected, to Mine 
extent at least, with the carious Institution of polyandry* 
In spite of the efforts made by the English Govemthebt 
to suppress this custom, it maintains its ground, especially 
in the more remote districts of the Island. It is not on** 
usual to find two or three brothers with one wife in 
common, and ladies may be found the happy possesfots 
of 10 or 13 husbands. These complicated family ayraojie- 
ments form the theme of many extraordinary stbriM ; but 
it is very difficult to distinguish fact from fable the 
subject. ... 

** The Singhalese have a passion for music and daiidliRKr 
and practise both arts according to a standard of taste 
very different from our own. Their principal instnnitoots 
are the drum and the tom-tom, vigorously briabotfisd 
with wooden drum-sticks j besides these, they have twd- 
pipes, and a very primitive stringed indtrmneiit ef 
string. My evening calm was offen broken in upOh by 
the din of these ear-splitting instruments, and If { loUdwed 
the sound to its source I was sure to find, in frotit ,of a 'fiine 
under a palm tree, a group of ten or a dioen nakM 
fellows, gaily painted with y^hite, yellow, or tod 
and Indulging in the most extraoidinary atniai AdiMe 
of spectators stood round, and f^oHowed ihe 
performance with tlevout attention* ^ ^ 

VAt Christmas time (the Buddhist Neif 
eviMing J^devil-dances^ ate nm frequent/ 

CoSbautd p. so/ '' 
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of the nature of a religioui ceremony. The 
performers are fantastically adorned with 
colomira feathers and decked with horns and a Ion/ tail, 
to the immense delight of the youthful portion of their 
mtdience. Whole troops of these demons parade the 
village With musical accompaniments throughout the day, 
the nightly revels being sometimes extended into some- 
s^hat unseemly orgies. 

“The dhief of the neighbouring village, Dena*Piiya, 
omnised a special Buddhist festival on December 19, to 
wmcb i was invited as the guest of honour, hnd escorted 
in grand procession. Ten or twelve old close-shaven 
priests of Buddha in yellow robes received me under the 
shade of a gigantic sacred fig tree, and led me to the 
sound of marvellous singing within the dower-decked 
templew Here 1 was shown the great ima^ of Buddha 
and ^e wall-paintings (scenes from the life of the God} 
were explaineo. to me. Then I was conducted to a chair 
of state placed under the shade of a banana in front of 
the tem^de, and the actual performance l^an. A band 
of five tom-tom beaters and as many pipers set up a noise 
which would have wakened the dead. Then two dancers | 
upon stilts executed a series of wonderful evolutions. ! 
While they were proceeding, the chiefs daughters, well- 
grown, black-haired girls of from 12 to 20 years of 
age, ofier^ cocoa-nut shells filled with toddy or palm 
wine, and sweetmeats and fruits for refreshment. A 
long speech was addressed to me by the priest of which, 
unfortunately, 1 did not understand a word ; but 1 ima* 

f ined the suoject of it to be the honour which 1 h^ done 
tm by my visit. The same idea was pantominiically 
expressed by a band of ten naked, painted, and bedizened 
deviMancers, jumping and whirling round my throne 
lilce madmen. When I was at last permitted to break 
up the sitting and return to my bullock-cart, 1 found it 
full of the finest bananas and cocoa-nuts placed there as 
a parting present from my friendly entertainers. . , . 

. . . ”Onc of the most lovely of the coast lagoons (or 
2iM$) within an easy distance of Belllgam, is that called 
wram-Wewa. I am indebted for the pleasant days I 
spent there to my good friend the Arachy, or second 
headman of Belligam. He owned a latge tract of land 
dose to the lake, planted partly with different fruits, 
partly with lemon grass, on which he employed from 30 to 
40 labourers. The road to Boralu turns off before Dena 
Pltya, in a north-easterly direction, now passing through 
lovdy palm woods or luxuriant jungle, then across 
light gr^n paddy fields or marshy , meadows, where black 
buffaloes lie in the mud, and pretty white herons seek 
their prey. After several miles of this, we come to the 
lovely lagoon of Boralu. the road sometimes skirting its 
shores, sometimes making wide detours. The banks are 
covered with the most luxuriant vegetation, and the back- 
ground is composed of thickly-wooded hills. A little 
island covered with trees lies solitary in the midst of the 
4 alce, The numerous tongues of land projecting from the 
shore far into the water give a peculiarly varied charm to 
, the scene; but its principal attraction Lies in its intense 
loneliness and the entire absence of human cultivation. 
The imiwetskm is not destroyed by the carriage-road 
atong^ the shore, for this is ouite concealed by a thick 
groi^ of shrubs on either side* The lagoon and its 
vicinity are rich in animal life 1 never visited it without 
finding the great green lixard six 

or seven feet long, sunning itnslt on ^ hanks, and once 
I was startled by a huge serpent twenty Iket mg 
sndAarwr)* Unmnunately ttie monst^ idippea off the 
into the water befove i could take aim at him. A 
wnWi exciting thaSe was hffittded by the apes, whose 
to be heard on every me. 1 several 
fine OMumdes of the yeBow-browh ^lUIawa' Waca^ts 
^ the gleat bkM9t ^Wandem " 

1m sw^wimitig birds w^ enticing 

iP secured man> tpedss ot { 


water-hens, herons, ibis, flamingoes, pelicans, &c. They 
came fiying over the lagoon in large docks towards sun- 
down, seeking their nightly quarters; 1 once brought 
down half a dozen in a quarter of an hour. The thick 
brushwood of the banks, with its lovely golden cup-, 
shaped cassia-dowers and purple melastoma, harbours 
many smaller birds. . . . Besides birds, apes, bats, 
lizards, &c,, 1 once shot a great porcupine more than 
three feet long {iifysirix leucura). butterflies and beetles 
also abound in great varieties. The marshy meadows 
near the lagoon arc often covered with gigantic examples 
of insectivorous pitcher-plants {Nepenthes distillatorid)* 
The elegant pitchers, six inches long, covered with a 
closely- fitting lid, were sometimes full of captive insects. 
Briliiant-hued Ampelidce and lovely honey-suckers {Nec~ 
tarinke) sport among the blossoms with the humming- 
birds that they resemble. ... A saunter round the lake 
leads through the most beautiful part of the forest. In 
some places the tangle of creepers, Aristctochia, pi- 
Peracea^ wild vines and pepper plants, baukinia and 
bignonia^ are so intertwined among the branches of the 
trees that only a few gleams of light can straggle through 
them, and no progress is possible without the aid of the knife 
at every step. 1 often sat for hours with my sketch-book 
open before me trying to seise oQ|i||bf these forest views ; 
but I scarcely ever succeeded, ow 1 % to the difficulty of 
knowing where to begin ; or when 1 had begun, how to 
reproduce such bewildering luxuriance of foliage. The 
Arachy cultivated lemon grass upon the rounded hills 
t^t surrounded his garden ; from this very dry grass a 
simple process of distUJation extracts a fragrant and much 
prized perfume. The whole neighbourhoi^ is penetrated 
with the scent. The workmen who are occupiw with the 
distillation and with the cultivation of the bananas live in 
about a dozen scattered huts clustered under the shade of 
bread-fruit and jak trees ; groups of slender areca and 
cocoa palms, with here and there kittuls and talipats spread- 
ing their feathery crowns high over the level m the forest 
mass, betray the hiding-place of the little bamboo huts. 
My visits to them, and my intercourse with their friendly 
inhabitants taught me almost to envy their simple and 
natural mode of existence. They are all pure Singhalese, 
cinnamon-coloured and delicately formed; their clothing is 
limited to a narrow white cloth round the loins. The bright 
p^ty boys were eageriv glad to help me in collecting 
birds and insects, while the graceful black-eyed girls 
twined* garlands and adorned my ox cart with flowers. 
At evening time, when the swift-footed bullocks had been 
harnessed to the cart, and 1 had taken my place by the 
Arachy, our rapid start was a special delight to the 
children, and as we rolled along the lovely banks of the 
lagoon we were usually followed by a swarm of twenty or 
thirty gay little crcaiuies, shouting and waving palm 
I leaves, or pelting us with flowers. . , . 

** The most distant excursion that 1 undertook from Bel- 
I ligam at the close of my stay there was to the southernmost 
point of Ceylon, the far-famed Dondera Head. The town 
of Matura lies a couple of miles to the west on the shores 
of the Blue Sand river (Niiwella Ganga). The road from 
Belligam to Matura is the continuation of the lovely 
avenue of palm trees which leads from Galla to Belligam. 
and affotds the same variety of luxuriant and beautiful 
sceneiy. Arrived at Matura, a town which has lost much 
of its prosperity since the time of the Dutch dominion in 
Ceylon^ 1 refreshed myself with a cold bath and did 
ample Justice to the English luncheon provided by my 
friends. Thus fortified 1 determined to lose no time in 
aecting off on the pressed expedition, in company with 
the caief llaugaktthiii the most distinguished Singhalese 
on the whole islands He is, inftu:t, the last male descen- 
dant^ the imcient line of Kings of Candy, and resides in a 
bandeome at Matura, near the mouth of the rim. 
Aim^fiilimidusly had paid me a visit at BdU^m, 
and iMiehtM eeveral rare and beautiful birds. 
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My visit to Matura was made at his retjuest, and the re- 
ception he gave me was kind and flattering in the extreme. 
He insisted on driving me to Doudera. His carriage, a 
well-appointed English phseton, was drawn by two fine 
horses of Australian breed. A handsome black Tamil in 
a red turban and silvcr-laced livery, ran before us all the 
way. . , . 

“ The long blue peninsula of Dondera Head, with its 
forests of cocoa palnrs, is visible on the road from Matura 
long before it is reached. It is the most southerly point' 
of Ceylon, lying at 56' N. latitude. For more than 
2000 years the temples erected on this spot have been 
the object of pilgrimages, only second in fame to those 
to AdanVs Peak. Thousands of pilgrims and devotees 
flock here every year, and the temples have been dedi- 
cated alternately to Buddha or Vishnu, according as the 
native Singhalese or the Malabar invaders bad the upper 
hand. Three hundred years ago, the chief temple was 
an Indian building of the first rank, so birge, that from 
the sea it apj:)eared a considerable town ; its numerous 
pillars and statues were richly decorated with gold and 
precious stones. In 1587 aU this magnificence was de- 
stroyed by the Portuguese, who carried off the rich spoils 
'Of the interior of the j^^nple. The enormous extent of 
the building may be ^Rmated by the ruins which remain. 
-In One corner a very large Dagoba has been left standing 
close to several ancient and colossal Ho-gas or sacred 
fig-trees. The ruins of a smaller temple are to be seen 
on the narrow tongue of land which forms the extreme 
southern point of Dondera Cape. They consist of octa- 
gon pillars of porphyry, rising in lonely desolation from 
the granite rock, and washed l)y the foaming surf which 
surrounds it. At low tide I collected many curious 
marine animals in the natural basins among these rocks, 
and sat for a long time lost in thought upon this, the 
most southerly point I had ever reached. It was late in 
the evening before we returned to Matura. The follow- 
ing day (January 19) was dedicated to a long marine 
• excursion. 7 'he chief, Ilaiigakubn, had placed a capital 
sailing canoe at my service, and my trip extended a long 
way to the south of Dondera Head It was glorious 
summer weather, and the north- west monsoon blew so 
strong that it was all my boatmen could do to keep the 
canoe from capsizing. Our speed was almost equal to 
that of a powerful steamer. No better illustration could 
have l>een found of the ease with which the narrow Sing- 
halese canoes cut through the w^aves, or rather, glide 
over their crests. As the island receded from our gaze, 
wc had a lovely view of the blue mountain masses, 
crow'ned by Adames i^eak, lising from the palm forests of 
Uie plains. 

“ After about four hours of this rapid sailing weljccame 
aware of a broad bright streak on the surface of the 
ocean, extending in the direction of the monsoon, from 
north-west to south-east, and about a mile wide. I pro- 
nounced it at once to be a pelagic sirean* or current, one 
of ihoao narrow ocean rivers which frequently occur both 
in the Ocean and the Mediterranean Sea, and which owe 
their origin to the amalgawaiionof huge shoals of marine 
animals. As we drew nearer, my surmise proved correct, 
and I was rewarded with an extraordinarily abundant and 
interesting capture. A dense mass of pelagic animals, in 
endless variety, besides numerous larv^ of worms, star- 
fislb crabs, molluscs, &c., swam hither and hither, and 
all the vessels I had with me were speedily filled. I only 
regretted not to have brought enough to contain speci- 
mens of all these zoological treasures, among which were 
many rare and hitherto un desert bed varieties. I returned 
to Matura late in the evening, richly laden with booty, 
which would provide me with interesting work for many 
years to come. It was a pleasant reminiscence of the 
fifth degree of north latitude. My Singhalese were so 
skilful in taking advantage of the monsoon, that we re- 
turned almost as quickly aS we had gone, and landed 


safely at the mouth of the River Nilwclla. The view of 
this delta from the sea is very picturesque, and both 
banks of the river are thiekly wc^ed. 1 went up the 
stream in a canoe on the next day, and was fillea with 
fresh wonder at the unexampled luxuriance of the fotest 
\*egetation. 

A melancholy task awaited me on my return to Belli- 
gam. 1 h.id to bid farewell to the spot on which I had 
.spent six of the happiest and most mtercstrng weeks of 
my life. The impression of this parting Is as vivid In my 
mind as if it were still to come. The familiar room wbicn 
had served me for parlour, bedroom, and study, for labom- 
tory, museum, and painting-room, with all the pleasant 
memories that had cenired in it, was empty and bare. 
In front of the house, under the great teak tree, stood the 
two bill lock- carts laden with my thirty chests of speci- 
mens, &c. Beyond the garden-gate were ranged row upon 
row' of the brown villagers watching the departure of the 
stranger who had been so gre.tt an object of curiobity and 
amazement to them all these weeks. 1 took leave per- 
sonally of the two chiefs and of all the more important 
inhabitants of the village. Good old Socrates, with 
sorrowful mien, produced for the last time the best of his 
bananas and mangoes, annonas and Ctashu-nuts. For 
the last time Babua climbed my favourite palm to offer 
me one more draught of sweet, cool cocoa milk. Haidest 
of .'ll! ivas the parting with my faithful Ganymede. The 
oor lad wept bitterly, and earnestly begged me to take 
im with me to Europe. It was in vain that 1 sought to 
per.suade him, as I had often done before, that this was 
impossible, and that he could not live in our icy climate 
and beneath our grey skies. He clung fast rOund my 
knees, and assured me that he was ready to follow me 
anywhere without hesitation. I was obliged at last to 
disengage myself almost by force, and mount my vehicle. 
As 1 waved a last adieu to my dark-skinned friends^ I had 
all the feeling of Paradise Lost—* Schoner Edeistein ! 
Bella Gemma 


77 /ii INSTITUTE 

O NE of the first objects which the Sanitary Institute 
of Great Britain has set itself to accomplish is the 
diffusion throughout the country of such information as 
shall lead to increased knowledge concerning the laws ol 
health, and to an improvement in the conditions under 
which people live. Amongst the means by which it is 
sought to attain this object at each annual congress, is 
the deliver)' of public addresses in the several sections. 
This course was, as usual, followed at Newca^e-on- 
Tync, and many of the addresses contained matter of 
much interest. 

Dr. Emblelon as a resident in the borough visited by 
the Institute, referred to such measures as had been 
adopted in Newcastle to secure greater cleanliness 
of air and water. He deplored the ntanner in which air 
was still contaminated by the products of the combustion 
of coal in the lar^^ manufacturing districts ; he vividly 
described the conditions resulting from the constant in* 
halation of the solid and gaseous matter contained in 
smoke, and having reference to some of the principal 
local trades, he exjdained how hurtful from an economfoal 
point of view was the diffusion into the atroospbon of fhe 
valuable, unburnt, and therefore wasted carbon^ the tsUx- 
bonic acid and oxide, the sulphurous add, and fames 
of hydrochloric acid, of lead, copper, arsenic, ami other 
vapours. Looking hopefully into the future, and^sMcl* 
paling that with the growth of knowledge iptflteni 
relating to health, there would also come a" 
increase in the duration of human llfe> he tb glyfc 

some estimate d the normal length of the' We 0I 
Accepting the rule laid down W Buffon and 
the full term of norma! life is tu^hdent 
which growth ie completedi he fMfinled entt 
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to Pt* Quain^ the epiphyses of the long bones of the 
exciemity in man are not perfect as regards their ossihca- 
don until the age of from 93 to 25 years. At that age 
fiatoral ^owth is finally completed^ and Fleurens^ multi* 
plying this by 5, brought man's normal age to some 125 
years. Dr. Farr has been less hopeful* and has regarded 
the natural term of human life as at about 100 years, where* 
as he has shown that the actual mean age at* death under 
egisUni^ circumstances is slightly under 41 years. Man, 
according to Dr. Emblcton, is himself greatly to blame 
for his short existence^ and he urged his hearers not to 
go away contented, merely because health officers were 
now devoting all their time to the removal of conditions 
inimjcid to life, but rather themselves to attend to the 
sanitation of their bodice, their houses, and their sur- 
roundings. — Mr. Henry Armstrong, Medical Officer of 
Health for the City, gave a some « hat detailed history of 
Newcastle, from a health point of vic»r. Having regard 
to the many difficult sanitary' problems to be dealt with* 
he urged that it was necessary to remember the extreme 
antiquity of the borough, and in estimating what had 
been done, to compare the present with the more remote 
past In the thirteenth and fourteenth centuries, epi- 
demics, which lasted from one to three years, occurred 
in the borough. In the time of James 1. so little regard 
was had to cleanliness, that the “ dunghill ” within the 
castle precincts “ had increased to such a size and bigness, 
Uwt it was in length 98 yards, the depth of it was lo 
yards, and the breadth of it 32 yards/’ some 27,000 ions 
of filth having thus been allowed to accumulate, in the 
seventeenth century the Great Plague was one of eleven 
epidemics ; it alone caused 7000 deaths, and it led, by 
the almost complete desertion of the town and port, to a 
ruined trade and wasted treasury. Even in 1853, at the 
date of the then prevailing cholera epidemic, it is re- 
ported that the town so abounded in narrow yards, lanes, 
and ‘‘ entries/' that in one district alone there were streets 
exceeding a mile in length, which had an average width 
of some four feet only. Since then, rapid progress has 
been made ; good water, improved sewerage, and better 
dwellings have been provided, and although much remains 
to be done in an ancient city which is in certain parts so 
crowded as to prevent that proper movement of air about 
dwellings which is necessary to health, yet the reduction 
of the yearly death-rate per 1000 by ten in as many 
years, and the diminution in the same time of typhus to 
one-fifth of its prevalence in the period immediately before, 
are matters of congratulation, and tangible results of good 
woric effected.— Prof, Henry Robinson, in dealing with 
the question of house sanitation, pointed out that not one 
quarter of the dwellings of all classes — high or low, rich 
or poor — are fiee from dangers to health, due to defects 
with respect of drainage, water, or ventilation, and he 
gave a summary of the rules which should everywhere be 
laid down to secure entire disconnection between the in* 
tenor of houses and the public sewers, basing his remarks 
in this connection on the model series of bye-laws issued 
by the Local Oovernment Board, Mr. Robinson's esti- 
mate of the proportion of unhealthy houses is, we fear, 
Wow the mark, and in towni it is probable that the 
^uses of the welhto do exhibit greater sources of danger 
than those of the poor* and this by reason of the number 
of |dpe$ passing from cisterns, baths, sinks, lavatories, 
dw,, dir^iy into the drains. By means of these direct 
Connections sewer air can, notwithstanding water-traps, 
easily make its way into dwellings, and the more 
monarous they are, the greater the danW« Dealing with 
question of s«w«r-vehtilation. Prof Robinson urged 
She: necessity for fitquent yfentilating-aperturea in the 
of the public sewers, and in considering the best 
he objected to the construction 
m m in connection ^th dwellings, deem- 

the Yentilation 6f the main sewer 
b# at^ (he ventilation 


of house drains. On the question of water-supply, Prof 
Robinson pointed out, as we had already done in- com- 
menting on Capt. Galton's address, that chemical analysis 
could not be regarded as alone sufficing for the deter- 
mination of the wholesomeness or otherwise of a 
water-service, especially in the case of rivers liable to 
contamination by animal organic matter, and he laid it 
down as a rule that the only way to insure perfect safety 
was to exclude all waters which were not altogether free 
from the possibility of pollution. The view held by Mr. 
W. G. Laws on sewer ventilation differed entirely from 
those of Prof. Robinson. He advocated the extension 
upwards of the soil-pipe of houses in such a way as to 
convey a current of sewer air through the house drain to 
a point above the roof, and hence be objected to the 
existence of a trap in the course of the house drain to the 
sewer. There is one faul objection to this system, and 
that is, that if the slightest failure occurs in the plumber's 
or mason's work, the foul air from the sewer makes its 
way into the houses, a result which has often ensued, and 
this with fata! consequences. By the adoption of the 
principles laid down in the Model Byelaws, and which 
received Prof, Robinson’s commendation, a current of 
fresh air instead of foul air would constantly pass through 
the house drains, and this is the result which architects 
should aim at securing. How far the gas chimney” 
advocated by Mr. Laws would answer, it is difficult to 
say, but we would point out that as yet the Legislature 
has given no powers to enable authorities to make use of 
dwellings for the purposes of the ventilation of public 
scwcrs.--Mr. E. C. Robins, F.S.A., drew the attention of 
the Congress to the admirable work on the exclusion of 
sewer air from houses, which has recently been published 
by Dr. Renk, of Munich, and which deals with this im- 
portant question in much detail, and in a thoroughly 
scientific spirit. One very important question is raised 
by Dr. Renk, namely, whether the mere inhalation of air 
from sewers is ever provocative of specific forms of 
diseusc. He is inclined to the opinion that the particular 
matter of infection cannot pass into the human system by 
means of the superincumbent air alone. Doubts as to 
this have been raised before, but the emanations from 
sewers are largely composed of aqueous vapour, which 
must be regarded as capable of holding infective matter 
in suspension, and Dr. Frankland, in his paper before 
the Royal Society, has shown that in the process of the 
breaking of minute bubbles on the surface of flowing 
sewage, liquid particles capable of conveying infective 
solid particles are largely transported into the surrounding 
air. "—Mr, James Leman contributed a useful paper sum- 
marising the conditions under which it is desirable as far 
as possible to s^arate rainfall from sewage with a view 
to securing an cflicieftt method of .sewage disposal The 
adoption of the so-callcd “ separate system ” has unques- 
tionable advantages as regards towns which are so cir- 
cumstanced that It becomes imperative to reduce, as fir 
as possible, the amount of liquid to be dealt with at the 
outfall, but it can never be absolutely carried out, for it is 
nearly everywhere necessary to admit into the sewers 
such rain-water as that w'hich falls on the surface of roads 
and which is liable to be contaminated, and also to make 
provision for the occasional flushing of sewers during 
storms. — Dr. Bartlett, F.C.S., communicated an inter- 
esting paper on the influence of suspended matter on 
health. He detailed at some length a scries of failures to 
procure specimens on the one hand, of the infectious 
matter of the various contagia^ and, on the other, of 
the particles which swarinin the airemanatlng from sewers 
nml other sources, and which give rise to unwholesome 
conditions of air. He next described how resort was had 
to the peculiar and beautifitl waste product of the smelting 
fumaCia slag-wool, as a medium through which to fUter 
air/and how b/its means floating particles comfiosed of 
liviiig organic matter^ consisting In part of cdls or cor* 
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pusdes of antma) origin had been found in air which had 
vitiated from certain aourced, and how means of 
the discovery the sources of evil were detected and hence 
done away with. Dr. Bartlett holds a strong opinion 
against the probability of finding specific disease germs in 
any form by which our present powers of observation can 
recognise them, but be is equally impressed with the 
indications afforded by the results of some of his experi- 
ments as to the noxious influence of animal organisms, 
including, perhaps, the specific matter of the various 
contagia and of tuberde, which arc often contained in 
inopure air, 

Capt. R, T. Hildyard drew attention to the influence 
for good which might be exerted by medical men if, in 
the course of their private practice, they had more 
regard to the sanitary conditions under which their 
patients were living. — The Hon. J. A, R. Russell brought 
getber a large amount of carefully-prepared meteoro- 
logical and other statistics to show how climate improved 
with slight elevation. In a series of conclusions to which 
his observations had led, he pointed out how the ranges 
of temperature, yearly, monthly, and diurnal, were less at 
certain elevations than in lower sites, and he regarded it 
most desirable that every house should be built on arches 
or on piers admitting of ventilation above the ground 
level, and that in country districts no house should be 
considered habitable of which the flocir is on a level with 
or below the ground. — Miss Yates, Hon. Sec. to the 
Bread Reform League, pointed out the advantages of 
wheat- meal bread over white bread, both as regards its 
nutritive properties and otherwise, and urged its general 
use as a means of promoting national health, especially 
amongst the classes depending on bread as their main 
article of food. 


ON THE PERCEPTION OF COLOURS BY THE 
ANCIENT MAORIS 

I N an interesting paper on this subject by Mr. Colenso, 
he gives a great deal of information on this subject, 
derived from his individual experience during a very long 
period of dwelling among the Maoris, and that before the 
country was settled, and by bis having travelled very much 
among them, frequently in parts where no white man had 
ever &en, sometimes on the battle-field, both during and 
after the fight, ever with them as medical man, often in 
the confidence of their best head men. The colours of 
black, white, red and brown were the prized and favourite 
ones. The purer states, especially of each of these 
colours were nigbly valued, to which may be added green 
and yellow. These several colours and their varying hues 
comprised nearly all that pertained to their dresses and 
personal decorations, to their principal houses and 
canoes. In the olden times a chief's house might truly 
be called a house “ of many colours/' which were artisli- 
cally and laboriously displayed. Each tint or shade of 
colour bore its own peculiar name plainly and naturally, 
or figuratively- sometimes both. They assessed a fine 
general discrimination of the various shades and hues 
and tints ; they could give an accurate description of a 
rainbow, of all its various colours ; they' notic^ the iri^ 
descent hues of the feathers of a pigeon^s neck, of some 
shells, and the delicate evanescent tints on the ventral 
surfoces of many fish. From their general hues alone the 
Maoris could accurately tell whether far off and to them un- 
known districts were, covered with a vegpiation of fern or 
fiax (PhormLum)or grasses, but far a&ve all their fine 
discrimination of delicate hues and shades was correctly 
shown in their nice distinction of the various tints of the 
of the several kinds of kumara and taro. Once 
travdling on the coast, nearly forty years ago, Colenso 
met an md chief who told him that long ago he had Culti- 
vate a variety of the taro, which is ca&ea Wairuaarangi, 
thkt it had long been lost. Knowing this sort from 


having met it in the nort^ and remembering the dedicate 
and curious pink colour, Colenso tested the knowledge* of 
the chief by asking what colour It was, which he imm^ 
diately minutely described- They had early succeed^ 
in Mting brilliant black and red dyes. The old Maods 
had a peculiar bias towards neutral colours, bine was 
certainly known to them, and they obtained it from two 
sources, one mineral, the other vegetable: and they had 
even distinct names for several shades of olue- Through- 
out this paper Mr. Colenso criticises and contradkts 
many of the assertions made by Mr. Stack, from probably 
an insufficient knowledge of Maori, in a memoir recently 
published on the colour-sense of the Maoris ( Trans, New 
Zealand Institute, vol. xiv. p. 49). 


FRIEDRICH WOHLER 

VI / OHLER is dead. A man, who was born four years 
after Priestley died, who worked with Berzelius, 
who was engaged in chemical research when the bril- 
liant genius of Davy was ranging over the whole field 
of chemical phenomena, who was contemporaneous with 
Liebig and Graham — this man has but now passed away 
from our midst. 

Wdhler witnessed, and well bore his part in helping on 
the many great advances which chemistry has maae since 
the science was founded by Black, Priestley, and Lavoisier. 

Friedrich Wohler was bom in 1800 near Frankfurt ; he 
graduated as Doctor of Medicine at Heidelberg in 1823, 
but in place of pursuing the study of the uncertain art of 
medicine, as he tells us in his ** Reminiscences," he deter- 
mined to devote himself to the more exact science of 
chemistry. Recommended to Berzelius by Gmelin, Wdhlcr 
spent the winter of 1823-4 in the laboratory of the great 
Swedish chemist. 

As we read the ReminiscenceiofWdhlcr's youth— pub- 
lished a few years ago in the BerichU of the Berlin 
Chemical Society— we arc ready to exclaim that it waa 
impossible that, with the appliances which he had at bU 
command, Berzelius could accomplish chemical work of 
any value. A few tables, an oil lamp or two, a latge Jar 
of water, basins and flasks— that was nearly all. The 
ancient Anna cooked in the kitchen, where also stood 
the sand-bath and the rarely- used furnace ; Anna still 
spoke in these days of oxidised marine acid gas ; ** bat 
Berzelius was beginning to think that it might be better 
to say chlorine. 

Five years later we come to a date memorable in the 
history of chemistry. Hitherto it had seemed as if tlte 
boundary which chemists had found it convenient to draw 
between organiq and inorganic chemistry had a 
existence in nature ; but Wdhleris prepmtion of urea, ili 
1828, from constituents of mineral origin, showed that 
this chemical boundary was as unreal as any other drawn 
^ the too ardent devotees of system; and that, ks 
Graham said, in nature ** distinctions of class are never 
absolute," The artificial barrier broken down, the Hifilig 
science of the chemistry of carbon compounds rapidly 
grew and oveespread the place where the dead WaU hkd 
been. Wdhler\ discovc^ seemed a small tme at ihe 
time, but what great fruit has it borne : 

“ Walk adodr of no expansion, 

Trellis work may lu^y flower 
Twine the sisc.’' 

About this time (1830) the reaction led by 
against the Berzelian system of classification was 
in strength ; In their zeal to overthrow the ewe ^ 
had arisen from the axiom of the Swedish thr^^^ 
every compound must be bulk oip of two 
opposed parts-T-chemlsts had soimbt likewise tb j 
the conc^ion of ctmipound ' 

marked a feature of the Bersdiah liysteU^ 
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newiy^poftited material, and made other tools on the 
new **iioon” The two white streaks on the top of the 
upper floor are London Clay mixed with sand. Some- 
times the tools and flakes are to be seen in this clay, but 
of course they were washed into it in Palseolithtc times by 
floods. Above the floor is sandy loam and loamy sand ; 
the uppermost part, and someutnes the whole of the 
mateniu above the floor/’ is not water-laid ; in other 
words^ it is one form of ** trail ; ” above this trail," 
where the darker tint is engraved, is humus, with Neo- 
lithic celts and flakes. 


When the material above the "floor" is carttfu% re- 
moved, as 1 have so had it removed for me several limest 
the surface of the old working place is exposed. . llie 
stones are chiefly subangular broken flints, under the 
average size, the crust sometimes ochreou8,at other time* 
grey, qoartxite pebbles, pieces of sandstone, a few pieces 
of quartiL cretaceous fossils, and numerous small 
flint pebbles, with traces of chalk. Intermixed mm 
these stones are large ruimbers of keen lustrous flakes 
and many implements, all sharp, and as a rule (not wtth<^ 
out exceptions) small in size and well made, some so 



Fig, t. 


exquisitely made as to rival the best N eolithic work. ; shells arc sometimes v^ common. Both under and above 
With these tools, fossil bones, mostly broken, belonging ’ the “floor" are occasional seams and blocks of London 
to the mammoth, horse, bison, and reindeer, occur with ; clay, brought from a short distance to the north-west, 
broken tusks, teeth, and antlers of the same and other j where the clay comes to the surface. As a rule there 
animals ; human bones and teeth 1 have never been able ! are no very large blocks of flint or other large stones oil 
to light on. I have, however, many times seen such tender j the “ floor.” The non-watcrlaid covering mass often 
things as leaves, small pieces of wood and small crushed ' disturbs the " floor/’ ploughs it up, and pushes underneath 
branches, generally, especially is this the case with the I it. The twisting, contortion, ana undulation of die mide- 
leaves, very friable. Molluscan remains in immediate con- j rial above the "floor” seems to prove that it was laid 
tact with the “ floor " sometimes occur, and I have seen j down by moving ice from the nortn. This ke-depoidted 
them both below and above it, and in contact with the bones "trail” is full of small whitish pebbles; fixed in the 
and implements. Three or four feet below the “ floor,” | tenacious material at various angles. Abraded and vdbitened 



Fig. a. 


implements are also met with in the "trail,’' examples 
no doubt caught up from old exposed surfaces by the ice- 
sheet, and brought from a distance to their present 
position. No Palseolitbic implements occur above the 
“trail,” the “trail ” seals up all the relics of the Palaeo- 
Hthic age, and as far as the evidence of north-east 
London gees, Palaeolithic man had quite retired before 
the “trail" was deposited. When implements are found 
on the surface, the ground may have been denuded, and 
the implements exposed. 

- Fig. 2 is a measured section through the “floor” 
^ing west; on the other side of the section, illustrated 


in Fig, I, the “floor” is seen at from 3 feet 6 inches to 
4 feet 10 inches beneath the surface, muddy crailiiSiih 
sand and a few stones, is present at B andc, ^ P to 
humus. In the direction of the arrow, from 
south, the “frail” is seen pushing under and upheeftog 
the “floor" with its Impleinents ; the Hackney WKAc to 
towards the south, and a flooded brook tO the etouA 
would hardly upheave die “ floor ^ from the l ^ 
a mass of London clay and sand brought a 
and pushed under the floor” by idto f 

from the north. Where the “floor” has 
and di^urbed, the implements Show a 
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ol kfanidion^ i*ihen tise "Itocr'* ift covered by the eimi- 
ittnd or mtid of the river, the tools are all as sharp as 
on dtkf they were made. 

It ibrttfiuttdy happens that very near the sections here 
vis. at 270 yards \vest by north from Clapton 
RaUway Station, and just south of Caroline Street (marked 
on Stanford’s map), one or two other cuttings have quite 
recently been ikiMe, these show admirable seaions of 
characteristic trail." At Fig. 3 a section facing south 
is engraved to scale, and at Fig, 4 the end of the section 


is further enlarged to show the " trail * ' above and the 
stratification below. The section is 1 1 feet 6 inches deem 
and just reaches the top of the stratum of gtavel which 
contains implements intermediate in age between those 
of the ** fioor " above, and those found from 20 feet to 30 
feet beneath the surface. The ** Palaeolithic Floor" on 
Fig. 4, if present, would be just above the hortozanal 
bands of stratification, but the trail " at this spot has 
swept it away, it however occurs in a perfect state a few 
yards ofL Beginning at the top, the reference-letter. R, 
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is humus; Q, mud belonging to the " trail o, "trail’*: { Some of the shells found in it by me have been kindly 
p, a pocket of London Clay; n, Palaeolithic sand and ' named by Dr. }. Gwyn Jeffrep; the scries is probably 
loam cntmpled and disturb^ by the "trail” ; si, dark j very imperfect, as the time 1 have for geological matters 
sand and clays ; L, light sand and clay ; K, dark sand j is extremely limited, but no doubt the list is typical, as 1 
and clay ; j, yellow sand ; l, red sand ; H, light sand and j have many times met with the species hereafter men- 
clay ; o, dark sand and clay ; F, red sand ; E, yellow | tioned ; other species may be more rare or local, 
sand; O, red sand; c, sand, almost white; n, buff sand, I i, Corbicula flumifuilis^ Mlill., extremely common, 

sometitnes full of the fossil shells of land and freshwater j 2. Hydrobia marginata^ Mich., not uncommon, 

naeikocs. These sands represent the sandy margin of | 3. ^kceriutn corneum^ Linn, 

the old Tbames, now four miles distant from this spot. 1 4. PisicUum fontiftaU^ Drap. ; var, Henshwana^ Jen. 
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the Thames/' A mile to the west at Hlffhburyi other 
moUuscan fi:enera are represented. A list of the Highbury 
shells is'given by Dr. Evans — ** Stone Implements/' 

p. P 4 - 

I now come to the bed of gravel indicated at b (Fig. i) 
and A (Fig. 4). It is found at an average depth of i2feet» 
and descends to 20 or 30 feet from the surface ; this drift 
contains, chiefly in its upper parts, lustrous sub-abraded 
Paleolithic imj^ements or medium age. All these tools 
have been more or less moved and relaid by the agency 
of water ; none are quite imabraded ; bones, teeth, and 
tusks of the mammoth also occur, with other mammalian 
remains, driftwood. See, This deposit has been described 
^ Prof. Prestwich in the ^mrtariy youmal of the 
Geological Society y 1855, vol. xup. 107. The material is 
remarkable for containing immense blocks of sandstone, 
probably never moved by water , alone^ and sometimes 
weighing one, two, or more hundredweights ; that these 
stones fell from blocks of drifting ice seems extremely 
probable. Some of them measure two fleet across, and 
they must have been brought from the north long prior to 
the deposition of the trail, and probably long after the 
time when other immense blocks found at 20 feet and 30 
feet at: the bottom of the gravel were deposited. Some 
show glacial striae. Generally in the deepest pits, the 
third and oldest class of implements is found, the examples 
are rudely made, massive, deeply ochreous in colour, with 
a thick ochreous crust, the ochreous tint not derived from 
the matrix they are now in ; they arc generally very much 
abraded, indicating transport from a long distance, or 
long dashing about in water with other stones, but as the 
three different classes of implements will be illustrated in 
my concluding note, and proved to be of totally distinct 
ages, far removed from each other, I need not refer to 
them at length here. 

It commonly happens, that the higher the gravels above 
the present rivers, the older they are, but here we have 
an instance where the newer gravels and more recent 
imfilements are from 8 feet to 26 feet higher than the 
old. Worthington G. Smith 


THE COMET 

'T'HE Astronomer-Royal has received, through Sir 
James Anderson, a telegram from Mr. Gill, in the 
following terms Please inform Astronomer- Royal 
that comet’s declination in my letter of September ii 
should be 56 minutes 30 seconds south. Sudden disap- 
pearance of comet at ingress on sun's disc observed 
September 17 days 4 hours 50 minutes 58 seconds Cape 
mean time. Comet not visible on sun,'’ Mr. Gill’s 
remarkable observation is without a precedent, and an 
extraordinary illustration of the intense brilliancy which 
the comet attained at perihelion. 

The Emperor of Brazil telegraphs thus to the Academy 
of Sciences of Paris Rio, 26 Septembre, loh. 20m. 
Note Cruls. Grande com^te australc visible do jour 
observde aujourd hui. Queue 30^. Presence sodium ct 
Carbone. 25 Septembre— Visible de jour au sud de 
Rio 18, 19, 20, Vue par moi aujourd'hui de 4h, jom. k 
5h. 40m. matin. Splendide 26/’ 

Mr. Ainslie Common, of Ealing, whose daylight obser- 
vations on September 17 may have an important bearing 
on the theory of the comet, has furnished us with the 
following extract from his note-book on that date 

“ ia4S, Found bright comet. S.W. sun. , V«Jue. 

10.59, Comet precedes sun, 6m, s., cenlre to centre ) 

ii.ia Comet south, son^s limb, 20R 500 « ig' f 3 

11,47, Comet precedes sun, 5m. 48s. (?) 

11.58. Comet south, ^un's limh, i6r 6od ^ 14' 4P' 

13.0, Comet precedes sun, 5m. 44s. (good) ... 

116 . Comet south, sun’s limb, 15R 55D m 13' 45" 

Clouds came over shortly after this." 

Mfi Commqu has corrected an eitor in reducing the 


last micrometrical differenceV declinatioft into are : Oht 
revolution « 53'’*!. He stetes that he made an 
attempt to telegraph to Greenwich and Dun Echt, hui 
office at Ealing was unfortunately closed. . . 

We have received several dra^gs ftom M. Bulart^ of 
Algiers, showing the appearance of the comet as idewfd. 
wim the naked eye, in one of which the tail iis dlfpided 
with considerable curvature. Also a sketch of the head 
as seen in a powerful telescope, exhibiting the systi^ bf 
envelopes rising from the nucleus^ wh^h w characteriied 
several recent bright comets (see Figure). 



The following elements of this comet have been calcu- 
lated by Mr. Hind from the Dun Ecbt and Coimtwa 
meridian observations on September 18, a meridian 
servation at the U.S. Naval Observatory, Washington, on 
September 21, and an observation made at thoOdleg^o 
Romano, at Rome, on die morning of Octob^ S^Obligit^y 
communicated by Prof. Millosevlch 

Perihelion pax^e, September 17 ‘ 3 [69, Greenwich M*T. 


Longitude of perihelion 

,, nveendiog node 

Inclination 

Logarithm of perihelion distaitce 


• *4 

• 346 o 58/ 

• 37 5 * S 9 )S^t. 

„ . ^ r 9 t» 5 a 7 

Motion — retrognde. 

These elements afford further iadicatioa of 
of the comet’s motion near the time of jpessage 
perihelion. At the monent when Mr, GiQolisemd .W 
comet upon the sun's limbi when the distance fiwm 
sun’s centre was conseouently t&'o, the orbit gives 
central distance, at to '9, or the comet projected 
the sun’s disc. Considering that Mr. GiU's obsetv 
was made less than one day previous to the mcql 
meridian obsttvations at Dun £cht and Ct^mbra, U |s. tr- 
eaty to see how such difference cotdd arise froin erm.#F 
dements, which represent the mid^ positioa emiwm 
in their determination within a nsimite of ere - ^ , 

The following ei^stiotts for the dOiufe* 
co^matM x,y^ t, reftmd to die touator, jMMt 
in connection with the X, Y, Z df ^ ffmmaMlUfSm 
in the calctthrion of geocentric ^ ) 
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'i3;» i8®a}- 

' " Oy i u : — ^ 

Jt » r , fo*995ax] , sia (» + 9 (J-a) 

y • r • l9'98774}- »» (»' + ^77 *‘4) 

» W r*[9-44a5a].»in (v + ijo 17*5) 
r beii^ the radios^vector, and v the true anomaly. 

{Mr, GUI writes on September 19 ; “ Yesterday and to- 
day the comet is a brilliant daylight object, and was 
obsenred on the meridian by myself with the Transit 
Circle. We have a whole lot of AH* Azimuth observations 
Which will be reduced as soon as possible. They were the 
only kind of observations possible, as the comet was only 
visible by glimpses through holes In the cloud between 
September 8 and perihelion.'* 

In a letter addressed on the same day to the Astronomer 
Royal (with a copy of which he has fivoured us} Mr. GUI 
says; “On Sunday, the xyth inst., the comet was foltowed 
by two observers with separate instruments ri^up to the 
£un*s limb, where it suddenly disappeared at 50m. 
Cape M.T.“] 


ATOTES 

PaOBABLY soioe of our readers may have heard that Mr. W. 
SpotHswoode met with an aeddent recently. The &ct is that 
os September 50 last he broke his left humerus within the cap- 
sule, through the overtoming of the tricycle he was riding. He 
baft, ve are glad to learn, been carefully attended, and is getting 
on as well as possible. 

A raiVATE letter to this cotmtry conveys the intelllgenie of 
the death, on September 1 1, at Kandy, of Dr. Tbwaites, F.R,S., 
for many years director of the Royal Botanic Gardens, Feeade- 
ntya, Ceylon. We shall defer to a future issue some particulars 
of his life. 

TiUC death is announced, at the early age of forty-eight years, 
of the well-known sdentihe photographer, Dr. D. Von Monck* 
howm* 

, Wl 4 te |lnd to leant that a memorial si^ed by Professors 
Pfignt, tliuaphry, Hughes, Newton, and Moseley, Drs. Michael 
FjOimnad S. H. Vines, aod Messrs. G. H« Darwin, £. W. 

Coutts Trotter, A. Sedgwick, and J. W. Clark, was pre* 
set- to the Vice-Chancellor of Cambridge University (Dr. 
Porter) ou the 4th inst, representing the desirability of csta- 
blishbig some memorial of the late Prof, Balfour in the Uni- 
Veraity. The Vice-Chancellor, in accordance with this request, 
has called a meeting of Members of the Senate and others for 
October ax, at 4.30 p.m., in the Lecture-Room of Comparative 
Aiiatomy, in the New Museums, **to take steps to establish in 
tb 4 Uxdverslty a memorial of the late Prof. Balfour.’* 

Sons forty eminent German botanists met at Eisenach on 
September 16, under the preridenoy of Profe-sors Prlngsbeim, 
Cramer, and Willkomm, and founded a German BtUonical 
Society. The new society has its scat at Berlin, and its object 
ii to form an elective and supporting centre for all efibrU in the 
doxi^n of scientific botany b Germany. 

As U well known, the Frenph Institute b divided into five 
^classc^ whkh meet togi^r onee eveiy year. The president of 
this iwttkkfm.bdbosen b rotation ^m amiug the president of 
each cf the five Mctbna* The dm|r will be oooupM this year 
by the jmestdent of the Academy of Sdeweei, who Is styled 
diieotori and who happens to be M. Dtunas, one of the two per- 
peb^ eocretaries of the Acaden^ of Bonmees. M« Dumas will 
deitvee on thi^ oeoasion an address wlMt It l« stated will be of 
spOohil Ibpof^tai^. This meeting will take pbee on October 

M. L>w1iMA delbcred at 

Iff Oobheir 9 ah addjwm eomteark^ ^ works of the Inter- * 
: and MeaMrm^ He stated that 

hod teantbd a cdn^Mi^n between the 1 


origbal meter and kilogramme deposited bthe Archives, wit^ the 
new standards. The difference had been proved to be o'ooooodm. 
for the meter, and o’ooooi gram for the kilogramme. The con- 
sequence is that a slight correction will be required for the 
measures taken with the international meter as the comparison 
between two meauires of length can be executed with a precision 
of one part in ten millions. The new iateroational kilogramme 
can be used without any correction at all. 

Two International Conferences will open in Paris on Monday 
next. One of these is for the object of settling upon a plan for 
the protection of sub-marine telegraph cables ; the oUmr is to 
establish throughout Europe the important desideratum of 
technical uniformity in relation 10 electricity, England, France, 
Germany, Austria, the United States, Spain, Denmark, Norway, 
and Sweden will be represented. 

M. Gabriel de Mortillet, Profei«sor of Archmology to the 
SchcK)) of Anthropol;^ of Paris, has just published through 
Reinwald a work under the title of Le Froehistorique,” which 
nmy be considered as the first complete manual for the study of 
the Arcbttological Museum of Sc. Germain. M. Gabriel de 
Mortiliet has been attached to this esCablishmeat firom its founda- 
tion by Napoleon III. up to tbe present time, andisi'tdustriou ly 
engaged in its completion. The author, who is one of the few 
living geoljgists who investigated the formation of glaciers in 
Switzerland wiih Agassiz, attempts at the end of his volume to 
determine how far distant is the epoch when Homs Sapiens 
made his first appearance on tlie earth, by estimating the rate of 
progression of blocks which w ere carried by former ice-fields, 
and he cojoet to the conclusion that the space of time that 
has elapsed since that event took place exceeds 200,000 years. 

The meteorological station on the summit of the SAutis has 
recently been opened, and this latest Swiss station promises to 
be of importanee with regard to the progress of meteorological 
science. In its altitude of 2504 metres it is surpassed only by 
the observatories on the Stelvi> (2548 metres), the Pic du Midi 
in the Pyrenees (2877 metres), and tbe station upon the Colorado 
Peak (4340 metres). 

The PaniiMa Star and Herald of September 14 gives details 
of several earthquake shock <( which had visited the isthmus 
during the preceding week, doing much damage, but, fortu- 
nately, only caa^^ng two death-;. At 3.20 a.m. on Thursday, 
the 7th, the inhabitants were aroused from their beds by one of 
the longest and most severe earthquake shocks ever experienced 
in the city. It was preceded by a hollow, rumbling noise. The 
motion was wavedlke, and proceeded almost directly from north 
to south. The first and m jst severe shock must have lasted at 
least 30 seconds. Extreme damage was done to buildings. A 
second and milder shock occurred about half an hour after the 
first. The Pacific Mail steam ihip Clyde ^ arriving from San 
Francisco, reported that the earthquake was severely felt on 
boon!. Passengers declared that it appeared as if the vessel 
were lifted bodily from the sea and allowed to fall back. The 
effects of the earthquake along the railroad were most marked. 
The stone abutments of several of the brid^ were cracked and 
almost split, and the earthworks sank in half a dozen places. 
In several places where the direct action of the shock appears 
to have male itself most strongly felt, the rails were curv^ as 
if they had been Inteationally bent. The severe shock oa the 
morning of the 7th was followed during the day by several 
others of leas l.itensity, ami at it.30 p.m. a sharp shock 
alarmed the whole diy, and drove the people from their honses 
to the squares^ Another slighter shock occurred at absttt 
three in the rooming ; but, fortunately, neither it nor Its 
predeoeiKir added further ruin to that already inmured 
in the city. AH the shocks were fait on the ialandf 
in the bay, and some houecs suffered at Tab^g^ On 
the teomteg of cite yth. at abwt 3.15, dm feridents of* Colon 
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vere aroo^ed by the eartbquadce thocU which has caused so much 
alarm and damage to the whole isthmus^ The duration of the 
shock was fully 60 seconds, and was so severe that the whole 
populace rushed into the streets as rapidly as their feet could 
carry them. About half an hour afterwards another shock was 
felt, hut much lighter than the first. A deep fissure was opened 
in the earth from the south end of the freight-house for a dist- 
ance of about 400 feet along the walk leading in the direction of 
the ice-houses. Many buildings were moved slightly from their 
foundations, but on the whole remarkably little damage was 
done. On board the vessels in the harbour the shock was also 
felt very severely. About 1 p.in. another much slighter shock 
was felt, and during the succeeding night two more slight disturb- 
ances were reported. It may be of meteorological interest to 
observe that the sea at the time remained calm, the atmosphere 
quite clear, and the stars and waning moon remarkaldy brilliant. 
Soon after, say about 4 o’clock, a slight fog wafted from inland ; 
no rain fell. All day an ominous calm prevailed without 
rain, with fluctuating barometer and excessive heat. Another 
slight shock occurred at Panama on the morning of the 9th, 
a little before 5 o’clock, but fortunately no damage was done. 
Tlic same shock was lightly felt tn Colon and along the railroad 
track. All day on Saturday no shock was felt, and the night 
passed quietly. At mid-day on Saturday, there was a marked 
change in the atmosphere, and, with a refreshing shower which 
fell, the murky, sultry air of the previous days entirely disap- ! 
peered. The rumours of a volcanic eruption at Chagres ore 
entirely without foundation. The earthquake was felt there, did 
some little damage, and opened a few cracks in the ground. The 
earthquake of the 7th was felt at the Pearl Islands, in the bay. 
At Donoso, Govea, and Kio Indio a number of shocks w ere felt, 
and the people were much frightened. At Miguel la Borda, 35 j 
miles from Colon, in the direction of Bocas del Toro, the tide ' 
ix>ae to an unuHual lieight and flooded some of the houses, which 
ane built on the beach almost on a level w ith the sea. The earth 
sank in about a dozen places. The Governor of the district 
writes officially that several boiling springs suddenly appeared, 
some of which throw hot water to a considerable height. Letters 
have been received from the towns of l.a Villa, Chitrts Macara- 
co^, ann Nati, all in the State, announcing that several shocks 
have been felt, but that the material of which llie houses are 
built — bamboos and adobes*- resisted the movement!-, and they 
suffered no damage. Two or three slight tremblings were 
experienced in Panama during the night of the I2th, Init they 
caused no alarm, and many people were returning to their 
houses. 

In the Photographic Exhibition, which was opened in Pall 
Mail on Monday, there ore several pictures of more than artistic 
interest. We may mention especially Captain Abney’s views 
taken cm the Alps, and showing the great difference in the 
photogmphic quality of the light reflected from the sky at high 
altitudes (9,000 to lo.ooo feet), and that reflected at lower levels. 
Mr. Grant’s photographs taken on board Mr. Leigh .Smith’s 
yacht Birn during her cruise to Franz Josef Laud in iSho, are 
also of ioterest, as is also Mr, Shodbolt’s photograph taken from 
the car of a balloon at the height of 2,000 feet, showing the 
streets and houses below. 

The Connell of the Statifitical Society have again decided to 
grant the sum of 20/. to the writer who may gain the Howard 
Medal ” in lS8j, The subject The bpst exposition of the 
experiences and opinions of John Howard on the preservation 
and improvement of the heal^of the inmates of schools, prisons, 
workhouses, hospitals, and other public institutions, as far as 
health is aifeeted by structural arrangements relating to sopjdies 
of air and water, drainage, &c.” Candidates are referred to the 
text and foot-notes of Howard’s two wofks on “ Prisotts ” and 
** Lazarettos." 


[<^4 lA. 

Botanists wUl kam with oatislactioii that the Cavaliece 
d’Amico hon succeeded^ not without gwMecaUe dlffiooliy. Ip 
acclimatising a number of faretgn {flouts in Sicily. They are 
being exhibited at the present moment at the Agricultural Exhi- 
bition of Mcsstna, and excite a great deal of inlsrest omo^g the 
spectators. Amongst them ok the tea plant, /krma gmUt^iW, 
Ciftckofia suairudrOt fi$u/0Ha, and Afyrica c0ifira, 

Cav. d’Amico intends to establish a tea phmtoHcm of some extent 
not far from Messina, and it is hoped that Sicilian tea may in a 
few' years become on important article of commerce. 

In a vineyard at Bonn, I’hyUoxerti have recently made their 
appearance. The necessary precautions were at once tidcen. 

The eminent Berlin sculptor, Herr Pohle, i& now about lo 
complete a bust of the celebrated geographer, Karl Ritter^ for 
the Geographical Society of Berlin. 

Prof. Simon Nevvcomii, of Washington ; Lieut. T. L. Casy, 
United States Army ; Ensign J. H. L. Holcombe, United States 
Navy ; and Mr. Julius Like, forming the ext>edition despatched 
by the Government of the United States to observe the transit 
of Venus at the Cape, left Plymouth last Friday m the Union 
Steamship Company’s mail steamer MUs Newcomb, 

daughter of the Professor, the lady member of the ex {sedition, 
i$ in lx>ndon, the epidemic of siuallpox at the Cape deterriug 
her from proceeding with her father. Mr. Gill, the Astronomer 
Koyal at the Cape, has expressed his willingness to render the 
members of the expedition every facility as to the selection of a 
station by collecting informatiotu It is probable that Beaofort, 
which is 300 miles from Caf>e Town, will be chosen, from the 
fact that in that district there is proverbially a clear sky. 

The Lanish astronomers, who have been selected to take 
observations of the transit of Venus, have left Copenhogmi for 
Santa Cruz. 

On commencing his Winter course of lectures on Companuive 
Anatomy at King’s College, Prof. Jeffery Bell made the fol- 
lowing remarks : — ** In ordinary circumstances it is wuH to 
proceed at once to the work before os, but, during the six 
mouths that have elapsed, since I last addressed a class of 
comparative anatomy from this chair, two heavy blows have 
fallen on tlic students of zoological science ; the two most re- 
markable of English workers have been taken away from us, 
the one full of years and honours, the other the bearer of a 
glorious promise. I should not l)e doing my duty if I were not 
to ask you to i>ause for a moment on the threshold of yout 
studies to Ijcar witness with mt to the regrets which we jUfttly 
feel at the death of Charles Darwin, and the sense of irreparable 
loss which is connected with the name of F, M. Balfour, The 
father of modern zoology, the reformer of all our couoeptloBs 
as to the workings of nature in the organic worl^ the 
assiduous and patient collector of the foots of natural his- 
tory, the prince of observers and the leader of philoaophlcal 
natnralUts was carried to his grave in our nahonal bMifiufl 
place amid the mounting of tthe whole civllUed 
the broad outline of his work is well known to you oil. On the 
treacherous slopea of an icc*bound mountain, away frenq kizbdred 
and friends, save such as hia character had won for hlmaei^ 4n an 
Alpine village, and yet always in the minds of those who kttew 
him, Francis Balfour in, as we may be assured a moosUHt flf 
tiate, yielded up a life of which only thirty years had been ftNUit, 
and lost to science and society what had promisid to be aU 
years and more of patient and far-seeing invwtigatkwt, W 
prejudice, animated by the most scientific and phibaophiM 
ideas while he himself, urged on by the saocess of 
would have sought only fresh Mdm of wiCttwy to rise 
would be useless to point out to detoB here, whertt io 
only b^mters, the special astvfoes of Prof, , 

note that hU name will be consfoatly qaoMd dfwiiy 
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Untile dihccjvem of ftcts which have often thrown unexpected 
on tbc problems of our science, and have always, at least, 
t^een ol the highest importancei and stated with admirable truth 
and modesty. ** 

'Hta AftmUs de CkimU ft dt Physiqm reproduces in its August 
munbcr a |>ai}er relating to the theory of dissipation of energy, 
read by hlacquom Kaukinc at the Britiidi Asbociation meeting 
in i8$2. 

A SKRtes of scientihe ascents were mode an Sunday afternoon 
from the Place Saint Jacques, in Paris, under the auspices of the 
Academie d' Aerostation Meteorologique. At a height of eight 
hundred feet photographs of the entire horuon were taken by 
means of a panoramic apparatus invented by M. Tril)oulct. In 
a brief explanation of this, given by one of the members of the 
Academy, it was j>omlcd out that the experiment was as im- 
portant from a military as from a scientific })oint of view, since 
it would enable an army to ascertain exactly the number and 
position of their enemies. At anJlher ascent telephonic conver- 
sation With persons on the ground was carried on at the height 
of hve hundred feet. The exjxM'inieiits \\ ere under the auspices 
of tlie Municipjil Council of Par is* 

The nuiora borcalU which was seen in so many parts of 
England on Octol>cr 2, was abo visible in France from a very 
large numbci of places. 

M. Duvaux, tijc French Minister of Public Instruction, has 
opened the hrsi superior school forfeiuade> established in France. 
It is situated in the city of Rouen, and the icgular course of 
«tudy will begin this year. Many .similar establistiments are in 
courije of construction in several parts of the country. 

The addition# to the Zoological Society’s Gardens during the 
pail week include a Sykes’s Monkey (CVrtv/fMA7o (jlht^uhtris^ ) 
from East Africa, presented by Copt. F, NY. Schwcdler ; a 
Biuturong {Afcticds from Malacca j a Common Fox 

(Chsr/r vnipfs 9 ), British, prcseiucd by Mrs. Studholme Brownrigg; 
two Goshawks (Astur pahmhantis) from Germany, presente*! by 
I>r. Rudolph Bbtsius, C.M.Z.S. ; a Common Raven {Ofrz'ux 
two Leaser Black 'backed Gulls {Larus /usa 4 s) from Scot- 
land, presented by Mr. K. G. Bury ; two Greater Sul])hur-cresled 
Cockatoos (Cacatua from Australia, presented by Mr. 

C- Kerry Nicholls, F.Z.S, ; a Puff Adder (n/fta attetnpis) (tom 
South Africa, presented by Lieut, R, Crawshay ; an Ornamented 
I/xrikect ( 7 'ncA()^ossus ormtus) from Molucca&, a Crested Curas- 
Oow (OwT a Wfor) from Guiana, two llligePs Macaws {Ant mara' 
cai$a) from Braxil, purchased ; two Brazilian Ilangnestb {IcUrus 
faf^duat) from Brazil, deposited j an Auj^traliuii Fruit Bat 
{Pttrppus poiuKephaius), born in the Gardens. 


CHEMICAL HOTES 

An exceedingly ingenious fiatent for the manufacture of 
hydrogen and ox^en ha« Iteen taken out by M. N. A. Htfiouis, 
or Paris. Wood charo^>al is obtained by healing wood in closed 
vessels i the gas which is evolved is u ed for heatiug the retort* 
in ^hich hyantgen and oxygen are produced, the tar U used for 
OftEbnretting H^rogen, the t^yroUgneous acid is employed to 
decompose sodium sulphite (produced in auather stage of the 
p^tyeess), whereby solpburous acid and sodium acetate are ob- 
tainai By pacing steam over hot wood chareoal, a mixture of 
hydrogen, carbon monoxide, and dioxide is obtsdned ; the mixed 
ge| 4 » are passed into retorts cantaining healed i^psum, Which is 
TMUeed by carbon monoxide to calcium suljdtmc; the escaping 
embon moiioxide is absorbed by soda solution, giving sodium 
Hcarbmte, Qsygen is obtained by decompoidag gyp)m>n (6oo 
bl^siliCfk parts river ektid} ; the mixture ot sulphur 
fios^a hnd which product, is passed into rustic 

wM bisolphite is fprmadi the resi^ 

' 4 w ™ oiaxide Is abscudied by milk of , The calmum 

of the mixed gases is 
lug bakium catbonate 


wttl , 
bicarbonate, gfi 


and sodium bisulphite ; the Utter is decomposed, as already 
described, by pyroligneous a(^ and ihe soli^hurous acid pro- 
duced is oxidmi to saJphuric acid in a cyliiKler contaluiug 
platiui8ed pumice-stone, by air containing 75 percent of oxygetb 
The calcium sulphide which remains in the oxygen retorts 
Is decomposed by carbon dioxide and steam ; the sulphuretted 
hydrogen produotxl, after being freed from moistui'c by passing 
through a condensing apparatus, is burned with air rich in oxy- 
gen, and the sulphuruus acid fonueci is conducted into the 
Iraden chambers of the sulphuric acid manufactory. Air con^ 
taining 75 per cent, oxygen is obtained by pumping air into a 
cylinder coniaining a mixture of 80 parts water a^ 20 parts 
^yceriue; when the pressure has reached 10 atmospheres, 
communication is made between the first cylinder and another 
from which air has been removed ; air rich in nitrogen remains 
in the first cylinder. By rcj^eaimg this operation, a mixture of 
75 per cent, oxygen and 35 {ler cent, nitrogen can be obtained. 
Another method of obtaining nearly pure oxygen from air 
consi>t!* in passing the latter iut j an iron cylinder cont»iniag a 
bag of silk covered with caoutchouc ; the dialysed air is then 
driven by a steam jet into u condenser, and thence pasiseb into a 
second similar cylinder ; this process is repeated several times ; 
a mixture of 98 per cent, oxygen and 3 per cent, nitrogen may 
thus be obtained, but for most metallurgical or iighiing purpose^ 
a mixture containing 60 per cent, oxygen is sufficient. Nitrogen 
escapes from each iron cylinder by a side tube which dips nuder 
water. 'I'he mIx bags used for dialysing air are prepared by 
washing oiditury caoutchouc with a mixture of carbon disulphide 
and alcohol (whereby suhstances are iemjvc<l which would 
readily stop the pores of the caoutchouc-covered silk) making 
into a paste with uenzene, and placing a layer of this between 
two layers of silk. 

In the Scienti^c Ptvcteditfj's of Uie Ohio Mechanics* Institute 
(u 35) a process is described for melting iridium by heating in a 
Hessian crucible with phosphorus, and subsequent renewal of 
the phos[>ho.*us by repeated fusion with hme. The metal, in 
very thin shecis, can be cut by a copi^ir wheel making 2000 
revolutions per minute, and having surface covert with 
emery, ur coriUKlum, and oil. Metallic iridium is nearly as hard 
a.s ruby ; no steel tools make any impression on it ; attempts 
have been made, with fair succCns, to u->e it in place of carbon a# 
the negative ;>ole in the electric nrc bght. 

Ir is stated in the Chonicnl Pfvtcw (bat recent analyses of the 
water from the IJAy /ftf// at Mecca, which is so eagerly drunk 
by pilgrims, show this water to be sewage, about tea times 
stronger than average London sewage. 

Artificial ivory of a pure white colour, and very durable 
has recently been manufactured by the inventor of celluloid : it 
is prefiared by dissolving shellac in ammonia, mixing the solution 
with oxide ot zinc, driving oil ammonia by heating, powdering, 
and strongly compressing in moulds. 


ON THE AL TER A TWNS IN THE DIMENSION:^ 
OF THE MAGNETIC METALS BY THE ACT 
OF AIA GNETISA TION * 


T^R, JOULE long since diwcovereti that w hen a bar of iron w'as 
^ magnetised by an electric current, an etongaUom. of the bar 
took place. In subsequent experiments, published in 1847, Joule 
found that the elongation amounted to about 1-200, 000th of the 
length of the bar for the maximum magitctifatijn, and that the 
total elongation was nearly proportional to the squaie of the 
actual magnetisation. By placing the bar in a vessel of water 
htopMcl with a capillary tube, it was found that the volume of 
the Iron did not augment, and hence Joule concluded that the 
sectional area dimtimihed in i>roportion to the elongation. Under 
longitudbial tension, magncilsatioa caused a sh^rttning of the 
rod when the tension exceeded 600 Iba. for a rod a quarwr of an 
inch square. Soft steel behaved like iron ; but hard steel, under 
aU circum ’.tenets, Joule found to shorten slightly w'heu the mag- 
netising current pasfttd 

In 1873 Prof. Mayer repeated Joule's experiments with new' 
and delicate apparatus ; the elongation of the iron he found to 
amoum to 1-277, ooolh ^ length for the maximammagaetisa- 
tiofl. Mayer abo found that soft as well as bard cantraoted 
under magueUsaiion. 


‘ PUMX mad at ihe SotehaWfttott MmtiM of ih« fritixh by 

" “ Barroti, r.KS.E,, of PhywCi 3 n the Royel College 
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In the soxAc year 1 made a series of eaptrimenta on the other 
ma^etfcc metalf nickel and cobalt^ and foi^ that whilst cobale 
lei^lhencd' under xnafinetisttion, nickel appeared to suffer no 
change.^ This re«uU is aorpridnn, for mckel more nearly 
refealbles iron and cobalt than steti in magnetic propertiest» the 
formei having little coercive force, and the latter very consider- 
able retentive power. With entirely new apparatus the experi- 
ments were rented, and a distinct skotimtng of the nickel was 
now found, cobalt ciongating but not so much as iron. This 
observation Is, 1 believe, new, the fact was first noticed by me 
on Soptember 9, 1S73, uncertainty as to the reliability 

of the apparatus I then used led me to put the matter aside till 
Jnly^ 1876, when the experiments were repeated, and the fact 
uiat cobalt eloagates and nickel retracts under magnetisation, 
was fully confirmed. 

The u^tiplying apparatus that was found to yield most satisfac- 
toxyresults was a simple form of optical lever, a mirror vertically 
fixra over the fulcrum of a lever or the first order, and reflecting 
a acale at some distance into an observing telescope. The appa- 
ratus will be more fully described in the report that will be 
seated next year; a committee, with a small money grant, 
havli^ been appointed at a previous meeting of the Association 
to investigate this and certain other molecular changes accom- 
panying the magnetisation of iron, described by the author at the 
Bradford iheeting of the Association. 

The results so far obtained may be summed up as follows 
However often the current traveries the helix around the bar of 
cehalt^ the elongation is practically the same after the first 
current, and amounts to about two -thirds of the elongation pro- 
duced in an iron bar of the same dimensions. In my measure- 
ment the elongation of the iron amounted to about l-afio, 000th 
of its leitfth for the maximum magnetisation ; the iron elongated 
c scale divisions, and the cobalt 3, or t-425, 000th of its length. 
With nitktl^ the retraction on the same scale was lO, or twice 
the elongation of the iron, or about 1-130, 000th of the lei^b of 
the bar. Reverdng the current made no alteration in the results. | 
The index returned promptly to zero on the cessation of the i 
current. The retraction of the nickel was so instantaneous that j 
it was only by noting the scale-reading that any motion could 
be discovered to have taken place. Ine helix in all ca es was 
the whole length of the bars. 

Inclosing the bars in a vessel of w ater terminating in a capil- 
lary tube (the stem of a mercurial thermometer of extremely fine 
bore), and surrounding the vessel by a powerful magnetising 
helix, no motion of the water-level in the capillary tube was j 
noticed with iron and cobalt on the making, breaking, or re- j 
versing the current in the helix ; with nickel no motion was j 
observed on making, and a barely perceptible, but stitl definite, j 
fall of the index, equal to about j -10,000,000th of tbe volume 
of the bar, occurred on breaking, which was more cleirly seen 
by frequent interruptions of the current. 

The " magnetic tick ” is beard loudly with cobalt and nickel, 
as well as iron, the former giving a very clear metallic click on 
ixugueti^tion. I 

I am much indebted to the kindness of Messrs. Johnson and | 
Matthey for the bars of nickel and cobalt (9^ inches long and t 
inch diameter) with which the experiments were conducted, and 
als3 to Mr. Gore, F.R.S,, for the loan of a longer bar of nickel. 
Experiments are now in progress to determine the effect of tem- 
peratures and longitudinal tensions on tbe result. 

Preliminary experiments show, that raising the temperature 
of the iron and cobalt bars some 50* C. makes a scarcely appre- 
ciable difference in the amount they elongate, w'hercas, when 
nickel is heated the sams amount, its retractio n on magnetisa- 
tion is, as migbt be expected, considerably diminished, being 
about three-fourths of the amount occurring at the tempmture 
of the air. Owing to the short length of the bars, the actual 
elongation measured was, in the case of tbe cobalf, only tbe 
l«46,ooc;rth of an inch, but a difference of joo, 000th of un inch 
co^d confidently be measured. 


SUNLIGHT AND SKYLIGHT AT HIGH ALTL 
TUBES 

AT tbe Southampton meeting of tbe British Association, 
“ Captain Abney read a paper in which he called atten- 
ti|gi to me foct that photograph taken at high attitudes show 
ikies that ar< nearly black by compariion with bri/ht objects 

* Pkil. Mag,, Jmmsaty, 1874. 


projected against them, and he went on to ahow that dm 
higher above the sea-level the observer went, the darker the 
sky really is and tbe fainter the intrust Xn fact, the latter 
shows but little more than a baim in the violet and ultra- 
violet at a height of 8500 feet, whilst at sea-level It shows 
nearly the whole photo^phic si^trum. The only reason of 
tMs must be particles of some reSecting matter from Which sun- 
light is reflected. The anthor refers tM'i to watery stuff of whh^ 
nme-tentbs is left behind at the altitude at wmcb he wmiceff. 
He then showed that the brightoeas of the ultra-viekt of direct 
sunlight increased enormou ly the higher the observer went, but 
only to a certain iToint, for the spectrum suddenly terifiuiated 
about 3940 wave-length. This abrupt absorption was due to 
extra atmospheric causes and perhaps to space. The iuorease in 
brightness of the ultra-violrt was such that the usually invisible 
iws L, M, N ciuld be distinctly seen showing that the visibttl^ 
of these rays depended on the intensity of the radiation, The 
red and ultra-red part of the spectrum was also considerei. Ke 
showed that the absorption lines acre present in undiminUhed 
force and number at this high altitude, thu < placing their origin 
to extra atmospheric causes. The absorption from atmospheric 
causes of radiant energy in these parts nc showed was aoe to 
''water-stuff,'' which he hesitated to call aqueous vapour, since 
the banded spectrum of water was present, and not lines. The 
B and A line he al^o stated could not be claimed as telluric lines, 
much less as due to aqueous vapour, but must originate between 
the sun and our atmosphere. The author Anally confirmed the 
presence of benzene and ethyl in the same rq^on. He had found 
their presence indicate! in the spectrum at sea-level, and found 
their absorption lines with undlminished intmisity at 8500 feet. 
Thus without much doubt hydrocarbons must exist between our 
atmosphere and the sun, and it may be in space. 

Prof, Langlry, following Capt. Abney^ observed i The 
very remarkable paper just read by Captain Abney has already 
brought information, upon some points which tne one 1 am 
about, by the courtesy of the Association, to present, leaves in 
doubt It will be understood then that the references here are 
to his published memoirs only, and not to what we have 
just heard. 

The solar spectrum is so commonly supposed to have been 
mapped with ^mpletenea, that the statement that much more 
than one half its extent h not only unmapped but nearly un- 
known, may excite surprise. This statement is, however, 1 
think, quite within tbe truth, as to that almost unexplored region 
discovered by the elder Herschei, which lying below the red 
and invisible to the eye, is so compressed by the prism, that 
thongh its aggregate heat effects have been studied throu^ the 
thermopile, it is only by the recent researches of Capt. Abi^ 
that we have any certain knowledge of tbe lines of absorption 
there, even in part. Though the last named investigator has 
extended our knowledge of it to a point much beyond Uic lowest 
visible ray, there yet remains a still remoter region, more emten* 
sive than the whole visible spectrum, the sttmy of which has 
been entered on at Alleghany, by means of the linear Bolometer. 

The whole spectrum, vidble and invisible, is powerfttHy 
affected by the mective absorption of our atmosphere, obd Jthat 
of the sun ; aad we must first observe that cotw we get outside 
our earih’s atmospheric shell, ae should see a second and very 
different spectrum, and could we aflerward remove the solar 
atmosphere also, we should have yet a ihird, different from 
either. The charts exhibited show 


1st. The diatribtttion of the solar energy as we receive it, at 
the earth's surface, throughout the entire Invisible os well as 
visible portion, both on the prismatic and normal scalas, Hii* 
is what I have principally to speak of noW, but thU whofe first 
research is but incidental to others upon the spectra before aiyr 
absorption, which (hough incomplete, I wish to briefly kBude to 
later, llie other curves then Indicate. 

and. The distribution of energy before absorpUoa by i£«ir 
own atmosphere. 

trd. This distribution at the photosophere of rite sun. 

The extent of the field, newly studied, is shown bf 
ing (chart exhibited). Between H in the extreme viol^ hnA A 
in rite furthest red, lies rite visible spectrum, with wMift aia 
familiar, its length being abput 4,000 of Aj^rom's inM P' 
then, 4^ represent the length of the vffible 
chart shows that the region below extends ihrong^ 
and so nmeh of thb ns lies briow wsmdengitb, 
is BOW mapped for the first time. : : : v; . 

WehavetoA* 13 , 000 , falarively ooni^ 
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liai^ by Cipt. Abnay, but except some wj slight isdicatloiis 
by XAMhsky, Oesslns, and Mouton^ no fhrtner guide. 

Derktlons being nroportioiuite to abscissae, and measured 
•bUr energies to ordmates* we have here (i) the distribution of 
eaecgy in the prismatic and (a) its distribution in the normal 
f|>eemain» The total energy is in each case proportionate to the 
aatea of the curve, (the two very dUsimUar curves inclosii^ the 
stoe area), and on each, if the total energy be rou^iy divided 
, liilo four parts, one of these will eorres^nd to the visible, and 
thnie to the invisible or ultra-red part, llie total ener^ at the 
ultm violet end, is so small then as to be here altogether 
"gable. 

e observe that (owing to the distortion introduced by the 
piism) the maximum ordinate representing the heat in the pris- 
matic spectrum is, as observed by Tyndali, below the red, while 
upon the normal scale this maximum ordinate is found in the 
orange. 

1 would next ask your attention to the fact that in either 
spectrum, below 12,000 are most extraordinary deprel^Bions 
and interruptions of the energy, to whicti, as will be seen, the 
visible spectrum offers no parallel. As to the agent producing 
these great gaps, which so strikingly interrupt the continuity of 
the curve; and as you see, in one place, cut it completely in two, 


I have as yet obtained no conclusive evidence. Knowing the 
great absorption of water vapor in this lowest region, as we 
already do, from the obeervatloni of Tyndall, It wotud, a priori^ 
teem not unreasonable to look to it a$ the cause. On dtie other 
hand, n hen 1 have continued observations from noon to sunset, 
making successive meatures of each ordinate, as the sinking sun 


goes, they might be rather thought to be solar. But my on n 
means of investigation are not so well adapted to decide this im* 
portant point, as those of photography, to which we may yet 
be indebted for our frnal Conciusion. 

I am led from a study of Capt. Abney’s photographs of the 
region between 8 , coo and 12,000, to think that these 
ppfl are produced by the owegation of finer lines, which can 
M»t be disciiminated by tlu camera, an instrument, which 
where it can be used at all, is far more sensitive than the bolo- 
meter ; while the latter, 1 think, has on the other hand some 
advantage in affording direct and trustworthy measures of the 
amount of energy inhering in each ray, 

' One reason why the extent of this great region has been so 
singularly underestimated, is the deceptively small space into 



which It appws to be compressed by the distortion of the 
mism- To discriminate between these crowded rays I have 
been driven to the invention of a sj^'ial instrument. The 
bolometer, which I have here, is an instrument depending upon 
principles which 1 need not explain at length, since all present 
may l)e presumed to be familiar w ith the \ access w hich has before 
attmded their application in another field, In the hands of the 
Pmident of this Amociation. 



shown, ^tihum has been rolled by 

*nfiSuiy, of New York, mto shcebi, which os determined hv tne 
kindness of Biofcaror Rood, reach the surprising tenuity of less 
than tnriw £n|riiih inch (1 have si o iron rolled to rvhnf 
1 ^), ana from this piatinum a'>trip is cut tIv 0 ^ tin inch wide. 
This minute strip, forming one arm of a Wheatstone's bridge, 
knd Urns perfectly shielded from air cutr^tSi ia accurately 
Centred by iheans of a compound microscope, In truly turned 
and the cyMndet itself Is exactly diyedt^ by the arms 

^Ivanometer responds taijsdily to changes of 
of mmdt Itmi than Falu Since it fi one 






m wan ixftv aracw w w aw 

solar enerjgj, whose manifeabitioiM ire call Ught 
lib m attlldm whhdi intei^pr^ 


, ** light” to the eye U ** heat ” to the bolometer, and what U seen 
a dark line by the is felt as a cold line by the sentient instru- 
ment. Accordingly if lines analogous to the dark ** Fraueuholer 
lints” exist in this Invisible region thev will appear (if I may so 
.^peak), to the bolometer as cold bnnt^ and this hair- like strip 
of platina is moved along in the invisible part of tlte spectrum, 
till the galvanometer indicates the all but infinitesimal change of 
; temperature caused by its contact wiih such a **cold bim/’ 
The w'hole work, it will be seen, U necessarily very slow ; it is 
in fact a long groping in the dark, and it demands extreme 
patience. A portion or its results are now before you. 

The most tedious part of the wKde process, has been the 
determination of the wave-lengths. It wrul be remembered that 
we have (except through the W'ork of Capt. Abney, already cited, 
and perhaps 0# M. Monton), no direct knowled^ of the wave- 
kngtfas in the infra-red prismatic spectrum, but have hitherto 
inleiTed them from formulas like tlie well-known one ot^ 
Cauchy's, all which known to me appear to be here found 
erroneous by the test of direct experiment ; at least In the ease 
of the prism aetnally employed. 

I have been greatly aided in this part of the work by the 
remarkable boheave gratings lately constructed by . wf. 
Rowland of BaHimove, one of which I have the pleastlre of 
showing you. (Custrumeut exhibited.) 
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Tfa« iipectra formed by this, full upon a screen in which is a 
slit, only permitting nearly homo^neous rays to pass, and 
these,' which may contain the rays o? as many as four over* 
tapping spectra, m neict passed through a rock-salt or glass 
prism placed with its refracting edge parallei to the grating lines, 
^is sorts out the different narrow spectral images, without 
danger of overlapping, and after their passage tlirough the 
prism wre And them again cuKi 6x their position by means of the 
bolometer, which for this purpose 1$ attached to a st ecial kind 
of spectrometer, where its platinum thread replaces the reticule 
of the ordinary telescope. This is very dif&cult work, especially 
in the lowermost spectrum, where I have spent over two weeks 
of consecutive labour, in Axing a single wave-length. 

The Anal result is I think worth the trouble how'ever, fur 
as you see here, we are now able to fix with approximate pre- 
cision, and by direct experiment, the wave-length of every 



which by photography and other methods, is certain to be ful|y^ 
mapped hereafter, 1 can but consider this present work less as 
a survey than as a sketch of this great new field, and it Is as sucK 
only that 1 here present it. 

All that has preceded is tfubordlnate to the main research, on 
which I have occupied the past two years at Alleghany, in 
comparing the s^^ctm of the sun at high and low altitudes, tut 
which 7 
friend 
Haxen, 

year to organise an expedition to Mount' Whitney in South 
California, where the ma^t important of these latter observations 
were repeated at au altitude of 13,000 feet. Upon my return 
I made a special investigation upon the selective alworption of 
the sun’s atmosphere, with results which I can now only 
allude to. 

By such obfervatiODS, but by methods too elaborate for pre- 
sent description, we can pasH from tlie curve of energy actually 
j observed, to that which would he s-cen, if the oliserver were 
stationed wholly above the earth’s atmosphere, and freed from 
the effect of its absorptiou. 

The salient and remarkable result is the grow th of the bine 
end of the spectrum, and 1 would remark that w hile it ha^ been 
long know n from the researches of Lockyer, Crova, and olhcrp, 
that certain rays of short wave-length were more almorbed than 
ihofc of long, that these charts show much separate each ray 
of the spectrum has grown, .ind bring, what seems to me, conclusive 
evidence of the shifting of the point of maximum energy without 
the atmosphere towards the blue, Contrary to the accepted 
belief, it appears here also that the absorption on the whrdc 
grows less and less, to the extreme infra-red extremity; and on 
the other hand, that the energy l>eforc al>sorption so 
enormously greater in the blue and violet, that the sun must 
have a decidedly bluish tint to the naked eye, if we could rise 
above the earths atmosphere to view it. 

But even were we placed ou< side the earth’s atmosphire, that 
surrounding the sun itself would still remain, and exert ab- 
sorption. By st^ecial methods, Hot here detailed, we have at 
Alleghany, compared the ab'^orpUon, at various depths, ot the sun** 
own atmosphere for each spectral ray, and are hence enabled to 
show, with approximate truth, 1 think for the first tinre, the 
original distribution of energy throughout the visible and Invisible 
spectrum, at the fount of that cueigy, in the sun itself. There is 
a surprising similarity you will notice, In the character of the 
solar and telluric ab^rptions, and one which wc could hardly 
have anticii>ated a priori. 



Fio. a.— N’orroal Spectrum (at ««a>lcvel). 


priamatic spectral ray. The terminal ray of the solar spectmm, 
wbo&e presence has been certainly felt by the bolometer, has a 
wave-length of about 28,000 (or is nearly two octaves below the 
"mat A of Frauenhofer). 

So far it appears only that we have been measuring heat, but I 
have called the curve that of solar " energy,” because by a scries 
of indepeadent investigations, not here given, the selective 
absorption of the rilver, the speculum -metal, the glass and the 
lamp- black (the latter ured on the bolometer- strip), forming the 
agents of investigation, has been separately allowed for. My 
study of lamp-black absorptbi), I should odd in qualification, u 
not quite ccmiplete, I have found it quite tranaparent to certain 
infra-red rays, and it is very possible tbit there may be some faint 
radiations yet to be discovered even telow tho^e here indicated. 

In view of the increased attention that is doubtless ^cOA to be 
given to this most interesting tut strangely neglected region, and 


Here too, violet has been absorbed enormously more than, the 
pecn, and the green than the red, and so on, the diflerttwB 
being oo great, that if we were to escalate the tbickneas of the 
solar atmosphere on the hypothesis of a uniform trammissfrlftf 
we should pbtain a very thick atzp^'^phere, from the rate 
absorption in the infra-red alone, and a very diin one from tiM 
in the violet alone. ^ 

But the main result, seems to be still thut, that as we hgvo«|ttffia 
in the earth's atmosphere, so we see In the i»un’s, att e^oriAous 
pr«^esalve increase of the energy towards ^e shorter iiitgvo* 
lengths. Thir conclusion, which I may be permitted to 
1 anticipated in a communication published in iho AssfiM 
Jiindm of the Institute of France as long siiioe as tto, is flaw 


fully confirmed, and I may mentbn that it Is so also 

.k*. 


photometric metMs^ not U>« 

If then we ask how the solar would 
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t]» eyci coul)i we we it witboat absorptioni these hgnres appear 
conclusively that it would be Not to rely on any 
ftgffdmption# iKme^er, we have by various methods at Alleghany, 
reprbduced this colour. 

Thug (to indicate roughly the principle used), taking three 
MattvelV*? dhes, n red, green, and blue, s j as to reproduce white, 
we note the three corresponding ordinates at the earth's surface 
spectrami and comparing these with the same ordinates in the 
curve giving the energy at the solar surface ; we re-arrange the 
discs, B) a^ to give the pro^xirtion of red, green, and blue which 
would l)e seen Mrrr, and obtain by their revolution a tint which 
ittuRt approximately represent that at the photO‘-phcrc, and 
which is mO£*t similar to that of a blue near Frauenhofer's ** K.” 

The conclusiou then is that w)\ile all radiitions emanate frtjm 
the solar surface, including rerl and infra-red, in greater degree 
titan we receive them, that the blue end is so enormously greater 
in projwrtion, that the proper colour of the sun, ns seen at the 
photosphere, is blue — not only *' bluish," but poiitivcly and 
distinctly blue ; a statement which I have not ventured to make 
from any conjecture, or on any less cau<.e than on the sole ground 
of long continued ex}>eriments, which, commenced s )me seven 
years since, have within the past two year> irrcdstibly tended to 
the present conclusion. 

The mas^ of oh^^ervations on which it rests must be reserved 
for more detailed publication elsewhere, at present I can only 
thank the Association for the courtesy which haj given me the 
much prized opportunity of laying before them' this indication of 
methods and results. 


UNDERGROUND TEMPERA TORE i 

n. 

E. W£ NOW PROCEKP TO A COMPARISON OF RESULTS. 1 

localities at which definite results have been obtained 
^ may tlius l>c classified 

r. Metallic mines, 2. Coal mines. 3. Wells and wet borings. 
4. Tunnels. 

1. The mines at Przlbrain in Bohemia, with a depth of 1900 

feet, arc in very quartzosc rock, and give a very slow rale of 
increase, viz. x* F m 135 feet* As all the shafts are in lofty 
hiUs, an allowaace of tV made for convexity, leaving 

1" F, in ia6 feet. Qonrtz is found by Prof. Herschcl to have a 
conductivity of about *0086. 

The miner at Sebemnitz in Hungary, with a depth of 1368 
feet, give an average rate of 1* F. in 74 feet, the rock being a 
green hornblende-andesite (in German, 
which is a compact, finc-graiued, crystalUae, more or lessvdtreou^ 
rock. Prof, libour estimates its conductivity as being probably 
nearly the same a« that of Calton Hill trap rock, which Prof. 
Hersi^et found to be about ‘0029. 

2. The principal results from coal mines aie as follows : — 

The mines of the Societc Coequerii at Scraing (BWgium), with 

a depth of 1657 feet, give an average rate of i* F. in 50 feet. 
The rock is c^;>al shale. Prof, Merscliel found for ^lalc the low 
conductivity *0019, 

The mines of Anzin, in the north of France, with n depth of 
658 feet, gave in the deepest shaft an increase of i® in 47 feet. 

Hosebrklge Colliery, near Wigan, with a depth of 3445 feet, 
gave a mean rate of i* in J4 feet. 

The four following are m the East Manchester coalfield j— 

Astley Pit, Dukinfietd, with a depth of 3700 feet, gave a 
mean rate of i* in 7a feet. 

Ashton Moss CoIIiefy, with ^ depth of 3790 feet, gave i* in 

77 feet 

Bredbary Colliex7^ * depth of 1020 feet, gave 1* in 78*5 
feet. 

Nook Pit, with a depth of lojo feet, gave 1® in 79 feet. 

South Hettoa 0>lliery, Durham, with a depth of 1939 feet, 
if^dtng a bore hqle at bottom, i^ves very coxisiMent observa- 
tion* at variotw depth*, and an evemge rate of i’* in 57'S feet 

Beldon Colltecyi between Newcastle and ^anderland, with a 
of and ntotient comdllkm* of ohaervatlon, gives 

rate of 1* In 49 feet 

Kioffwood CoUtery^ rtw Bristol, with adepdiof 17^9 feet, 
and tbtftaekalde omuritecy between obiservaiioita at various 
jMttt*; live* in dS 

^ obserre^as in Monkwcaroibuth CoUtery, pub* 

mM )a fbr baMaber i$34, a tecnpeimtoie 


of 71 '3 in a hole bored In the floor of a recently exposed part at 
the depth of 1584 feet. The surface of the ^ound is 87 feet 
above high water, and the mean temperature of the air assumed 
by Prof. Phillips to be 47*6. If, as usual, we add to get the 
soil temperature, tn'ite^ of assuming, as Prof. PhiUi5Mi dies, 
that the teuq^eraiure 100 feet deep U ilentlcal with the air 
temperature nt the surface, we obtain a rate of increase of i* in 
70 feet. 

3. The following are the most trustworthy results from wells 
and boring^i : — 

The S^renberg bore, near Berlin, in rock salt, with 9 depdi 
of 3492 English feet, to the deepest reliable observation, gave an 
average of 1051*5 feet, Tnis result u entitled to special 
weight, not only on account of the gre.'il depth, but also on 
account of the t:K>werful means employed to exclude convection. 

Rock salt, according to Prof. Hersclicl, has the very high 
conductivity *0113, 

Three artesian well in the chalk of the Paris -jliaain 'gave the 
following results : — 

St. Andre, depth of observation ... 830 ... 1 in 56*4 


St. Andre, depth of observation 

Grencllc 

Military School 


1 in 56*9 
I in 56*2 


An artesian well at St. Petersburg, in the Lower Silurian 
strata, with a depth of 656 feet, gave about t” in 44 feet. 

A well .sunk at Vakoutsk, in Siljeria, to the dejiln of 540 feet, 
disclosed the fact that the mround was permanently frozen to this 
depth, and probaldy to the depth of 700 feet, The rate of 
increase of temperature was 1“ in 52 ftet. 

Of the English wells in which ob^ervations have been taken, 
the most important is that at Kentish Town, in which Mr, G. 
J. Symons, F.U.S., has taken obscrvatioin to the depth of noo 
feet. The Icinpcratures at different depths form a smooth series, 
and have licen confirmed \>y observalion* repealed at long 
intervals. 7‘he only question that can arise as to the accuracy 
of the results is the possibility of their being affected by 
convection. 

ITie well is 8 feet in diameter, with brickwork to the depth of 
j;40 feet, and this part of it is traversed by an iron tube 8 inches 
in diameter, which is continued to the depth of more than 1300 
feet from the surface. The tube is choked with mud to the 
depth of about 1080 feet, so that the deepest observations were 
taken under 20 feet of nmd, 7'he temperature at iioo feet was 
69" *9, and by combining this with the surface iemj3crature of 
49® '9 observed at the Botanic Gardeas, Regent's Park, we 
obtain a rate of i® in 55 feet. Tliese data would give at 250 
feel a calculated temfzeiature of 54*5, whereas the temperatu*^ 
actually deserved at this depth was 56*1, or i"6 h^her ; the 
tcmjierature at 300 feet and at 350 feet being also 5^1. This 
seems to indicate convection, but U can be accounted for by con- 
vection in the 8-foot v>ell which surrounds the tube, and does 
not imply convection currents within the tube. Convection 
currents are much more easily formed in water cohimns of large 
diameter than in small one% and the 20 feel of mud at the 
bottom give some security against convection atthedeepest point 
of observation. It is important to remark that the increase from 
1050 to 1100 feet is rather less tjian the average instead of 
Ijclng decidedly greater, as it would be if there were convection 
above, but not in, the mui, U'he rate of i* in 55 feet may 
therefore be adopted as correct. 

The strata cotisist of tertiary strata, chalk (586 foct thick), 
upper greensand, and gault. 

The Kentish Town temperature at the depth of 400 feet (58“) 
is confirmed by observations in Mr. Sich's well at Chiswick, 
which is 395 feet deep, and has a temperature varying from 58* 
to57®'5. 

The Bootle well, belonmng to the Liverpool Waterworks, is 
1302 feet deep, and the nervations were taken in it daring the 
sinking. Hie diameter of the bore is 24 inches, and convection 
might nave been suspected but for the circumstance that there 
was a gradual upward flow of ivater from tlie bott^ which 
escaped from the upper part of the well by percolation to an 
underground reservofr near at hand. This would check the 
tendency to downflow of colder water from the top ; and as the - 
obeerwttions of temperature were always made at the bottom, 
tb^ woedd thus be protected against convective dlstutbende. 

The tettipmtmce at au6 feet was s**, at 750 feet 56®, at 7302 
feet S 9 * ^ oompfd«<^ ^ ^ ^ ^ 

mean tUte of t* in 1^4 fm, Tho cnoumstanoe that the boring 
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ceued f<»r six weeks at the depth of 1004 f«et, and th« temperature 
fell during this interval from 59^*1 to 57** *0, would seem to indi^ 
cate an elevation of 1* due to the heat guerated by the boring 
tool. An assumed surface temperature of 49* (only 0**9 low er 
than that of the Botanic Gardens In London) would give by 
eomparifton with 57*, at 1004 feet, a rate of i" in 125J feet, and 
by comparis'^n with 59*, at 130a feet, a ra e of 1® in 130 feet, 
which lu'^t may be adopted as the best determination. The 
rock consists of the pebble beds of the Bunter or Lower Trias, 
and the boring was executed at the rate of nearly ico feet per 
month. 

The boring at Swinderby, near Scarle (Linc'dn), in search of 
coal, was carried to a depth of 2000 feet, with a diameter at the 
lower part of only 3^ inches-^ circumstance favourable to 
accuracy, both as impeding convection and as promoting the 
rapid escape of the neat of boring. The temperature at the 
bjttom was 79*, the water having been undisturl)ed for a month, 
and this by comparison with an assumed surface temptrature of 
50^ivcs a rale of 1® in 69 feet. 

The rocks arc Lower f.ias, New Red Marl (569 feet thick). 
New Red Sandstone (790 feet thick), Red Marl, and earthy 
Limestone, 

The following results have been obtained from shallow 
borings. The first three were made under Sir William lliom* 
son’s direction, wdth a thermometer which conld be read by 
estimation to hundredths of a degree : — 

Blythswood bore, near (.ila.sgow, with a depth of 347 feet, 
gave a very regular increase of r® in 50 feet. 

Kirkland Ncuk bore, in the inim^iate vicinity of the above, 
gave consistent observations at different seasons of the year from 
180 feet to the bottom (354 feet), the rate being l° in 53 feet. 
This bore passed through coal which had been “very much 
burned or charred.'* 

South Balgray bore, near Glasgow, and north of the Clyde, 
with an available depth of 525 feet, gave by comparing the 
temperature at the bottom with that at 60 feet a rate of i® 
in 41 feet. 

Shale extends continuously from 390 to 450 feet from the 
surface, and the increase in these 60 feet of shale was 
which is at the rate of 1® in 30 feer. This rapid increase agrees 
with the fact tlmt shale has very low conductivity, averaging 
•CX)19 in Prof. Herschel’.s experiments. 

, The only small bore remaining to be mentioned is that at 
Manegaon, in India, which had 310 feet available, and gave by 
comparing the temperature at this depth with that at 60 feet a 
rate of i® in 68 feet. ITie rocks consist of fine softish sand- 
stones and hard silty clays, the dip being 10'’. 

4. The Mont Cenis tunnel, which is about seven 

miles long, is at a depth of exactly a mile (5280 feet) be- 
neath the crest of Mont Kr^jus overhead. This was the 
warmest part of the tunnel, and had a temperature of 85® ’i F, 
The mean air temperature at the crest overhead was calculated 
by the engineer of the tunnel, M. Giordano, by iuterpolatlng 
between the known temperature of the hill of .San Tbeo- 
dnle and that of the city of Turin, the former being 430 metres 
higher, and the latter 2650 metres lower, than 3 ie point in 
question. It is thus calculated to be - 2“ *6 C. or 27®’3 F. If, 
according to our usual rule, we assume the ground to be i* 
wanner than the air, we have 28® 3 to compare with 85"’!. This 
gives a rate of 1“ in 93 feet ; but, ina.smuch as the convexity of 
the surface increases the distance between the isotherms, a cor- 
rection will be necessary before we can fairly compare this result 
with rates under level ground. As a rough estimate we may 
take i of 93, and adopt 1° in 79 feet, os the corrected result, 

“The rocks on which the observations have been made are 
absolutely the same, geologically arul otherwise, from the 
entrance to the tunnel, on the lulian side, for a distance of 
nwrly 10, ow yards. They are not faulted to any extent, though 
highly inclined, contorted, and subjected to slips and 

slides. They consist, to a very large extent indeed, of silicates, 
chiefly of alumina, and the small quantity of lime they contain is 
i a crystalline carbonate.” 

The St, Gothard Tunnel, w hich has a l^glh of about nine 
milejj, has been subjected to much more zmnute observation, a 
skilled geologist, l>r. Stapff, havi^, under Gwrnmeut direc- 
ti m, devoted his whole time to invedigatiTqt its geology and 
physics. He not only observed the temperature of the rock in 
the tunnel at ver^ numerous points, but also determined, by 
observations of spring, the mean temperatures of the surface of 
the mountain at various points, and compared these an 


empirical formula for air temperattire deduced from the kdoMci 
mean temperatures of the air at Gdschenen, Andermatt, Altolfi^ 
and the Hospice of St. Bernard. He infen from his com- 
parisons a com^iderabie excess of soil above air temperature. 
Increasing from 2* C. at the ends of the tunnel to 6* C* at the 
crest of the mountain over the centre of the tunnel . The highest 
temperature of the rocks in the tunnel was at this centra! part, 
and was about 30“ ‘6 C. or 87® F. The soil temperature at the 
crest above it was about - o®*6C., or 31" F., giving a diflcT" 
ence of 56* F. Tlie height of the creat above seadevel was 
about 2830 m., and that of the tunnel at this part 115am*, 
giving a difference of 1700 m. or 557® "^he rate of in* 
crease here is, therefore, about 1“ F. in lOO feet ; and if we 
apply the same correction for convexity as in the case of the 
Mont Cenis Tunnel, this will be reduced to about X* F. in 87 
feet, as the cquivalen rate under a level surface. From com- 
bining his ob ervatinns in all parts of the tunnel through the 
medium of enqnrical fonnulse, Pr. Stapff deduces an ayers^ 
rate of 1* F. for every 88 feet measured from the surface directly 
overhe.rd. Where the surface is a stee;> ridge, the increase V'as 
less rapid than this average ; where the surface was a valley or 
plain, the increase was more rapid. As this average merely 
applies to the actual temperatures, the application of a correc- 
tion for the general convexity of the surface would give a more 
rapid rate. If we bring the isotherms nearer by one part in 15^ 
whi^‘h seem.s a fair assumption, we shall obtain a rate of 1 F. in 
82 feet. 

Collecting together all the results which ap]>ear reliable, and 
arranging them mainly in the order of their rates of increase, 
but al‘io with some reference to locality, we have the following 
list i — 


Bootle waterworks (Lwcrj)ool ... 

Przibram mines (Bohemia) 

St. Gothaid tunnel 

Mont Cenis tunnel 

Talargoch lend mine (Flint) 

Nook Pit, Colliery ... ^ > ... 

Bredbury ,, ... I Ea.st 

Ashton Moas ,, ... Manchcfsler .. 

PciUon „ : coalfield. ; . . 

Astley Pit, Du k infield ' ( ... 

Scheinnitz mines (Hungary) 

Scarle boring (Lincoln) 

Manegaon boring (India) 

Pontypridd colliery (S. Wales) 

Kingswood colliery (Bristol) 

Radstock ,, (Bath) 

Paris artesian well, Grcnelle 

„ ,, St. AT>dr^ 

„ ,, Military School 

London ,, Kenti>h Town 

Ro ebridge colliery (W’igun) 

Yakoutsk, frosen ground (Siberia) 

Siierenbcrg, luring in salt (Berlin) 

Seraing collicrieR (Belgium) 

Monkwearmouth collieries (Durham) 

South Hetton „ ,, 

BoMon ,, . „ 

Whitehaven ,, (Cumberland) 

Kirkland Neuk bore (Glasgow) 

BJythswood ,, ,, 

South Balgray ,, ,, 

Anrin collieries (North of France) ... ... 

St, Petersburg, well (Russia) 

Caitickfergup, shaft of salt mine (Ireland) 

«i t* 

Slittmine, Weardale (Northumberland) ... 


l)«mh 

Feci 

tect 

for 1* K. 

>39* 


1900 

126 

5578 

82 

5200 

1041 


1050 


1020 

75* 

2790 

77 

13*7 

77 

2700 

7» 

1368 


2000 

52 

310 

855 

68 

76 

1769 

68 

620 

62 

131a 


830 

56 

568 

S6 

1100 

55 . 

i445 

54 

540 

52 

3492 

1657 

sn 

50 

1584 

70 

1929 

574 

tSM 

49 

1250 

45 

354 

S 3 

347 

SO 

fsl 

41 

47 

656 

44 

770 

43 

570 

40 

660 

34 


The depth state<l is in egch case that of the dee{ 4 ist observ^riO?^ 
that has l^n utilised, 

F. In BiEnucrNo a Mean from these very VAkiotJS 
suLTs, it is better to operate not upon the number of feet {ierde^ 
gree, but upon its recipi^cal— the increase of temperature pir fo0(. 
Aasigniiig to the results in the fotegolng list weights propoirrieifif^ 
to the depths, the mean incvcftsecf temperature per r<mt UTOUnd 
to be ’01563, or about tih of a degree per fbot— ‘that 1^ 
in 64 feet. 

It would be more just to assign fresder weight to tbM 
results which represent a large district or an extehltYe W 
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where the 4eta ere known to be very occumte. 
the Weights above a9il(roed to Ti^brawt St. Gothord^ 
Mont Cenle* SchemnUr^ KentUh Town* Ro(!ebridge» and Seralng, 
end ^ <)tiadrttpni«g that aaaigned to Sperenberg^ no material 
dlfibrence » made in the result. The mean still comes out i** F. 
in 64 feet, or more exactly '01566 of a degree per foot. 

This is a slower rate than has been generally assumed, but it 
has been fairly deduced from the evidence contained in the 
Ojnathittee’t; Reports ; and there is no reason to throw doubt on 
the resnlta in the uppw portion of the above more than on 
those in its lower tx>nion. Any error that can reasonably be 
attributed to the data u»ed in the calculations for the St. 
Gothard Tunnel and for the numerous deep mines of the East 
Manchester ooaltietd, will have only a trihing edect on the rates 
of increase assigned to these localities. 

To obtain an approximation to the rate at which beat escapes 
annually from the earth, v e wilt hrst reduce the above rate of 
increase *01566 to Centigrade degrees per centimetre of depth. 
For this purpose we must multiply hy ‘oi8a, giving 'cx:o285. 

To calculate the rate of escape of heat, this must be multiplied 
by the condutiivity. 

I1ie nv^st certain determinations yet uifule of the conductivity 
of a portion of the earth’s sub^tance are those deduced by Sir 
William Thomson by an indirect method, involving observations 
of underground thermometers at three stations at Edinburgh, 
combined with laboratory mca^ureoient of the specific heats and 
demiticB of the r( cks in w'hich the thermometers w'cre planted. 
The specific heals were determined by Kegnault, and the 
densities by Forbep. Specific heats and densities can be deter- 
mined wiih great accuracy in the laboratory, but the direct 
determination of conductivity in the laboratory is exceedingly 
difiieuU, it being almo>l impossible ii> avoid sources of error 
which make the conductivity appear loss than it realty is. 

Prof. Herschel, in conjunction with a Committee of the 
British Association, has made n very extensive and valuable 
aeries of direct measureincnta of the conductivities of a great 
variety of rockc, and has given additional certainty to his results 
by selecting as two of the subjects of his experiments the Calton 
JHill Trap and Craiglelth sandstone, to which Sir William 
Tbomsem’s determinations apply. 

t’rom combining Ih-of, llerschers detenninations with those 
of Sir Wm. Thomson, 0058 la adopted as the mean conduc- 
tivity of the outer crust of ihe earth, which, being multiplied by 
the mean rate of increase, 'C 00285 , 

16330 X to**o 

as ihc flow of heat in a second acrote a square centimetre. 
Multiplying by the number of seconds in a year, which is 
approximately 31^ millions, we have 

315 X 10-4 =: 41*4, 

lhi«, then, is our estimate of the average number of gramme- 
degrees of heat that ercajK annually through each square centi- 
metre of a horieontal section of the earth's substance. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMBKit>OE.—- The lists of Boards of Studies for the first 
time include the separate Boards of Physics and Chemistry, and 
of Bidlogy and Geology, as ooustituted by the new Statutes. 
The Woodwardian Professor appears in both Boardr. The 
Phytt&ology Pro&ssor, not being yet appointed, only appears in 
brackets ; the same is the case with the Professor of Pathology 
in the Board of Medical Studies. 

The new Statute B havhMf been finally approved, determines 
that In 1883 and 1884, a sum <rf between jeco/. and 6000/, in 
^h year will become available for Universily purposes from 
C<dls|^ revenues, sohjeUt onh to deduction of 40/. by each 
lor eadb ProfesMirial Fellowship held at the Cbttege. 

The Ptofcisorg of Physblogy, Pathology, and Mental Philo- 
4^ .1^0 are to be appointed m soch order' as the 
umvmly may think fit* as sopn as suflkieot funds can be pro- 
oQMnienUy for the purpose from the tommon Univemty 
tod « from other toorceSf Tlw Professors of Physiology and 
of Fatho^Qr are not to undertake the private praotice of medi- 
^4 or aiiugaty, Tho stipends ar:« fixed at 8 oq/. for these two 
Fro^Ssoafs, and 700/, Ibr'tlm Professor of Mental PhUbsophy. 

^ nptj^tment of Beadses is aimnarly dependent 4»n the 
pWo^ion of fuada Thtu^ uatif the Coinu^ of the 


Senate has published its recommendations, nothing eertain can 
be said as to the objects upon which it will be thought wisest 
first to expend the new runds accruing. But it must not be 
forgotten that a considerable amount of the new income will he 
required to pay the increased stipends of jOTCsent professors- 

Prof. Llveing will lecture on the General Prindples of 
Chemhtry this term, and also take practical classes in spectro- 
scopic uudysis. Prof. Dewar will lecture on Phjrsical Cbemitry, 
and Tutorial lectures will be given in connection with this coturse 
by Mr. A. Scott, Prof. Dewar’s assistant. Demonstrations in 
volumetric chemistry will be given by one of the demonstrators. 

l.x>rd Rayleigh will lecture on Electrical Meaftorements to 
advanced students ; Mr. Glaeebrook wrill give ditnonstrationa 
on Electricity and Magnetism, and Mr. Shaw on Heat in the 
CavendUh Laboratory. Mr, Trotter wdU give an elementary 
course on Electricity and Magnetism at Trinity College, and 
also a course on Optics and Light. 

Mr. Vines will lecture on the Physiology of Plants, at Christ's 
College, in connection with practical w'ork, and will aho give 
an elementary course at the New Muaeums, especially fer 
medical students. The Assistant Curator of the Herbarium, 
Mr. T. H. Corry, B.A., of Caius College, will give a series of 
demonstrai ions on the natural orders of plants. 

prof. Stuart will lecture on Mechanism and Apx>lied Me- 
chanics, and the workshops and drawing office will be opened 
to pupils on October 13. At Gonrille and Caius College one or 
more Entrance SchoUmhips of values varying from 4^. to So/, 
according to merit of candidates, will be awarded in Natural 
Science by an examination beginning on January 8 next. They 
are only open to candidates under nineteen years of age on the 
first day of examination, and are tenable only for one year, after 
which a foundation scholarship may be awarded. The subjects 
are Physic*, Chemistry, Biolo^, and Animal Phypiolo^ ; two 
subjects at least are required, Chemistry being essential. Par- 
ticulars of subjects may be learnt on applicaiion to the Senior 
Tutor, Rev. A. W, Steel. Scholarships may also be awarded 
for Mathematics and Natural Science combined. 

The examination for Entrance Scbo]arshi|:s at Emmanuel Cob 
lege will commence on January 12. They arc tenable in the first 
instance for two years. The subjects in Natural Science are 
Chemistry, Physics (including Dynamics and Hydrostatics), 
Elementary Biology, and Geology and Mineratogy. Car.didat<s 
may aUo obtain scholarships for Mathematics and Natural 
Science combined. Mr. W. Chawner, the tutor, will supply all 
information. 

Mr. A. Sedgwick, of Trinity College, Cambridge, vill con- 
duct the clowes in Morphology which Prof, Balfour had 
announced for the present term. 


SCIENTIFIC SERIALS 

The yourmal of Anatomy and Rhysiotogy [Normatand ^tho^ 
hgioat)^ vol. Xvi, pt. iv., July, 1882, contains Observations in 
comparative myology, by Dr, Hans Gadow. The first section 
of this interesting paper is devoted to the important sul^ect of a 
scientific nomenclature for muscles. — On fat embolism, by Dr?. 
R. Saundbv and G. Barling (with a plate). — On Micrococcus 
pQUoning, by Dr. Alex. Ogston.^On tne action of saline cathar- 
tics, by Dr, M, Hay (D and E series of experiments). — On a 
variety of pulmonaty lobation and its relation to the thoracic 
parietes, os illustrated by comparative anatomy and abnomalities 
in the human subject, by Dr. W. Allen. — Prof. G^enbaur, 
critical remarks on polydactyly as atavism ; translated by Drs. 
Garsou and Gadow, 

The Ameriean Naiuralist for August, iSSa, contains — On the 
compass plant, by B. Alvord*— On the development of the tre .^ 
toad, by M. H. Hinckley.— On some entomo^traca of Lake 
Michigim and adjacent waters, by S. A, Forbes,— Organic 
physics, by Charles MonrU— The Emtor's table. — Recent lite- 
The same for September, 1882, contains— The methods of 
microscopicid research adopted in the Zoological Station in 
N^les, W C, O. Whitman.— Notes on the habits of the 
savannah cricket frog,’* by C C. Abbott,— On the evolution 
pf fonoe from the Clinton to the Niagara by £- $. 

Ringtieberg.— On hypnotism in animals, by Dr. w. Prentiss. 

Thi TrmeacHam and Proceedings ^ the New Zeedand IHsdtUfe 
iSSSi bmti||r voL xiv., edited by Dr. J- Hectoy, F.R.S,, and 
published at WelBhgton, May, have just reached us. They 
!bm anoydl ociavo vohiihe of over 600 pages and 39 plates. 
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Jlounkg the i&ore isiportotit j«iemoirs mty be ittendoDed tbe fo2- 
lowiiA historic inddimti end tra«Hck>n» of the MftociSf 
?ftit n.^^ootribotions t6 e better knourlt^ ^ the Maori recOf 
Part and on the fine peroeptien of ocMOur of the ancient 
Maori, by W. Colcnso.^^'-Oik the tiauacfi leading to the extinc- 
tion of m Maori^ hy-Br, A, K* Hewnm^-^^evend rnemoim 
on the moUuaca of New Zcalaitd, hy Prof^ Kntton,<^On New 
Zealand cnialam, by C. CbUtnn.-^On the skeleton of Noi^mis 
manUtU, Py Prof Parker«-On New Zealand »hel]a and cepha- 
lopoda, by T. W, Kirk*— On the Cocddse 6f New Zealand, by 
W. M* Maskell,— Oh New ZealMtd cnutacea, by G. M. Thom- 
son. — On new Orthoptera and Cokoptera, by W, Colenso. — On 
the freshwater algae of New Zealand, by W, Spencer (a very 
imperfect paper). — On additions to the flora, by T. F. Cheese- 
man. — On new species of plants from New /kafond forests, by 
"W. Cdemo. — On the Alpine flora of New Zealand, by John 
Buchanan.-^On the New 2^^and olives, and on recent additions 
to the flohi, by T. Kirk. — On a deposit of moa bones (probably 
the oldest yet fonnd) near Motanau, North Canterbury, by A. 
McKay.— Notes on the mineralogy ^of New Zealand, by S. 
Herbert Cox. 

Btriehtf uher dU Verhandlungen d&r Naiurfoncktndtn Ges^l' 
schafi zu Frexbur^^ LB. Band viii. Heft t, iSSa,— On some 
actions cf coercitive force, by E, Warborg. — Imitation of the 
phcDoinena of optically -anomalous crystals by stretched colloids, ; 
by F. Klucke. — On the action of unilateral pressure on 0]>tically- 
anomalous crystals of alum, idocrase, and apophyllite, by the 
.‘■ame.— Axial images in convergent light in alum, nitrate of lead, 
prc^^scd gelatine, and quickly-cooled glass, by the same. — On the 
motion of glaciers, by K. R. Kexm and Fr, Klocke (second 
paper).^On the cla sification of surfaces according to the dia- 
placeabdity of iheir geo<letk triangleat, by 11 . v. Mangoidt. — On 
the connection between viscosity and density in fluid, especially 
gaseous fluid substances, by E. Warburg and L. v. Bate.— On 
a meihod of testing micrometer screws, K. U, Koch. 

SchrifUn Jer B'aiur/orscIuHdat Cesellichaft in Danzig^ voL v. 
Heft 3, 1 882. — Pagan reiodns found in the Weichsel-Nogal 
delta, by Dr. Marshall. — Communications on amber, by O. 
Heha— A case of duplication of the allantois and the external 
genitals, by O. Meyer, — Proceedings of the West Prussian 
Botanicab Zoological Society ; fourth meeting at Elbing in June, 

1 88 1. —On the hygienic si^ificance of drinking water and 
rational principles for its examioadon and estimation, by M. 
Barth. — On Cenomanian petrefactions from the diluvium of the 
environs of Dansig, by J. Kiesow. — Telegraphic determination 
of longitude between Danzig and Kdnigebcrg, by E. Kayser. 


SOCIETIES AND ACADEMIES 
Paris 


in the fmopagation of Ijgh^ hy M. De Kkepker^ He 
he has, by a purely physical method, esUbUshed a new thaovt 
of the action. the treatMfitof pj^Hoaeriaed with ow 
tar, of a recent communication td* M. Max Cernu, by 

Balbiani. — On the employment of heavy oils of in 
ment aminst the winter e^ of phylloxm, by M. Be 
—A tekgram from Munitm (Octob^ gj announced that the ex* 
perimental transmission of force by au ordinary telMraph wtre^ 
between Miesbach and Munich (57 km.), by M. BeprCi^ 
method, had fully succeeded. Another telegram (September 
36) was received from Emperor of Brasil about the oomet, 
'The prescj^cc of sodium and carbon was noted.— Ohiervad mv 
of the comets Barnard and Common (1883), at the Lyons Ob- 
servatory, by M. Andre —On a cla&s of uniform functiorn df 
two independent variables, by M, Piccard.— Hydrodiapason^ by 
M. Decharme. One uf tbe^e is formed of a brass tube of eloii^ 
gated (J shape, with a nozzle screwed into the curved part aod 
conducting town water. The upjw part of each branch is l>cnl 
round, so that the free ends are closely opposed. To Ihese ends 
disks or other pieces may he attached with hcrcws. On pai^stgie 
of the water, a regular vibratory motion occur-, with f'Ound ; Iw 
attraction if the brancb-nowles have thick edges, by repulsion, if 
they have thin. The experiment is better if the branches are put in 
w'arer. 'fhe feeling when one touches the instrument is like that of 
shocks from a weak induction coil. — On the nature of vibratory 
motions which accompany the propagation of flame in Ci^mbu^rible 
gaseous jidxtures, by MM. Mallard and Lc Chatclier. Tlwy 
I nave studied, with the help of photography, the perkd of 
I accelerated and veij irregular velocity (accomj>ani«d by sound), 
which folio w's a (first) period of t lower, silent, and regular 
propagation, m a. tul^ closed at one end, and having its com- 
bustible gaseous contents (bioxide of nitrogen and sulphide of 
cartem) lit at the other. A vibratory movement h indicated ; 
the amplitude increasing as the last third of the tubeV length is 
neared (where is one of the ventral pegments of viteatioo). A 
mean pressure of at least 5 atm. is produced fm* a few ten* 
thousandths of a second. The mean velocity of pro}}agation Is 
accelerated as the amplitude and rapidity of the vibrations 
increa/«e. — Action of anhydrous chloride of olttminiutn on the 
acetone, by M, Louise.— On the secretory e}wtheliam of the 
kidney of tetrachiani, by M. Bouillot.— Cause of (he rot of 
^pcfi in America, by M. Prillienx. The rot is due topciietra* 
tion of Ptrumospora, not to Pkoma uvkola^ which is merely deve- 
loped on the grapes ulreadj' killed. — M. Dauhri^ sketched the 
work of a Committee which has reported to the Minister of 
Public Works on the means of preventing explosions of fire- 
damp. — M. Baubree presented a catalo^c of the collection of 
meteorites of the Museum of N.\tttral Hi>tory on July i, iSSs, 
and noted recent acquisitions, Ike. 


Acaderny of Sciences, October 3.— M. Blanchard in the 
chair. — Reference w'as made by M. Duraas to the death of 
Friedrich Wohler (who was a Forei^ Associate). — M. de Can- 
dolle presented a work on the origin of cultivated plants. It 
treats Off 247 species ; and of all, exce^ three (vir. two species 
of Cucurbita and the kidney bean), it is possible to »ay whethw 
they are from the old or the new world. Of 49 species culti- 
vated for more than 4000 years, six or seven are extinct or in 
course of extinction. — Transit of Venus owr the sun, by M, 
Dumas. The last of the eight roissrona, that to Florida, under 
Col. Perrier, left Havre on September 30. M. Dumas gives 
the complete lint. The navy figures prominrafly. There are 
three members of the Academyt MM. d^Abbudie and Tisscraad, 
and Col. Perrier ; also a nephew of Arago. The eight destina^ 
tions are : Port-au-Prince, Mexico, Martinique, Florida, Santa- 
Cruz, Chili, Chubut, and Rio-Negro, Each station will have 
two equatorial^ carefully tested, 1 ae members have oil prteSsed 
at the Observatory with artificial transits. Most of the missions 
will use photography. The railway and steamboat companies 
hAve given greart facililjcs in tsansport* — On the shock of imper- 
fectly electric bodies, by M. ResaL —Typographic reproduction 
of pteitogiafdis ; process of M, Ch. Fetit, by M . Marcy, Two 
samples x»f the prpoess (whirii is namedr siniih'grmmrt, but is 
not described), are given.— Optical commumcatlons between 
MauritittB and Reunion* by Mr. Adams.— The coercitive 
force of steel rendered permanent by compression, by M. 
Cliimatidot. He imrihqtes the to the nme absolute 
homogeneityjprodnced by pimine and eooBng under iNresimve. 
The steel submitted to eompretrioii is and maybe filad* 
bored, Ac.— ttereanfiies on tbe action of ^ hileramtlacsidar etber ^ 
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THaUSDAY, OCTOBER 19, 1M2 


THM BURMAtf 

Bitrmim : kis Ufi and N^^H^ns, By Shway Yoe, 
Sul^ect of tlie Great Queen. (London : Macmillan and 
Co.^ 1S82*) 

T iHE author of these two lively little volumes tells us 
that Sbway Yoe is the name lie is known by in 
Burma (Shway means “ Golden/’ and is a common Bur* 
mesc epithet). He himself writes in the character of a 
Bunnan^ but Englishmen who have lived in the country 
say that there is no native capable of having written a 
page of such a book. Accordingly j while respecting the 
writer's incognito, we must consider him to be an English* 
man who does not care to publish his name ; but whoever 
he is, it is plain he knows the land and its language and 
ways intimately. To Europeans going there, his work 
vil] be a guide of practical value, the more so because 
their difficulties so often arise from misunderstandings 
which knowledge of native habits would prevent. For 
examfile, an Englishman, eager to push forward on his 
journey on a Saturday, is furious because his servants 
cannot be got to buy bullocks for the cart till next day. 
He declares it is dilatoriness or the desire to stay and see 
some feast, whereas the real reason is that the day is un- 
lucky — ” it is a matter of conscience, and was taught to 
the Burman in a rhyme when he was a little boy at 
school/ On the other hand, the Englishman himself 
gets into trouble when out shooting by going on regardless 
of a finger-post which gives notice that a monastery lies 
near, and that antmaU must not be killed there. While 
the lay Burmese are generally rather slack in condemning 
violations by hunters and fishers of the Buddhist law not 
to take life, and indeed are not averse to enjoying the re- 
sults in the shape of curry and strong-smelling fish-paste^ 
yet it would be too much to expect such profanation to be 
allowed under the very eyes of the holy ascetics. Another 
way here mentioned in which our English officials both 
take and give offence, really arises out of an idea belong* 
ing to the early philosophy of religion having survived 
with great tenacity in this corner of the globe. The Bur- 
ihese have not yet come to our advanced opinion that 
dreams are mere subjective impressions of the sleeper’s 
mind. The animistic view still prevails that dreaming is the 
actual experience of the person’s life or soul, which they 
ctmeeive to go fordi from his body in botterfly*shape, 
and Butter about ; this leip-bya, as it is called, only going 
to places its owner has visited before, which accounts for 
dreams being of known localities. The working*out of 
this theory as to the causes Of disease and death (vol. ik, 
chap, at.) it a good specimen of the author’s style. It is 
beci^ of the absence of the butterfly that the Burmese 
(like other peoples in the same intcllectuai stage) are un- 
willing to wate a sleepifig man, for his spirit might be 
wandering Bu: away and not have time to get back, so 
that Ha owner wotM faB ill Foredgners ^ not always 
understand tbb primitive biele^.. 

sub-divkion and the 

beadnian. that worthy k having hk afternoon siesm, 
ai4 the good wife with a cothpome which 
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almost surprises the young sub-janta walla into swearing. 
He says, ^ Well, then, wake him, and tell him to bring bie 
accounts along to the travellers bungalow.* Old Mah 
Gyee shudders at the very thought, and flatly refuses. 
The Englishman gallops off in a fury at the dreadful im- 
pertinence of the people, and Mah Gyee calls together all 
her gossips to hear of the brutality of the young ayay- 
baing, who actually wanted her to imperil her good man's 
life. It needs something more than passing examina- 
tions and being a smart report-writer to govern the people 
well” 

This dream- theory seems one of the many points of 
earlier and cruder religion which the Burmese keep up, 
notwithstanding their conversion to Buddhism. Thus 
they still propitiate with offerings and prayers the nats 
or spirits which they regard as swarming over land 
and water, in house or forest That this is the old local 
religion is proved by its prevalence among indigenous 
tribes who have not learnt Buddhism, or have not assimi- 
lated its teachings so far as the Burmese proper. Thus 
no low class Talaing would think of eating a morsel with* 
out first holding up his platter in the air, and breathing a 
pr.aycr to the village nat ; while at the entrance to a 
Kachin village may be seen not only the remains of food 
and drink put out for the spirits, but even axes and chop- 
pers for them to hght with, and all this not for the love of 
these beings, but to give them whatever they want, so that 
they may let the villagers alone. It is not surprising that 
the subtle metaphysics of Buddhism should be over the 
heads of the un^ucated in Burma as elsewhere . Thus 
Buddhist doctrine does not recognise a separate surviving 
soul after death. Physical individuality ceases at a man’s 
death and dispersion into the elements, but a new per- 
sonality arises in the being which succeeds him, condi- 
tioned by karma (Burmese kan% the result of the deeds 
of the whole line of predecessors. European students 
like Rhys Davids may well admire this speculative at" 
tempt to account by a chain of causation for each man’s 
disposition and character, and may notice its foreshadow- 
ing of modern evolutionist ideas of inherited characters ; 
but the tillers of the paddy-fields of the Irrawaddy must 
' find much easier the simple physical conception of a 
dream-soui. 

In the more learned Burmese monasteries Buddhist 
doctrine is studied, and scholars may be found to dis- 
cuss the distinction between karma and transmigration 
of souls, or to show that nirwma (Burmese neRban^ is 
not annihilation, as so many Europeans erroneously sup- 
pose. The author even claims ^^that at the present time 
Buddhism exists in Burma in a form much nearer to that 
which Shin Gautama taught than is found in any country 
where the Three Precious Things are held in reverence.” 
Now Burmese Buddhism is doubtless purer than that of 
the gross and dull Tibetans, but it is setting the disciple 
I above the master to put it thus into competition with the 
I Buddhism of Ceylon, whence the Burmese received the 
I missionaries and had tmnslations of the Pali books. As 
I to the moral rules which even more than philosophic be- 
I llefs are viUl to Buddhism, their effect doubtless stiU 
I manifests itself in a mildness and kindliness of life con- 
trolling the natural character, which is described as hot- 
blooded bnd combative. But the observance of the moral 
precepts has fellen so much away from the original stan- 
dard, that we have here an instructive example of religious 
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decay in the sophistry by which they ore kept in form , 
while violated in reality. Buddhists who lead the ascetk 
life are bound to support themselves by carrying round 
the almsbowl from house to house^ not asking for any* 
thing, nor going to the doors of the rich rather than the 
poor, but taking what is given, and eating with loathing 
so much as is necessary to prevent death. The alms, 
bowl is still the sign of the holy man, and he carries it | 
round, but it is only in the severest monasteries that he 
really eats the indiscriminate bits of fish and Besh and 
handfuls of rice and mango. The mess generally goes I 
to the little boy- scholars, and after them to the crows ; 
and pariah dogs, while the monks set to on a comfortable { 
hot breakfast in the monastery. With like ingenuity the | 
ascetic will sit with his back to the sun, so that be does 
not know when it is afternoon, and can take another meal 
without breaking the law ; while some, mindful of the law 
not to touch money, will wrap their hands in a cloth and 
then take it. Among the casuistic points which the student 
of morals finds most curious in theoretical and practical 
Buddhism is that alluded to already, how in a religion 
where the taking of life is one of the five great sins, even 
the monks receive fish and meat in their almsbowls, and 
every village is pervaded by the smell of nga-pee, which 
seems to go far beyond that of anchovy sauce, its nearest 
English correlative. The answer is, that if necessity 
drives a man to the wicked life of killing animals, he will 
pay the penalty in ages of misery in future states, but he 
who eats the meat is no way responsible. Even the 
fisherman finds his way out of the loose-meshed moral 
net 

" Fishermen are promised terrible punishments in a 
future life for the number of lives they take, but popular 
sympathy finds a loophole of escape for them. They do 
not actually kill the fish. These are merely put out on 
the bank to dry after their long soaking in the river, and 
if they are foolish and ill-judged enough to die while 
undergoing the process, it is their own fault.’* 

The passage of which this is part (vol. I p, 341) may 
be recognised as coming from Prof. Adolf Bastian*s 

Reisen in Birma,” which forms the second volume of | 
bis Voelker des Oestlichen Asien.** Of this important | 
book, which has not been translated into English, the 
present author has in several places made use. 

It is not only through Buddhism that Hindu influence 
has acted on Burma ; indeed in one way or another, three- 
fourths of its civilisation seems to have been borrowed 
from India. This accounts for various popular supersti- 
tions, familiar in Europe as belonging to the Aryan 
nations, re-appearing among this Mongoloid race of 
South-Eastern Asia. Thus as the ordeal by water has in 
India the authority of the Code of Manu, it is not sur- 
prising that ducking witches is a mode of trial familiar 
to the Burmese ; our officials now prohibit it in British 
territory, possibly not telling the natives how lately we 
did it ourselves. Another superstition here noticed, is 
that a Burmese prizes a child’s caul as much as an English 
sailor does. The one may expect by its means to gain the 
favour of some g^rcat man, while the other carries it to 
save him from drowning ; but these are only particular 
ways in which the mysterious envelope exerts its general 
power of giving protection or luck. It would be interesting 
to learn whether the Burmese have the idea of its being 
the abode of the child’s soul or guardian spirit, which 
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may be the source of the whole group of beUefs. Ibe 
system of magic, mostly astrology, which stultifies so 
much of the life of the Burmese, soems almost entirely 
Hindu, in fact the court astrologers are a caste of 
Brahmans. One of their chief proceedings is to connect 
the days of the week in all sorts of ways with men's lives 
The Hindus learnt the week and its seven planet-named 
days through the Greek-Roman astrologers, perhaps not 
much earlier than our ancestors did, but while among us its 
astrological significance only survives in such folklore 
rhymes as ** Monday’s child is fair of face," &c., in Burma 
it regulates even the children's names, llie letters of the 
alphabet are grouped in connection with the planets and 
their days, so that for instance a child bom on Sunday 
must have a name beginning with a vowel, as Moong 
OAm (Mr. Cocoanut), Ma (Miss Cold), or Oo OA (Old 
Pot). Thus people's names not only give the magician 
information as to their planets, characters, and fates, but 
they even determine what couples may not marry, for 
instance, a Frida) 's daughter must not marry a Monday's 
son, for their life would be short. Thus, too, their names 
will direct the doctor how to diet them when sick, as for 
example the Sunday-bom persons whose names are given 
above would have to avoid food beginning with a vowel, 
as eggs or cocoa-nuts (/?An). 

It is not our province to discuss the chapters relating 
to practical politics, such as the rice-trade, the annexation- 
question, or even the great shoe-question which weighs 
so heavily on the local diplomatic mind. But two more 
subjects may be mentioned as interesting from the 
anthropologicrl point of view. One is the recognition of 
dancing as a direct expression of emotion (vol. ii. chap. i.). 

j ** If a great man wants dancing be hires people to do it 
for him. If indeed he becomes greatly excited at a boat 
I race, a bufifalo fight, or a relijnous procession on its way 
through the town to the pagoda, he may tuck up his pasoh 
fJgVt] / round his thighs and ca^r away till bis bare legs 
lire, ! 'It he does so ordinarily with a ludicrously solemn 
vu, as if the performance were a part of his official 
d .les, and to be got through with as much stately dignity 
as the dispensing of justice from the magisterial 
It is a concession to the excitability of his nature, and he 
would be very much offended if next day, when he had 
calmed down to his ordinary composed demeanour, an 
Englishman were to compliment him on the agility he 
displayed, or the complexity of his evolutions on the 
previous day.’ ' 

The other subject to be referred to is tattooing, vdiich 
is a fine art in Burma as elsewhere in this part of Asia. 
A lad does not consider himself a man till he has been 
tattooed from waist to knees with what looks like a pair 
of drawers embroidered blue with elephants, apes, atd 
tigers. The operation is so painful that opium is usually 
taken to deaden the pain. The instrument is a steel 
point, split to hold the lampblack, this pricker being 
in a weighted holder two feet long. Besides these figures 
done for decoration, charm-figures and magic squares isre 
pricked in for love-charms, or to preserve from tttaia» 4 ihe 
or drowning. It is the more interesting to teod thiW^ 
details, as there has for sometime been an extmerielinary 
specimen of Burmese tattooing to be seeti in 
namely, the Tattooed Man,'^ who was semse 
since exhibited at the Westminster Aquariuni, and iWib is 
an Albanian SuHot named Georgies 
aside his mostly fictitious story of having 
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ftt A pantshflsent in Central Asia, the fact is that hit 
dAceration with tome 400 hgures all over bis body except 
the tolet of his feet, was evidently done by Burmese 
tattooert^ and is a masterpiece of their unpleasant craft. 
There is an account of him by Mr. Franks in the Journal 
of iki Anihropologkal ImtiMe for 1872. 

E. B. Tylor 


PBOF, STFASBUPGSP^S RECENT 
RESEARCHES 

Viber dm Bm und das Wnchsihum der ZellhHuU. Von 
Dr. Ed. Strasburger, Professor an der Univcrsitfit 
Bonn, (Jena, 1882.) 

T he work before us is another evidence of Prof. 

Strasburger’s untiring industry and minute research. 
Interesting as all his books have been, this one may be 
said to surpass its predecessors in this respect, inasmuch 
as the questions with which it deals are of such fundamental 
importance in botanical science. The main object of the 
researches here published is to throw light upon two diffi- 
cult and much-discussed points, namely, the intimate 
structure of organised bodies, and the mode of growth of 
cell- walls and starch-grains. With regard to the re- 
searches themselves it need only be said that they appear 
to have been carried out with Prof. Strasburgeris accus- 
tomed thoroughness and accuracy, and that they are 
abundantly illustrated by beautiful drawings. The con- 
clusions deduced from them are so remarkable that a brief 
not be out of place. 

With regard to the intimate structure of organised 
bodies, Prof. Strasburger entirely dissents from that view 
which is known to all botanists as Naegeli's micellar 
hypothesis.^ This hypothesis was based upon the pheno- 
mena of *'swclHng-up** which are so cliaractcristic of 
organised bodies, and upon the optical properties ehicb 
certain of these bodies possess. Prof. Strasburger points 
out that swclUng-up may be as well ascribed to the 
taking-up of water between the molecules of the body as 
to its being taken up between Naegeli’s micella?. He 
shows also in a striking manner that the double refraction 
of organised bodies, such as cell-watis and starch-grains, 
depends upon their organisation as a whole, for when 
once their organisation is destroyed their double refrac- 
tion is lost, a result which cannot be explained on the 
micellar theory since the particles of the disintegrated 
micellr would, like particles of broken crystals, still 
retain their double refraction. According to Prof. Stras- 
burger the molecules of an organised body are not aggre- 
gated into micellae which are held together by attraction, 
but they are linked together, probably by means of multi- 
valent atoms, by chemical aflfoity in a reticulate manner. 
Swelling-up is then the expression of the taking-up of 
water into the meshes of the molecular reticulum, where 
it is retained by intermolecnlar capillarity. The more 
extehribk the reticulum, that is, the more motnie the 
groups of molecules within their position of equilibrium, 
the greater the amount of awelling-up. The limit is 
xeac^ when the chemical affinity of the molecules and 
the force of the iotermoleeular capillarity are equal ; if 
the latter the former at any moment the result is 
the 4Mtnsctien of the molecular reticulutn, or, in other 
wot 6 $, of the organisatian. Protoplasm diflen from 


other organised bodies in that the grouping of its mole- 
cules is undergoing perpetual change, the result of this 
molecular activity being the phenomena which we term 
vital. 

The growth in thickness of cell-walls and of starch- 
grains takes place, according to Prof. Strasburger, by the 
deposition of successive layers. Here again he is at issue 
with Naegeli, who believed that the mode of growth was 
intussusceptive with subsequent difTerenliation of layers. 
It i$ impossible to go into detail with regard to the obser- 
vations firom which his conclusion has been formed ; it 
need only be said that they are very numerous and 
elaborate, and that they confirm those of Dippel and of 
Schimper. Prof. Strasburger goes indeed so far as to 
say that even the surface-growth of cell -walls is not intus- 
susceptive, but is merely due to stretching. It must be 
admitted that, assuming that all cellulose is derived from 
proteid, it is difficult to understand how proteid particles 
can be intercalated into the cell- wall to become subse- 
quently converted into cellulose, but it is equally difficult 
to imagine that the wall of large cells, such for instance 
as an intemodal cell of Nitclla or a laticifcrous cell of 
Euphorhiay is simply the much- stretched wall of the 
small cell from which these originated. Surely the 
amount of solid substance in the wall of such cells as 
these increases with its increased surface ! Here further 
investigation is doubtless needed. 

There is, however, one point of detail which is of such 
general interest that it deserves some consideration ; it 
is with reference to the mode of formation of the cell- 
wall and of the thickening-layers. Schmitz some years 
ago expressed the opinion that the cell -wall is formed 
by the actual conversion of a layer of the protoplasm, 
that is, chemically speaking, by the production of a layer 
of cellulose from a layer of proteid. With this opinion 
Professor Strasburger entirely agrees, and he supports 
it by a number of remarkable observations. When a 
mass of protoplasm is about to clothe itself with a 
membrane, the peripheral layer becomes densely filled 
with minute proteid bodies, the microsomata, and 
this layer then becomes converted into cellulose. The 
wall of a young wood-cell of Pimis^ for instance, is 
clothed internally with a layer of protoplasm filled with 
microsomata, which are arranged in spiral rows ; the 
microsomata then gradually disappear, and the layer of 
protoplasm is found to be replaced by a layer of cellulose, 
which presents spiral striation corresponding to the pre- 
viously existing rows of microsomata, and which consti- 
tutes a thickening layer of the cell- wall. In cells the 
walls of which become much thickened, the whole of the 
protoplasm may be gradually used up in this way. 
Again, the wall of pollen-grains and of spores is form^ 
from a peripheral layer of the protoplasm which contains 
abundant microsomata. Its sub^quent growth, and 
especially the development of the asperities which it 
commonly presents, is effected by the surrounding proto- 
jdasm which is derived from the disorganised tapetal 
cells ; this is especially well shown in the development of 
the ^Sfkxre (perinium) td Efuiseium and ci Mnrsilia. 
Whan an intine or endospore is present, it is produced, 
like the outer coat, from a peripheral layer of the pro- 
toplasm of the poUen-grain or spore. Further, the 
sephim which Is formed in the division of a cell is 
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praduced in the same way- The cell-plate, like the 
peripheral layeSr of the protoplasm of a young pollen- 
grain, contains microsomata which disappear, and it is 
then converted into a plate of cellulose. Finally, the 
successive layers of a starch-grain are produced by the 
aUeration into starch of layers of protcid -substance 
derived from the starch-forming corpuscle (amyloplast). 

Besides dealing thoroughly with these main points, 
Prof. Strasburger touches upon others which are also of 
great importance. He points out that the starch which 
nrakes its appearance in the chlorophyll -corpuscles under 
the influence of light, is derived from the proteid of the 
corpuscles by dissociation. The formation of this starch 
is therefore not the immediate product of the synthetic 
processes going on in the chlorophyll- corpuscles, but only 
H mediate product. The processes in question produce 
proteid. Prof. Strasburger is inclined to accept Erlen- 
meyer’s hypothesis, that methyl aldehyd is formed in the 
chlorophyll corpuscles from carbonic dioxide and water 
^nd lo believe that by polymerisation a substance is pro- 
duced which can combine with the nitrogenous residues 
of previous dissociations of proteid to reconstitute proteid. 
He does not agree with the suggestion of Loew and 
Bokorny that the methyl aldehyd may combine with 
ammonia and sulphur to form proteid dc novo. 

Lastly, Prof. Strasburger makes an interesting sugges- 
tion as to the probable physiological significance of the 
nucleus. He points out that the nucleus cannot be re- 
garded as regulating cell-division, for instances are known 
of cell-division taking place without previous nuclear 
division, and, conversely, of nuclear division taking 
place without cell-division. He is of opinion that the 
nucleus plays an important part in the formation of 
proteid in the cell This view is founded upon the facts 
that one or more nuclei have been found to be present in 
the vast majority of plant-cells, that the nucleus is, as a 
general rule, the most persistent protoplasmic structure, 
and that it gives the various proteid reactions in a very 
marked manner. Sydney H. Vines 


LETTERS TO THE EDITOR 

[ TJit Editor dots not hold responsibU for opinions txprtssod 

by his correspondents, Nather can he undertake to rehtm^ 
or to correspond with the writers of rejected manuscripts, 
Ho notice is taken of anonymous communications. 

[The Editor urgenily requests correspondents to keep their Utters 
as short as possibU. I'he pressure on his space is so great 
that it is impossible otherwise to ensure the appearance even 
of communications coniainintt interesting and novel facls.\ 

The Behaviour of Bulpbate of Lead in a Secondary 
Battery 

SiNCfi the meeting of the British Association at Southampton 
1 have made several experiments on the action of sulphate of 
lead at the negative pole of a decomposition cell, with a view 
to ascertain, not whether the bulpliate was reduced in bulk 
by the action of the nascent hydrogen, a matter concerning 
which 1 hod satisfied myself before in the negative, but the less 
practically important matter whether any trace of metallic lead 
tx>u1d be obtained upon the negative plate by this action, 

1 used, therefore, platinum electrodes, i immersing them in a 
paste of sulphate at lead in dilute sulphuric acid And at the 
of Prof, McLeod, in order to obtain sulphate pure 
and in a fine t tate of subdivision, 1 precipitated a quantity ttem 
di!«solved carbonate. 

The paste soon settled down, leaving about a ^rter of an 
inch of clear liquid above it, which was decanted oC Small 
thick platinum plates stood in the paste about a inches apart, 


and were connected wdth cither three or two 
When three cells were U'*ed, the evoltitioii of gas h<m Iw 
plates speedily pcooped out a hole round each tilled with esdy 
turbid liquid, which w^as kept agitated by the bnbldes. 

Under these circum tanccs a distinct darkening of both plates 
occurred, and after a clay or two they showed a distinct 
extremely thin coaling of perexide and of metallic lead reOpiC* 
tively. Prof. McLeod had tried ihc same kind of experiment, 
and noticed that the darkening occurred more readily on 
tioiiR of the plate in contact only with free liquid than on inom 
•imljedded in paste. 

1 therefore rc-eml>cdded my plates, and employed only two ceils 
lo charge them, so that the bubbles might not have power 
enough to remove the paste from contact with the ]:dates at nil 
parts ; under thrse circumstances the growth of peroxide of lead 
at the plate was abundant, so much so that when the plate 
was ultimately pulled out, it left a black moos behind it, which 
had iienetrated ihto the white paste ; but the growth of the 
inetallic lead on the - plate was even les^ t>crccptible than 
before, and it was evident that the metallic lead was better 
de]X)sited from the solution than from the paste. It seemed 
prol:>able, therefore, that though the sulphate is extremely in- 
soluble in dilute acid, yet that a sufficient trace was dissolved to Iw 
acted on by the hydrogen, and that as fast aj this was decom- 
posed more was dirsolved from the huge quantity of solid 
present, provided the liquid was free to circulate and become 
replenished. 

To test this further, I first made a saturaterl solution of sul- 
phate of lead in the acid, by shaking and stlmng it up with the 
finely divided precipitate for many hount— though ordinary dilute 
sulphuric acid is probably perfectly saturated without any such 
treatment — and then electrolysed the clear solution. No efiect 
U ordinarily perceived under these circumstances, and 1 could 
jierceive none. Hence the quantity dissolved at one time 
muist be something lufuiite&imal ; and it is able to give no appre* 
ciable deposit, unless fresh solid U present to replenish it. 

Next I took a vessel full of the sulj^iate ]^te, but with a 
third of an inch dear liquid standing above it i and into this 
clear liauid 1 dipped the platinum plates, barely letting them 
touch the pasty ma^s below. In this position they remained 
several days connected to tw*o Leclancht^s, and the result was a 
distinct blackening of the - plate with a deposit of metallic lead 
from the solution ; bat the -i- plate scarcely i-eemcd to receive 
any deposit of peroxide except along its Ifottom edge^ which 
probably ju^^t touched the paste, and which showed a noivow 
line of deep puce colour. The observation that the - plate 
received its deposit more easily from the free solution than from 
the |>a6te, had been previoudy mode by Prof. McLeod, Bttt to 
get the deposit most quickly, it is beat to immerse the platei in 
tlte pa^te, and to cause sufficient gas to be evolved to kMp them 
free from actual contact with it ; while at the same time the 
solution surrounding them is so near a large surface of paste, 
that it can be very rapidly replenutbod. 

On neutralidng the acid with ammonia, so that ammonhical 
salts and common salt might be present, in which sulphate of 
lead is known to be somewhat oolnUe, the depo4t of metnUic 
lead went on with far greater rapidity. 

1 have subsequendv repeated the experiments with a pnote of 
ordinary sulj^ate of lead, and the results appear to be quite the 
same. A week's deposit could be dissolved off the negative 
platinum plate with a single drop of nitric acid, and eoukl only 
be made to show a faint precipitate when salpdmdc acid vas 
added to this solution in a watch-glass. 

Moreover, unless the plate were rinsed on extracting it from 
the paste, the small amount of sulphuric acid clinging to it W'os 
sttffident to so whiten the deposit m the course or a nig^tas to 
make it seem almost os if it nad disappemd. 

The matter is rather a small one to wi^e so much abodt, bait 
the behaviour of ^uIpbate of lead in secondary batteries la twly 
of considerable imporianee, and h at the bott^i of a great asany 
of the difficulties which one meets wldi in practiced opetwnmi 
with secondary lead cells. 

Moreover, it is only due to Br. Gladstone that 1 ahodkt sny 
how far I have been able to obtain bis results ; and he w® jper* 
ceive that if all he asserts is that platinum electrodes ^do show a 
nearly iYifinhesimal tarnish of metallie lead (as t undmeodMh 
to aw at SoutbomptoD), then my eaparknse agriet lohfh" Idi- 
But I think that this is marely due to the, pari^ ^ Scm^ 
of the otUphote \ and 1 neyer'daa that the tedeedeh aplw hi 
spread tbrou|^ the paste in the degree^ 




dAto ptuMi bAdfing oa tb* b«bAvJottr of a Kcimdmtf 

OiiVJtt J» XoBas 

Uiuvonitf CbllAgei Uverpool 

On the Coneervetion of 8oler Radiation 

It appears to me a difRcalty arit es with regard to Dr. Sicmem’ 
theory when we coneider the ortginiU condition of the earth and 
of the other planets. What« in iact» ha^ become of the great 
afltottiit of energy which was present in the form of heat in those 
bodies? 

Just as in the cose of the sun, the rotatioa of the earth would 
produce a continuous cycle current, the decrease of rotatory 
energy being perhaps counterbalance by shrinkage, the radiant 
heat would become transformed into the potential encrjpf of dis- 
sociation, and this energy again would be given i»CK to the 
earth in the form of heat m another part of the circuit where the 
elements recombine. Now it U quite imposiaiWe that the whole 
of the l^at radiated should be used in this way, for after a lapse 
of years we should find a comiderable diminution of potential, 
or (perhaps) rotatory erergy, and we therefore should m forcetl 
to the contusion that the earth became continually hotter, 
flencc some of the radiant heat ercaped must have escaped into 
space, never to return. 

is it tlien a fea^oble solution that more heat is radiating from 
the i;un than is necessary lor the dissociation of the elements ? 
If so, then at lra>^t we should have a satiiifactory explanation of 
its sfowly-diminii^Iiing activity. G. B. S. 

The writer of this letter is right in concluding that in accord- 
ance with my hy}K>the}-Ls the earth also must throw out a stream 
of matter equatorially into space ; and if your correspondent 
will refer to my article in the Ccnfury of April 

la(>t, he will find that at p. 522 1 speak of such a terrestrial ont* 
flow, with which 1 connect the phenomena of Aurora HorcaliH, 
If at any period of tire world's history the rotatory velocity of the 
earth has been much greater than it is now, and its surface- 
temperature sufficiently high to cait'C ignition of combuMiblc 
gases, U may be reasonably suppiosed that it had the power of 
recuperating its beat of radiation. The amount of heat so 
recuperated would, under all cinenmstanoes, be less than that 
received bock by combustion, and the result of gradual diminu- 
tion of temperature would be that on a certain day the tempera- 
ture must have fallen lielow the j>oint of ignition, from which day 
forward no further recuperation of heat could be esticctctl. The 
process of cooling would then proceed at a very rapid ratio, 
tuittl the surface-temj^erature bad reached another point of com- 

e raUve constancy, at which the radiation into space was Manced 
the heat receiveil by solar ladiation, and which is our j^resent 
condition. C. VV. Siemet^s 

I a, Queen Anne’s Gate* S.W., Octolier i 6 

The Great Comet and Schmidt'a Comet 

^ There can be no doubt of the elongation of the nucleus of the 
Great Comet in the direction of the axis of the tail, in which 
direction it is three times as long as in a direction at right angles 
thereto. 

The place of the comet this morning, atdh. om. G.M.T., was 
R.A. =: loh. 18m, S 3 ^ 5 
P.D. » 103* 31' 35" ± 10". 

A neighbouring object was carefully observed, through hare, 
as a star of reference ; its place was 

K.A » toh. 18m. 53s. 

P.D. ST foa* 3c/ «r 

On ocmstdHng the Catalogue^ it appears there is no star in this 
place. The oweet obaenw was probably Sd>inidt*6 Comet, 
discewemd on toe Sto of this month, but not »ince heard of 
hwe. 

Onfortnimtcly the above ore abscditto, not diderential mea- 
sures, but diey have been cotreeted hf meeawes of x Draconis, 
alto observed asn star of re^tenee; itsplaceia 
R,A. m idh. 4i»* 4^ 

P.D. 4 : SOI® 46!' ay^ 

WBNTWontu Encic 

Shariii^llan House, Bray, October id 
ITIto nmest br^ atof to Mr. txeV% ptacNi ia L. 00158, 67 
Ooeld t for toh, 17m. 3M*, K.F.D. loa* 47' 

a Katooiaiiei^dantiy a sUfr w the pen tor x liydrift."^EoJ 


The B,A, Unit 

I tVfSH to call the attention of readers of KAttrnn who are 
interested In the experiments which have recently been made tor 
the determination of the B.A, unit of resistance, to a paper by 
F. Kublraua^, read before the Academy of Sciences at 
Gdttfngen, September 6, 1882, “'On the Measurement by Klec- 
tricaJ means of the mean Area of the windings of a Coil.’^ Prof. 
Kohlrausch has applied his method to redetermine the mean area 
of the coils of the earth inductor used by him in his experiments 
on the value of the B.A. unit in 1S74. He finds the area of this 
coil to be 387,200 sq. cm. ; the value used in 1874, calculated 
from the geometrical measurements of Weber in 1853* 
92,800 so. cm. In coiu‘eqi]ei)ce the value of the B.A, unit os 
etrrmtned from bU experiments requires alteration, and, 
making the necessary corrections Prof. Kohlrausch obtain*^ 

1 B.A. unit «* ‘990 x agreeing much more nearly 

see* 

with the values found by Howland, Rayleigh and Schuster, nn<l 
myself. K. T. Gla/.ebroor 

Trinity College, Cambridge, October 13 


The African Rivers and Meteorology 

Thinking that the following extract from a letter WTiLtcii 
from the Niger Delta may be of interest to your readers, I beg 
leave to offer it for insertion. 

“ As yet there has been little water in the Niger, the ri,se up 
to the pre.^enl (August 29) has not been over 3 feet in the Inv er 
river, and they say no rise h.'is taken place in the upper river as 
yet. The upper river commences .it I.ocayo, or wbci*e the 
Denue or Chadda joins the Niger, and continues thence on to 
Timbucton. So far ss I can f<)rcsec, there will l>e a famine :n 
the Niger Valley ihU year, as there has been a complete failure 
of the first crop from drought, and there has been no chance of 
putting in tlie second crop Tor the same reason,” 

The regimen of the waters of such great rivers as the Nile, 
the Niger, and the Congo, both as t Kpuintity and periods t\f rise 
and fall, must be closely related to the meteorological condition^ 
of the highlands of Africa, .so little known to us so extcnsi\e, 
and as yet so inaccessible for observation. May it not, there- 
fore, be assumed that the comjwatlvc and continuous study niul 
observation of those riven as rcgaixls their volumes and periods 
of rise and fall, would be likely to furnish most valuable dam 
for the jrrediction or forecast of weather in Europe. Thinking 
so, I have suggested to my correspondent the advigal ility of 
keeping a systematic record of the use of the river Niger, and, 
if possible, of the temperature and other conditions of the water, 
with a view to their uttIi«ation for irctcorologicai purposes, and 
from this point of view I have theugbt that the above communi- 
cation may ^sent some interest, 1. P. OM<eii.ly 

Koysl College of Science for Ireland, Dublin, October 13 


A Natural ’’ Eaperimant in Complementary Colours 

YE.STERDAY evening I wm reading Goethe's account of his 
visit to the falls of Schaflf hausen (** Joum^ to Switrerland m 
* 797 ”)- After mentioning that the morning was a misty ore, 
and describing the general effect of the cataract, he adds : 
** Wenn die strfimenden StcUen griin aussehen, so crschcint dcr 
niiefaste Gi*cht Ici-e pnrpur gefarbt." I had certainly ne»er 
heanl of this phenomenon before, but it naturally occurred 10 
me that it was prolutbly an effect of complementary colours. 
Less than two hours afterwards I opened Natu»e for the w^eek, 
and found preoltiely the same phenomenon, with the same ex- 
planation AS givan by Mr, C. T. Whitmell. The point is 
mteresting, as giving testimony to Goethe's close and accurate 
observation of colour phenomena \ while the oolneidenoe involved 
steaas also to be worth recording. Walter R. Browne 

October 13 

Ventilation of Small Houses 

1 HAVE been much iaterested in the reports of the Sanhary 
Institute. May I call attention to the fiict that the majority of 
the smoBer homes tn our large towns have no means of venfSta* 
tioD except thtoagh the rooms. There are no venHUtors nr 
stohrcaoe window^ and the back house door opens into the 
kitohen. In a threeHitoried house the staircase is fit by the fttn- 
Ug^t evet the fiwnt door end a skylight in Uie roof, neither of 
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which opens ; this amiDgement gives little enough light and no 
air* Can it be healthy? Ought it to be? It is at least moat 
disagreeable. A. H. 

October 15 


ON THE PROPOSED FORTH BRIDGE 

A n interesting account of the plan of the railway 
bridge for crossing the Forth at Queensferry, as 
designed by our distinguished engineer, Mr. Fowler, with 
the association of Mr. Baker, was given by Mr. Baker to 
the British Association at their late meeting at South- 
ampton. Supported as it was, to the advantage of those 

S resent, by the exhibition of the model of the proposed 
ridge, it must have given extensive information on the 
character of the structure. Yet it seems to me that, 
amidst many valuable particulars, on the strength of 
materials, their mode of application in this instance, and 
similar important subjects — it would hardly impress 
su^ciently, upon the minds of hearers or readers, the 
vastness of the scheme, the novelty of its arrangements, 
and the dangers (yet untried) to which, conjecturally, it 
may be subject. 1 have thought therefore that 1 might, 
without impropriety, offer to the editor of Nature some 
remarks on points which after careful consideration have 
suggested themselves to me. For some particulars I am 
indebted to the courtesy of Mr. Fowler himself, and I 
greatly value this kindness. 

It is known tliat at Queensferry the separation of the 
river-banks, or rather that of the piers next to the banks, 
at the elevation required for the railway, approaches to a 
mile. This space is divided by three piers (for which 
there are excellent foundations on rock and hard clay) 
into four parts, but only the two middle parts concern us 
now. They are exactly similar, and are treated in exactly 
the same way ; and subsequent allusions, referring 
ostensibly to one, are to be considered as applicable to 
both. Each of the three piers is an iron frame, 350 feet 
high, the central pier 270 feet wide (in the direction of 
length of the bridge), and each of the others 150 feet. 
These lofty frames are braced, each upper angle on one 
side to lower angle on the other side, with no other 
diagonal bracing, but with a simple tie at mid-height. 
The lengths of the diagonal bracing arc respectively 
about 430 and 360 feet. The water-spaces between two 
piers are each about 1700 feet ; and the engineering ques- 
tion now IS, how this space of 1700 feet (roughly one- 
third of a mile) is to be bridged for the passage of a 
railway. 

The plan proposed is, to attach to each side of each 
frame (that is, to each side which will face a traveller 
entering upon the bridge) a framed cantilever or bracket 
about 675 feet long (that is, exceeding in length an 
English furlong by 15 feet), attached at top and bottom 
to the iron frame above mentioned, but having no other 
support in its entire length of 675 feet. To give the 
reader a practical idea of the length ^ this bracket, 1 
remark that the length of St. Paul's Cathedral, outside to 
outside, is exactly 500 feet ; and thus this bracket, which 
is to project over the water without any su|^rt whatever, 
is longer than the Cathedral by 175 feet. This in itself is 
enou^ to excite some fear, supposing the bracb^t to 
support merely its own weight But further, the bracket 
bears also the very considerable weight of the roadway 
and rails. It is also heavily loaded on its point The 
two opposing brackets from the two iron frames cover 
1350 feet, but the whole space to be cover«i is 1700 feet, 
leaving 350 feet yet to be supplied for the support of the 
railway. To furnish this, a lattice-girder carrying a rail- 
way is provided, rather more than 350 feet long, whose 
extremities rest upon the tips of the two brackets. 

This statement is enough, I think, to justify grttst 
alarm. No specimen, 1 bdieve, exists of any cantuever 
protruding to a length comparable, even in a low degree, 


to the enormous brackets proposed here. Tbe ' otdy 
structures of this class, in ordinar^r mechanics, knowh to 
me, are the swing-brid^ for crossing dock-entrances, and 
the like, and these are absolutely petty in the prmnt 
comparison. 

1 now advert to the weij^hts of the principal portion^ of 
the bridge, and the strains which they will create, ! 
understand that the weight of the two parcel braced sides 
of one bracket is about 3360 tons, to which is to be added 
the weight of roadway and rails for 675 feet, on which I 
have no information. 1 proceed to inquire what strains, 
in the nature of horizont^ pull at the top of the pier and 
horizontal push at the bottom of the pier, will be caused 
by this weight. If the weight were evenly dispersed over 
the triangular bracket, its centre of gravity would be 
distant from the pier by one- third of the distance of the 
point from the pier. But as no vertical bar near the pier 
is included in the weights above, 1 must take a lara^ 
factor, say J. The vertical weight being 3360 tons, acting 
at a distance from the pier of ^ X 67; feet, and the sepa- 
ration of the points of connection with the pier being 350 
feet, it is easily seen that the horizontal pull at the top 
and push at the bottom are each about 2600 tons. The 
inclined tension along the great upper bar of the canti- 
lever and the inclined thrust along the great lower bar of 
the cantiievei are therefore each about 2670 tons. The 
extremities of the great upper bar and the great lower bar 
being connected at the ^int of the bracket, and (for a 
moment) no other weight being supposed to act, there is 
no tension or thrust at that point, and therefore the ten- 
sion and the thrust increase gradually, according to the 
attachment of their loads, from nothing at the point of 
the bracket to 2670 tons at connection with the pier. 

But the point of the bracket is permanently loaded with 
half the weight of the intermediate Ko-feet railway, or 
363 tons, and occasionally loaded with the whole weight 
of a railway train, say for a passenger train 150 tons (a 
mineral train would be heavier). The vertical weight of 
513 tons thus introduced would be met by a tension of 
1004 tons through the whole length of the upper bar, 
and a thrust of 1004 tons through the whole length of the 
gpreat lower bar. Thus we have — 

For the great upper bar, a tension increasing from 1004 
tons near its point, to 3674 tons near the pier. 

For the great lower bar, a thrust increasing from 1004 
tons near its point, to 3674 tons near the pier. 

The second of these statements particularly requires 
attention. 

Mechanical students and professional engineers are 
accustomed to estimate by numerical measure the mimi- 
tude of a horizontal or nearly horizontal thrust/nut 
persons in ordinary life scarcely attach a dear meaning 
to such a phrase. 1 am therefore compelled to make a 
somewhat violent explanatory suppositimi, with the hope 
that it may convey a practical impression as to m 
meaning of the statements just given. 

The mat lower bar is in fact a nearly flat framOt 
braced from side to side, about 120 feet wide at Ae 
bottom, and about 40 feet wide at the top, and 600 
long. Suppose this structure to be planted vertically, say 
in St. Paul's Churchyard, without any bars, Chaiihit or 
any thing else, below its vertex, to prevent li^on 
wise, but with bracing (which, under ordloary drimm- 
stances, would suffice, but which will be the subject ^ 
further remark) to prevent its moving flatvdse its top 
would be 310 feet higher than the top of the cross of St. 
Paul's Cathedral Suppose a wtight of fooo tons fo be 
placed on its very top, and addiuonal weights (if 
sary) to be placed at its tides, tUl the a^holi wtHki 
pressing the ground is 3600 tons. In this state its edt- 
dition 19 exactly that of the great lower bar« hs 
the crushing and distorting tendency of the. 
(although the upper weit^t itsdf ought to 
as pardally protected frm iatetal movem^lhy 
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uppAT b^). With this enormous load at this stupendous i 
he%ht| would the citizens of London in the Churchyard J 
below fbel themselves in perfect security ? 1 think not ; t 
and t claim the same privile^ of ent^taining the sense 
of ift^urity for the proposed rorth Bridge* t 

The danger arising from the endwise action of so large i 
a force on so long a bar or framc^ is produced by the s 
Curvature technically called ” buckling/’ and there < 
a^^ars to be fear of its occurrence in various parts of t 
the bracket; and in some parts sequentially, that is to say, i 
that a buckling of a minor order might lead to a buckling t 
of a more important order. Thus, proceeding from the 1 
pier, the first support of the great lower bar is by a i 
suspension-rod from the great upper bar ; to which, as \ 
regards merely the suspension-rod, there can be no i 
objection. But the upper attachment of this suspension- \ 
rod is supported by a tfanist'rod about 340 feet long- Can ] 
this rod to considered safe against buckling? In the 1 
total absence of experiment or explanation, 1 may be 1 
permitted to express a doubt of safety. And if that rod ] 
fail, the corresponding part of the great lower bar will ( 
sink, it will buckle uncier its enormous end-thrust, and 1 
the bridge will be ruined. The second support of the 
great lower bar depends, in like manner, on a thrust-rod 
whose length is 2io feet ; considerations of the same kind 
apply to it, though probably in a minor degree. 

Experienced engmeers must have known instances in 1 
which buildings have failed from want of consideration ' 
of buckling. The following occurred within my know* 1 
ledge. When the Brunswidc Theatre was built, the con- 
struction of its trussed iron roof was greatly extolled, 
and Mr. Whewcll and myself, then residing at Cam- 
bridge, and proposing to visit London about the same 
time, had arranged to inspect the truss. But before we 
teacned London it was ruined. There was no adequate 
bracing of the principal rafters in the plane of the roof ; 
the suspension of a very slight weight on the great tie 
caused the rafters to buckle sideways, and the roof fell, 
destroying the building. 

1 am not aware whether a theory of buckling finds 
place in any of the books which treat of engineering in a 
somewhat mathematical form. But there ought to be 
such. It can be formed with no diflkulty and little 
trouble, giving such a form of result, that all that will be 
required in any case, to determine the end- pressure which 
can safely be applied to the end of a bar, will be ex- 
pressed in terms of the length of the bar, and the curva- 
ture caused by a tranvcrsal strain (determined by simple 
experiment). This theorem ought to be applied in every 
instance. 

1 need scarcely to remark that every construction is 
liable to chance-errors of unforeseen character, and I 
think that the proposed construction, which depends for 
its safety entirely on the maintenance of the thrust-prin- 
ciple in perfection, is more liable than any other to 
danger from these causes. A rivet-bead may slip, or a 
screw may strip, and all may be imperilled. Robert 
^phenson, when building the Menai Bridge, used every 
okutlon that an active mind could invent ; in particular 
be provided that the masonrv for fina) support of the 
tubes should be raised as quicUy as possible to uke the 
bearing of the tubes at every moment Yet an accident, 
thou|^ A small one, did h^pen. The ends of the tubes 
were raised by the power of hj^raulic presses; the 
cylinder of one of these presses burst, and tne end of the 
tube fell three or four inches* This mbiute fkll, in 
the judgment of the attendant engineers, gave a strain 
to the tube such as it never sustained before or since. 
(Thi^ accid^ came first to my knowledge lb a smgular 
Wiy. With the assi^ce of my friends, tiapt Tupman, 
and James Cnipenter, £sq.,ahd befmne having 
eg the actident, 1 made experiments op the state 
ot pejfl(paiien of the ^at iron tubas. One | 

Of ^esei showfd an anomaly* somewhat sitmlar to that of 


iron^ heavily struck. On roy nicniioning this to Mr. 
Edwin Clark and others, the phenomenon was at once 
referred to the accidental shock which 1 have described.) 

Much has been said on the action of the wind, and on 
the difference of that action upon a suspended bridge, 
and upon a girder bridge. In regard (first) to the 
amount of pressure, 1 refer to a former letter of mine, 
correctly cited in the evidence before the Committee on 
the fall of the Tay Bridge, in Mhich 1 state that the 
maximum pressure may be more than 40 lbs. on 
the square foot (1 should say more than 50 lbs. for Scot- 
land), but that this action is so limited, both in time and 
in local extent [md is, I add, so continually var>ing in 
direction], that the average of dii^ct pressure probably 
would not exceed lalbs. on the square foot. In regard 
(secondly) to the difference of wind-action in the two 
systems of construction ; — the immediate effect of the 
wind appears to me to be a shock, of hmued extent, 
which IS much less likely to be injurious on a com- 
paratively flexible frame suspended from above, than 
on a jointed frame where evei7 joint must be tight, and 
where ruin will foUow disturbance. In the proposed 
Forth Bridge, however, there is risk of danger of the 
most serious kind, which may perhaps surpass all the 
other dangers. It arises from the horir.ontal action of 
the wind on the great projecting brackets, and its ten- 
dency to wrench them laterally from their attachments. 
The ruinous force depends, not simply on the magnitude 
of the wind’s pressure, but also on its leverage; as mea- 
sured by the proportion lT the height of the Tay Bridge 
or the length of the brajl*et of the Forth Bridge, to the 
separation (in each case) of their horizontal attachments to 
the solid piers. This leverage is considerably greater in 
the instance of the proposed Forth Bridge than tt was in 
that of the unfortunate Tay Bridge ; and we may reason- 
ably expect the destruction of the Forth Bridge in^ a 
I lighter gale than that which destroyed the Tay Bridge. * 

: 

l may now collect the heads of my remaiks on the 
proposed Forth Bridge 

1. The proposed construction is, as applied to railway 
bridge^ entirely novel. 

!L The magnitude of its parts is enormous. 

III. These has been no successicn of insianccs of the 
construction, with rising degrees of magniuide, \vhich 
might furnish experimental knowledge of ionie of the 
risks of construction. 

IV. The safety of the bridge depends entirely on a 
system of end-thrusts upon very long rods ; a system 
which appears generally objectionable, but particularly so 
when the length of the rods is very great. 

V. No reference is made to dieory applied to the 
buckling of rods under end- thrusts. 

VI. The liability to ruinous disturbance by the lateral 
power of the aind acting with the leverage of the lung 
brackets appears to be alarmingly great. 

My own impression is, that the proposed construction 
is not a safe one, and 1 should be happy to liear that it is 
withdrawn* 

I refer unhesitatingly to ‘^ihc Suspension Bridge^’ as 
the construction which 1 should recommend. On this 
system generally 1 remark : (r) that 1 am inoreduious as 
to the oscillation of S feet in extent, or any sensible part 
of it i (a) that if the railway is slightly arched upwarefs to 
the degree corresponding to depression caused by an 
average train, such a train will run on a horizoitial plane ; 
(3) that a stiffening lattice may be used with verj good 
effect against vertical oscillations from all causes. 

The considerable height of the piers, and the great 
length of the suspension-chains, are matters to be viewed 
carefully* 

To induce them as far as possible, I would suggest for 
' exBitiingtioo the foUoa ing proposal s 
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r Suppose the stone or iron piers to be much lower 
than in the plans hithorko proposed) and suppose that the 
top of a pier carries a bracket on each side, so that the 
great suspending chain passes over the points of the 
brackets, and its suspending action begins at those points. 
The bracket frame may be horizontal where it passes the 
top of the pier ; or it may be raised in a horn on each 
side, and thus adapted to a smaller height of pier. By 
this construction, with brackets 150 feet long (a trifle com* 
pared with those of the proposed cantilevers), the piers 
may without difficulty be shortened 200 feet, and the 
acting-length of suspending chain may be reduced 150 
feet at each end, or 300 feet over each water-channel- 
This would leave much liberty in regard to the curvature 
of the chain. 

a. It is very desirable, if possible, to reduce the specific 
weight of the chains per yard, corresponding to a specified 
sii3f}ension strain. Tbi:i has been attempted on the Con- 
tinent by the use of wire, and it has been highly praised 
for its combination of lightness and strength. The 
longest carriage- bridge that I have passed (that of Frey- 
burg, 890 feet span) is a wire bridge. I have also crossed 
the Rhone at Mo.ilelimart by wire arches of considerable 
s;>an. 1 know not whether this construction has been 
tried in England. G. B. AtRY 

'Fhe White House, Greenwich, September 26, 1882 

AiTENDIX 

Having adverted above to the measurement of the end- 
wjbc or ‘‘buckling*’ force upon a bar, I will here give a 
theory, by application of w hich the admissible amount of 
end-pressure m any case may be ascertained. 

'I'he curvature of any point of a bar depends upon the 
action of two causes. The first cause is the cx.crnal force, 
whose angular momentum or effcLt to bend the bar at any 
point under consideration is proportional to the produ:t 
of the force (expressed in multipies of a definite unit — as 
the pound avoiidupois, or the ton, &:c.) by the distance of 
its line of action from the point under consideration 
(expressed in multiples of the inch, or the foot, &c,). The 
second cause is the internal clastic force of the bar pro- 
duced by curvature, whose tendency is to oppose the 
bending action of the external force ; I shall assume the 
inagnirudc of this force to be proportional to the curva- 
ture, or inversely proportional to the radius of curvature, 
at the point under consideration, its coefficient being for 
the present expressed only as a symbol. The effects of 
these two causes balance in a quiescent position of the 
bar, and they must therefore be made algebraically 
equal. 

The course of investigation will now be as follows : - 
First, I slxall give the equation between force and curva- 
ture when a bar is bent by a transversal force, acting at 
the middle of its length. Second, I shall give the similar 
equation when a bar, at least slightly bent, is exposed to 
an end-wise force. {The condition “slightly bent'* is 
necessary to exclude the absurdity of a very heavy weight 
supported end- ways by a very thin wire.} In both cases 
the results will contain the symbolical coefficient to which 
1 have lately alluded. From the first investigation I shall 
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deduce the value of that co* efficient. I shall substitute it 
in the lesult of the second investigation: and finally* 
shall obtain a most convenient expression fi>r the largest 
admissible force acting endwise on the bar. 
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(First). Theory of a bar supported at its ends and bes^ 
horiieontAlly by a forte applied to the middle of its lehgth. 
The symbols are sufficiently explained in the diagram. 
It is indifferent, practically, whether the support of dther 
end of the bar against the force tv be a pin (as on the left 

side), or a force (as on the right side) ; the lauer is the 

more intelligible, We shall limit our attention to the 
right-hand half, as the algebraic expressions can be con- 
tinuous only for the space between two points of applica- 
tion of forces. 

Then the angular momentum round the point p pro- 
duced by the force ~ is — X Xf tending to throw the 
point of the bar upwards. 

The angular momentum in the opposite direction^ 
produced by the elasticity at /, is proportional to 

, or (if the flexure is not very large) 


radius of curvature at p 
to ; and may be called C\ 




Py, 

to which allusion is made above. 

Therefore G . must 
dx^ 


,, Cbeing the coefficient 


X or 

2 ' 


Integrating, - - . X 2^^ + constant. To determine 

dx 4C 

the constant, we remark that, when ,v » ^ the curve is 

2 


2 C 


X X. 


f arallel to the line /i, or is o ; and therefore X - ■ 
dx 4 C 4 




+ constant =» o, or constant - 


X ^ ; and the com - 

4 C 4 


plete value of X . Integrating again, 


74' 

^-4 

y must 


X ' + new constant. When ;r « " 

C V 3 4 2 

o ; this gives new constant 


+ and the 
12 

complete value of 9' « X ^ -j- This is 

4C 12 


to equal ^ w lien x > 


“ 4 ^ 
t o, or 


d ; from which 


we obtain C ■ 


, w 
48 . 6 


(Second). Theory' of the same bar, at least slightly 
curved, in a vertical position \ its lower end supported on 
ihc ground, &c., and its upper end loaded with a 
weight W\ 

h will be convenient here to lake the centre of Icngtli 
of the vertical line for origin of x. As no force or fixation 
occurs between the two ends ol the b^r, the same theory 
will apply throughout. 

Here the angular momentum of the weight fV on the 
point P, tending to bend the top 10 the right, is JV X y- 
The angular momentum pt oduced by die curvature at /, 

tending to throw the top to the left, is - {It may 

nxr 

be convenient to remember that is here a negative 

dx^ 

quantity). To make these balance we have 
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The solution of this equation is y » ain 

jF,co« ) » where E and muat he 

suit the peculiarities of the case. KoWi 
weight of the bar (which may ltaua^y hC 
. curve will be symmetrical above and bttlo#| 

I fore the value of y will be the same fte a?/)*; 
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fiar *•» i being eny oiunber between — ~ aa<t + * 

2 2 

TUi. cannot hold for sin therefore we 

mutft consider £* •* o. The solution therefore is restricted 
tO-FtCoa At the centre of the bar, where 

X ^ Of this must Therefore the solution is 




Now here we have a very remarkable circumstance. 
It will be remembered that in the first investigation we 
arrived at a relation between the weight, and d, the 
greatest ordinate of the curve. But here we find no 
relation whatever ; and we come to this conclusion, that 
for the state of equilibrium fundamentally assumed, the 
degree of bul^e of the bar is immaterial And this 
agrees with plain reasoning ; by varying the bulge of the 
bar, we vary in equal proportions, (i) the elasticity which 
de{mds on that bulge and on the general curvature, and 
(3) the distance of the line of action of H'^from each 
point p, and its consequent angular momentum ; and 
therefore, if they are equal for one degree of bulge, they 
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vestigatiofts ap(^y to the same bar. And thus, ia order 
to ascertain the limiting buckling force, we neod oitly to 
ascertain by experiment on the same bar the amount of 
bend produced by any convenient transversal force. 

In some cases, instead of making the hrst measure by 
application of the weight w to act horixontally on the 
middle of the bar, it be more convenient to make a 
measure of the vertical flexure of the bar (suworted at its 
two endf in a free horizontal position), produo^ by Us 
own weight The following will be the corresponding 
theory. 

(Third). Use the (hagram of the first investigation, 
but substitute r for 3, and put Z for the whole 
weight of the bar ; and estimate the angular mo- 
mentum round the point The reaction upwards of 

the force — at the pin produces - X x. The action 
2 2 

downwards of the weight of bar included between 
the pin and the point /, which is will produce 

— i X ^ or The combination of these produces 

a 2 2 a ^ 


the angular momentum upwards. The elas- 

tic force pro luces C x downwards, where Chas the 
same value as in the first and second investigations. 
Making these equal, C . (ax- r*). The first 


must 

2 </x 


integration gives ^ ^ ^ ^ ^ constant. At 

the middle of the bar, where x must o ; th 

2 ax 

constant therefore equals ~ ; andC.^> 

rt \i6 48/’ dx 

‘’i'V 
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Integrating again, _'^^+ne 


Integrating again, Cy 


This 15 to be o when ; the constant 


is found to be + - - 
a 

and consequently y 


- 5 , F or ll 

3 H 4 

, we have C 


F or the value when jr •» o, 

ive C. f - -5-'^, OT C- 
384 

of C in the expression 


will be equal for every deme of bulge. The value of 
therefore is absolutely in&terminate. 

But we do obtain one most important conclusion. 

\^en y must ■« o. And since, in the product 

i^.cos^ 2 vre are not permitted to make B neces- 
sarily » o, we must make cos^ i ^ 

ptest form of effecting this is by makiiig -2 4 ^/ ^ , or 

c. Sl. Substituting for C the value a Inch was 

fouad foom the ftnt investigation. 

■ml tSfat dAfiaos the limiting value of the weight under 
«U«h dlM carved hat can Net. If t^ weight be dimi* 
Stilwd, m curved hair expand mii lift itilf the weight 
W iacmied, thaf tnereaeed weight will crush down the 
Chhef. 

It is impdftiint to dbicrve that the drst ihd' second in* 


^ Inserting this value of C in the expression 

3«4-*' 

found in the second investigation, 

s.^ 

3K4' 384 c 

where (as before) IV is ilic limit of weight acting endwise 
on th« bar, which the bar can bear without budding. 

If we wish roughly to introduce the consideration of 
the bar’s weight, it will be sufficient to remark that at the 
lower part of the bar the whole weight of the bar is acting 
In conjunction w'iih the weight IVy and therefore, when 
we have computed the force (as above) we ought to deduct 
from that result the weight of the bar, and the residual 
wlU be the force which is permissible for action on the 
lop of the bar. G. B. A. 

TUB LATE DR. VAN MONCNHOVEN 

I N Dr. Dd«rd Charles Van Monckboven scientific 
world has lost an able coadjutor, and his death is to 
be more regretted in that he was taken from Us 
tnatty friends wnen almost in the prime of lifoa Van 
Mofif^hoven was born on September 35 * ^ 

September iy of this year he died, having thus only 
traversed foity’^ight years of the thteescore-aad^ten years 
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to which there seemed every human probability he mi^ht 
reach. At an early agehetumed his attention to scientific 
pursuits, and commenced his career as a chemist, the 
training for which so eminently fitted him for the active 
part he took for the last twenty-five years in matters 
relating to photography. When scarcely of age he wrote 
his Traits G^n^rale de Photographie>' ’ a new edition of 
which was called for almost year by year, its popularity 
being nearly unprecedented. Usually sound in his ideas, 
we may take it that much of the teaching of photo 
chemistry has been propagated through the instru men- 
tality of that work, ^ot only was Van Monckhoven an 
ardent experimentalist in the domain of chemical physics, 
but he also entered into all optical questions bearing on 
photography with a zeal which those alone who had the 
pleasure of his acquaintance can estimate. The Monck- 
noven solar enlarging apparatus is a standing record of 
his great ability in this department of science. At a very 
early period of hi a career he applied the spectroscope to 
record the effects of light on different inorganic and 
organic bodies, and his photographic researches on the 
spectra of gases occupied no inconsiderable portion of 
his time ; his very latest published work, presented 
recently to the Academic des Sciences, being on the effect 
of temperature and pressure on hydrogen. Whilst 
Science, for herself, had charms for Van Monckhoven, 
yet he was able to put to commercial use much of 
the knowledge which he had acquired. For instance, 
he entered with enthusiasm into the mysteries of carbon 
printing, and established a factory for the production 
of the necessary tissue. Indeed the Monckhoven* s tissue 
is the only one which enters into any sort of competition 
with that manufactured by the Autotype Company. Again 
to perfect the preparation of the latest photographic 
novelty*— gelatine plates— he rushed into researches with 
ail the ardour of an experimentalist, and having more or I 
less mastered its intricacy, he established a manufactory 
for their commercial issue, and probably the Monckhoven 
plates are better known on the Continent than any other, 
v'^an Monckhoven, besides being the author of the trea- 
tise on photography, contributed many memoirs to 
various periodicals, amongst which we may name La 
Lnmihre^ Le Bulletin Beige, and La Revue des deux 
Mondes, His style was vigorous, and everything he 
had to say was written with a terseness which many a 
busy scientific man may envy. In reviewing Van Monck- 
hoven*s life we canned point to any great discovery 
or to any startling inventions he made, but he was 
one of those men who are so useful to science, giving, as 
it were, the decorations to the more solid building. We 
arc sure that though there may be greater names, 
there is scarcely one which is more universally known 
than his, and whose loss will be more universally felt. 
There are not many who can claim to be distinguished as 
an astronomer, a chemist, an optician, and photo-chemist. 
Van Monckhoven could make good his claim to such dis- 
tinction, and withal to be a busy man in the world of 
commerce. 

Within a short time of his death he was engaged in an 
important research on the influence of pressure and tem- 
perature on the spectra of gases, in which he had intro- 
duced quite a new method of attack, and one wMch 
promised to be of great value. 


TUB CHEMISTRY OF THE PLANTS AND 
FA URE A CCUMULA TQRS 

Part IW^The Function of Sulphate of Lead 

I N our previous communications on the chemistry of 
the lead and peroxide batteries we have frequently 
remarked on the formation of lead sulphate and its 
importance in the history of a cell. 

^ in Part I, (Nature, vol. xxv. p. 221) we showed that 
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the local action that takes place at first ettergeticilly 
between the metallic lead and the peroxide is gradiiaUy 
diminished by the formation of sul|mate of lead. 

In Part IL (vol, xxv. p. 461) we stated that in the 
original formation of a Faure ceU sulphate of lead is 
oxidated on the one plate and reduced on the other, ^ We 
also described an experiment in which two platinum 
plates were covered with lead-sulphate^ immersed in 
dilute sulphuric acid, and placed in the circuit of a gal- 
vanic current ; the result being that " the white sulplmtc 
was decomposed to a large extent on each plate, the 
positive being covered with deep chocolate-coloured 
peroxide, the negative with grey spon^ lead." 

In Part III. (vol. xxvi. p 251) we ^owed that on the 
discharge of a cell, lead sulphate is the ultimate product 
on both plates. 

It might naturally be inferred from our previous state- 
ments that in the re-charging of a cell this lead sulphate 
would be o.tidatcd on the one plate and reduced on the 
other as in the original formation. This matter, however, 
has given rise to so ne controversy. All subse^ent 
expenmenters admit the oxidation of the lead-sulfumte, 
but Dr. Oliver Lodge could not obtain any reduction 
of it, when pure sulphate was employed. Sir Wifiiam 
lliomson also, when experimenting, with two platinum 
plates and layers of sulphate, obtained only a doubtful 
indication of reduced metal. The question as to whethei 
the sulphate is reduced or not on re-charging a Faure 
ceil is one of vital importance ; for if the sulphate formed 
at each discharge accumulates on the positive plate 
it would clog up the space, and, what is perhaps worse, 
a fresh surface of the lead would have to be oxidated (or 
rather, converted into sulphate) at each dis:!harge. Thus 
the positive plate will be continually corroded, and its life 
will be limited. 

We have already replied to Dr. Lodge in NATURE 
(vol. xxvi. p. 342), but we thought it desirable to repeat 
the experiment with the platinum plates, especially with a 
view to determine whether the reduction was effected 
slowly or with any rapidity. We fastened 20 grms. of the 
white sulphate upon a negative plate hy binding it round 
tightly wuh parchment-paper, placed it verticilly in the 
sulphuric acid, and passed a continuous current of some* 
what under an Ampere. The hydrogen was at no time 
wholly absorbed— indeed the greater pan of it certamlv 
escaped— but after the lapse of twenty-four hours, small 
patches of grey metallic lead became distinctly visible 
through the wet parchment-paper ; and these gradually 
spread in an irreguhr manner. At the end of ten days it 
was found that the whole of the sulphate, except a few 
small patches on the surface, was reduced to a grey 
spongy mass. Although there could be no reasonable 
doubt that this was metallic lead, a portion of it was 
tested chemically, and proved to be such, 

it thus appears that the reduction of the pure sulphate 
of lead is an absolute fact, although it does not take place 
so easily as the oxidation. 

In an actual cell the sulphate of lead is of course mixed 
with other bodies. Thus, in the formation of a Faure 
battery, the minium is converted by the sulphuric acid 
more or less completely into peroxide of le^ and sul- 
phate. We have already described an experiment in 
which 44$9 c.c. of hydrogen were absorbed on a plate, 
the mai.:rial8 of which were capable of absorlnng only 
4574 C.C., if the whole sulphate as well as the peroxiw Was 
reduced In our note-b^ we have the particuimof 
four other experiments made in each case with the feme, 
or nearly the same, amount of material, iq whidi 
4S75^ 4216, and 4387 c,c, respectively were absgarl^r 
although perhaps in not one of these cases was the emn- 
ment continuea until the action was abeolutety 
As, however^ it may be objected that thO atpcNIht of 
sulphate produced upon these plales was 
quantity, we have in a recent experiment tnfefed the 
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. lAitfliUPA in the first instance with a considerable amount 
of aulshunc acid* This gave us a mixture which, on 
analyswi was {bund to contain 18 5 per cent* of sulphate 
of kad- This mixture, when submitted to the reducing 
atAion of a current yielded a mass of spongy lead that 
contained only a mere trace of sulphate. 

As it seemt^ desirable fully to establish the fact that 
the sulphate of lead formed on the discharge of a 
cell is reduced in the subsequent chargingi we took the 
quondam lead plate of a fully discharged cell, determined 
the proportion of sulphate to unaltered spongy leadf and 
submitted it to the reducing action of a current. The 
amount of sulphate on the plate before passing the cur- 
rent was found to be 5 1 per cent., but, after the passage 
of a current, of about an ampere for 60 hours, not a trace 
of it remained. 

Hence it may be concluded that, during the alternate 
discharging and re-charging of a Plant <5 or Faure cell, 
sulphate or lead is alternately formed and reduced on the 
lead plate, and that the pUte itself is not seriously cor* 
rodeo. It would, however, appear desirable not to allow 
the whole of the spon^ lead to be reduced to sulphate 
during the discharge, for two reasons, viz. : (i) because 
the supporting plate stands a chance of being itself acted 
on if there is not a sufficient excess of spongy metal ; and 
(2) because the presence of this excess tends to facilitate 
the reduction of the sulphate. 

We have already shown that sulphate of lead is pro- 
duced by the local action that takes place between the 
peroxide and its supporting lead plate during repose. The 
same local action also takes place during the charging of 
the plate, as was pointed out in our second communica- 
tion, and this sulphate is, in its turn, attacked by the 
electrolytic oxygen. In this way the absorption of oxygen 
in forming the negative plate ought never to come to an 
end. In order to see whether this was the case, we 
allowed an experiment to continue for 115 hours, although 
the main action was over in about forty hours. For the 
last two days of the experiment, the amount of oxygen 
absorbed was pretty constant, being about 9 c c. per 
hour, which is equivalent to 0*24 grm$. of sulphate of lead 
formed and oxidated. The whole charge on the plate 
was forty grms. of peroxide, This local action also lakes 
place during the discharge, as is evidenced by the sulphate 
of lead formed on the negative plate always exceeding in 
amount that formed on the positive plate. 

Though this local action talcing place during the for- 
mation of the cell, during repose, and during the dis- 
charge, the lead plate which supports the peroxide must 
be continually corroded more and more; and it is 
probably due to the insolubility of the sulphate formed 
skat the destruction of this kind of secondary battery 
is so materially retarded in practice 

J. H. Gladstone 
Alfred Tribe 


REFLECTIONS ON READING DEGENERA- 
TION*\- AN MSSA V, BY E. R, Z., FRS, 

^HE Ascidian came dowti tike a wolf on the fold 
^ In the ages ere Earth had grown wrinkled and old, 
Me peered mrough the waves with his cerebral eye, 
Fiiwed hxs tail, and dashed after the innocent fry. 

Like the leaves of the forest when Summer is green 
That ny host of youthful Ascidiaus was seen, 

Like me leaves or the forest when Autumn has blown 
iTbeir helpless descendants tie glued to a stone. 

For the Angel of Darudn came^ gentle and bland, 

And lapbedtheJn k comtot and fed them by hand, 
And tl^ eye myelonic waxed usdess and mnii 
And theit candel appendage was cut off bdidttd. 
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And there lies the sea-squirt with gill-slits all wide 
And through them there eddies the nutritive tide, 

HaU mollusc, half vertebrate, solve him who can, 

A riddle, a lesson for curious Man. 

J. H. P. 

ILLUSTRA TIONS OF NE W OR RARE ANIMALS 
IN THE ZOOLOGICAL SOCIETY'S LIVING 
COLLECTION^ 

IX. 

33, 'T'HE PIGMY HOG (Porcula sahanict), — Few 
* additions to the Zoological Society’s living col- 
lection of late years have attracted more attention than 
the Pignty Hogs of Nepaul, of which the first specimens 
ever imported into Europe reached the Gardens in May 
last. 

For our first knowledge of the existence of this diminu- 
tive form of the pig-family in the sub- Himalayan forests 
we are indebted to the researches of Mr. Bryan H. 
Hodgson, formerly Resident at the Court of Nepaul, who 
described the Pigmy Hog so long ago as 1847, in an 
article published in the Journal of the Asiatic Society ot 
Bengal He named it Porcula salvanut^ from the forest 
of Saul trees (Shorta robmta)^ in which it is chiefly 
found. While the Wild Boar, or a species closely resem- 
bling it abounds all over India, the Pigmy Hog is exclu- 
sively confined, as Mr. Hodgson tells us, to the deep 
recesses of the primeval forests of the Tcrai of Nepaul 
and Bhotan, where it roams about in herds. It is very 
rarely seen even by the natives. A well-known hunter 
informed Mr. Hodgson that during fifty years’ abode in 
the Saul forests he nad obtained but three or four of these 
animals to eat, partly owing to their scarcity, and partly 
to the speed with which the females and young disperse, 
and to the extraordinary vigour and activity with which 
the males defend themselves while their families are 
retreating. Dr. Jerdon in his volume on the Mammals 
of India, tells us that the full grown males live constantly 
with the herd, which consists from five to twenty indi- 
viduals, and are its habitual and resolute defenders 
against harm. These animals feed principally upon roots 
and bulbs, but also devour birds* nests, eggs, insects, and 
reptiles. The female has a litter of fi om three to four young 
ones. Dr. Jerdon adds, that whilst at Darjeeling, he in 
vain endeavoured to procure a specimen of it from the 
Sikkim Terai, and Sir Joseph Fayrer, who hunted many 
years in the Terai, was also unsuccessful in meeting with 
the Pi^iy Hog. 

Under these circumstances, it will be readily under- 
stood that the authorities of the Society have been much 
pleased at the recent acquisition of a small herd of these 
animals, consisting of a male and three females, of cne 
of which we give an illustration (Fig. 23). They were 
obtained in the Western Dooars of Bhootan after vast 
trouble and expense, and were brought to England by 
Mr. B. H. Carew, who has parted with them to the 
Society. They were caught by Mr, Carew*s hunters in 
snares* which were set for them in hundreds, over a range 
of country twenty miles in extent. Though on their first 
arrival they were very wild, they arc already becoming 
tame and confidential, and are, it is hop<^, likely to 
breed. 

In its geiteral appearance the Pigmy Hog is not unlike 
a small variety of the common boar, but measures only 
about I foot 2 inches in length, and has but a very small 
tail. The colour is a nearly uniform brown, slightly 
shaded with dirty amber. The coat of hair is thin, 
except upon the back. The Pigmy Hogs will be found 
by visitors to the Zoological Society's Gardens in what is 
usually called the Ostrich House, mst beyond the Zebra 
House, whore a compartment has been specially fitted up 
for thwr accommodation. 
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various parts of the Australian Colonies to induce this conditiona in Australia, it was hopeless to expect that we 

curious little animal to submit to confineinebt. But as should ever see this animal living in London. 

they never survived long, even under the most favourable These propheckts, however, like other forebodings on 
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more swious^bjwts, have turned out to be falladous. j of this animal in excettent bnah)^. It Itad ham 1 


In April, 1880, the Society acquired a living example | home from Australia ai^ a laxga wml 
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4 ried knm of oikO of the g[^-trees (Eucafypfms)^ upon 
whidh sMkty diet, howevet, it appeared to have thriven 
well during the voyen. On being placed in a compart- 
ments a room fitted tip specially for it with branches to 
dtmb abotit upon, and supplied with fresh gum^ree 
leaves and a little bread and millci it continued to ^osper 
admirably^ until it lost its life by an untoward accident. 

The specimen bad not been replaced until May lost^ 
when a second examplci from which our Fig. (24) has 
been taken, was acquired of a London dealer^ and 
seems, like its predecessor, likely to do well in this 
countiy under similar treatment 
The Koala is nocturnal or semi^octurnal in its habits. 
In the daytime it is usually seen coiled op asleep on the 
topmost brandi of its cage* In the evening it descends 
to munch the leaves of the Encalypts provided for its 
foodj but it never seems to be very active In its move- 
ments, and does not appear to have much intelligence* 

In its native land, as wc are told by Could, in the first 
volume of his ** Mammals of Australia,*' the Koala in- 
habits the dense and luxuriant bashes stretching along 
the south-eastern coast of the continent from Port Phillip 


to Moreton Bay, and the cedar-bushes of the mountain 
ranges of the interior. It is apparently confined to the 
south east of Australia. It is recluse in its habits, hiding 
in the day time in the dense foliage of the eucalypti 
native gum trees, so that without the aid of the natives it 
is tot easily detected. By these, however, it is readily 
dlscoveied, and captared by the aid of their waddies or 
tnrowing-sticks. It is exceedingly tenacious of life» 
diagtjig to the branches after being shot until perfectly 
dead. 

The Koala, when fall grown, is about 2 feet in length, 
and about 18 inches in gtrth. The limbs are strong and 
muscular, and the long clawed fiset are well adapted to its 
arboreal habits. On uie fore-feCt the two innermost toes 
are so arranged that they form, as it were, a double 
thumb, and act agamsi the three outer, thus giving to the 
foot the grasping power of a hand ; whilst on the hinder 
foot the inner toe is very large, nailless, and thumb-like, 
and acts against the four long-clawed outer toes in a 
tnanner resembling that of the thumb. The head is 
rounded and the muzzle short, the ears are not of large 
size, their prominent appearance being given to them by 
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the very long hairs with which they eee covered. These 
in the aduh are fully two inches m length, and on the 

**e **** •"* ^ ••f®* *• 

or the ^y. The fiir covering the body i« long, sc^ 
and nther woolly j the general colotir may be deembed 
M Mhy-grey, with an un3er<4i«t of hromi. 
m nadvea of Australia ere wild to very fond of the 
of the KaoliL and readily Join in the Mrettit «f h? 
they ncamiae with wonderful n^ty end ttdntiteneas the 
waives of the loftiest gmn tree, mA/ agon discovering a 
K^, they dinb the treee wi^ ae imen ease and 
di^ ae a Eurofnean would numat a tolarably h^ 
•adder, aeving reached the braachee, whhdi are home* 
tiiM forty or liRy fiset ftwm the grouftd, ^y the 
•eimalto tiheieacUmnhy of e hnugh, end either it wlA 

aiomrtiwftiOrtidmiteHw. 

, Tbm ptraeewted ^ the a«thwe» and dthwn into the 
wjTOW.^the p r oynM of tdvlihntlen, the la now 
ftfftrktd MW the t»^ *h«W itwas 


perhapa the most convenient place to inspect this strange 
animal. 

OS- The Cabot’s Tracopan The 

Tragt^ns, or Horned Pheasants, constituting the genu* 
Ctnomii of naturalists, must be ranked amongst the 
finest and most hrilUantly coloured representatives of the 
i^ndid group of Indiaa game birds. Two of them— 
the Crimson Tnuopen «t the Central and Eastern Hiroa* 

I lavas, and the fi)a€k.hcaided Ttagopan of the Western 
Hlroeleyaa and Ca^mere, are well known to Indian 
5 {Mtmeh, and are (mwliar objects of pursuit, though we 
wuhnidki hy, Ad menae easily procured. The Crimson 
Tt*m^ ma htt 6 Suced Into Europe by the Zoological 
Somsly in 1^59, and has frequently bred in their Gardens. 
m baa Uhewlee the Temminck's Ttagopan (Ctriemit 
UftmineJbX Snt leceived by the Society in 1864. Of 
the Blardt-headed Tmgt^ns a pair was acquired in dm 
apriogdf the present year, but this species, so 6r M we 
ktiowyfans. wot yet mprodneed in Europe. 

Hetweda the Antaeat . known eaetem range of the 
CrimsoB Tragopan and the frontiers of China a fourth 
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species af Ceri&mis has its home. This is Blyth's 
Tragopan (C« bfytht)^ first discovered in the Mishmi 
Hills by the late Dn Jordin during his excursion to 
Assam in 1869, and subsequently met with by Major 
God win- Austen in the Naga HiUs^ south of the Brahma- 
putra. Blyth's Tragopan has likewise been once ex- 
hibited alive in the Zoological Societ/s Gardens, an 
adult male of this hoe bird having been presented to the 
collection by Major Montagu in 1870. Little, however, 
is yet known of it. 

The fifth and last species of Tragopan, which we now 
hgure (Fig, 25), from an example lately acquired by the 
Zoological Society, is still more rare and little known than 
the four above-mentioned members of the genus. Cabot's 
Tragopan, as it is called, was described in 1857 by the 
late Mr, Gould, and subsequently figured in his great illus- 
trated work on the Birds of Asia. Its habitat is South- 
Eastern China, but little is yet known of its exact range. 
The only naturalist who has met with it in its native wilds 
is the celebrated Chinese explorer, M. le Pere David. M. 
David, in his “ Oiseaux de la Chine,'’ tells us that be 
found this fine Gallinaceous bird rather common in the 
wooded mountainous range which separates the provinces 
of Fokien and Kiangsi, when he traversed this district in 
the autumn of 1873, and obtained many examples for the 
French National Collection. 

So far as has been recorded, the male specimen of this 
Tragopan, received by the Zoological Society in April last 
15 the only example that has reached Europe alive. 


THE ROT IN SHEEP y OR THE LIFE-HISTORY 
OF THE LIVER-FLUKE 

^HE winter of 1879-80 was marked by a ividcly-spread 
* outbreak of the liver- rot amongst our sheep. The 
lesses during that winter were estimated at three million 
sheep, or about one-tenth of the total number in the 
Uhited Kingdom, and during the following winter the 
losses were equally severe. It had long been known that 
the disease was due to the presence in large numbers of 
a parasite called the liver-fluke {Fasciola kepa/ica) in 
the liver of the affected animals, and that the parasite in- 
vaded sheep or sometimes other animals allowed to feed 
on wet pastures, and especially on flooded ground. But 
notwithstanding that the question had been repeatedly 
investigated by numerous zoologists, including Prof. 
Lcuckart, so well known for his researches on parasites, 
the manner in which the disease was incurred remained 
a complete mystery. It was known indeed that the animals 
most nearly allied to the liver-fluke, the digenetic Trema- 
todes, presented an alternation of generations, and that 
they possessed larval forms infesting various species of 
molluscs. These nurse-forms, as they are called, produce 
internally larvae, usually tailed, known as cercariae, which 
leave the nurse and encyst themselves in some other 
mollusc or in aqcuuic insect larvae, &c., and remain there 
quiescent, only reaching maturity if swallowed together 
with the animal harbouring them by some suitable verte- 
brate host. Such is a typical instance of the develop- 
ment of a trematodc with alternation of generations, but 
there is a good deal of variety in the life-histories of the 
different species. It was supposed that the liver-fluke 
bad a somewhat similar life-history, but all attempts to 
discover what mollusc served as intermediate host had 
been fruitless. 

The Royal Agricultural Society of England was in- 
duced by the heavy losses of sheep in 1879-80 to offer a 
grant for the investigation of the natural history of this 
most destructive parasite. I undertook the research, and 
the results of my work during the summer and autumn of 
1880 were published in the Journal of the Society for 
April 1 88 1. Certain slugs h^ been suggested as pro- 
bable bearers of the larval form of the liver-fluke, and I 
was able to show that these conjectures had little evidence 


to support them, and suggested that trttmcUulus 

was really the intermediate host, or at least one of the 
intermediate hosts of the liver-fluke. For on the Earl of 
Abingdon’s estate at Wytham, 1 examined thoroughly a 
clearly circumscribed area of infection situated oh the 
side of a hill far above the reach of floods, and found that 
almost the only species of water-snail occurring on the 
ground was Limnetus IruMcatulnSy found in a boggy spot* 
This contained an interesting form of cercaria, piMuced 
in a cylindrical redia, or nurse-fem provided with di- 
gestive tract. 

The free cercaria had a body of oval form, about 0*3 
mm. in.) in length, but was of very changeable shape. 
The two suckers characteristic of the adult forma of 
the family of the Distomida were of nearly equal else, 
the oral sucker about terminal, and the ventral sucker near 
the middle of the ventral surface. The anterior part of 
the body was covered, at least in the most mature ex- 
amples, with exceedingly minute spines. But the most 
striking character of the cercaria was due to lobed lateral 
masses extending the whole length of the body on each 
side of the middle line. These lobed masses were an 
opaque white from the multitude of granules composing 
them. The cercaria had a tail, which, when fully ex- 
tended, was more than twice the length of the body. It 
was exceedingly active, but soon came to rest, showing a 
strong tendency to encyst itself on surrounding objects. It 
contracted so as to assume a rounded form, and exuded a 
mucous substance, containing numerous opaque granules 
derived from the lateral masses described, which were thus 
shown to be a special larval organ, producing the sub- 
stance of which the cyst was composed. The tail con- 
tinued to wag violently, and was at length pinched off as 
it were by the hardening wall of the cyst. The cysts were 
snowy white by reflected light, but on rupturing them 
the included larvae was found to be ouite transparent. 

I had a few months previously seen a sheep which I had 
the best possible reason for knowing to be infected with 
flukes, wandering over the boggy spot from which the 
snail containing the cercaria came, and the presence of 
so highly developed an organ for the production of the sub- 
stance of the cyst in a cercaria which encysted on any 
plants at hand, seemed to indicate that here was the 
cercaria of the liver-fluke, and it has since been proved 
that such was the case. Moreover, I had collected evi- 
dence from independent sources, which rendered it pro- 
bable that the parasite was taken up by the sheep white 
grazing from the damp roots of grass, most likely in the 
encysted condition. 

Of this cercaria I wrote at the time as follows ^ The 
structure and habits of this cercaria render it possible that 
it may prove to be the larva of Basciota kcpalica^ but 
want of material has prevented my testing toe question 
by giving the cyst to rabbits. 1 intend, however, to 
pursue this case further.’' 

Accordingly, during the summer of 1S81, 1 endeavoured 
to procure L, truncatulus in order to put my strong Sus- 
picion to the test of experiment. But I was unfortunately 
unable to And any, even in the localities where 1 had found 
it during the previous year. In my search 1 had on many 
occasions the skilled assistance of my friend and col- 
league Mr. W. Hatchett Jackson, but we never fouiud 
other trace of this species than the empty Sheila, file 
localities for the snail mentioned by Wbiteave in his 
paper on the mollusca inhabiting the neighbottribood of 
Oxford, were searched, but without success. My frifhde 
at a distance were appealed to, but were unable to aaiift 
me. There can be little doubt that the freedom ^ fh^p 
near Oxford from the liver-rot doririg last winter was 
directly connected with the real scaitity of this eMIl. 
This year, however, there were floods on the Isis fO 
and L truncatulus was brought down by the wa# m 
vast quantities, probably from nwrshy ground folr ^ W 
river. So numerous were they that I lepektray 
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aft nuiay at 500 sp^nms at a single sweep of a small 
hand^t* The low-lying meadows near the river were 
covered with the Eood waters^ and when these subsided 
the ftnailft were left scattered broadcast over the fields. 
The snail is almost the smallest species of Limn^eus ; the 
variety which 1 found so abundantly was only a quarter 
of an inch long when fully grown. Although it is a 
water-^nail it lives much out of water. My observations 
have convinced me that the individuals left by floods on 
the fields continue to live out of water so long as the 
ground is moist. Their numbers are recruited by others 
which crawl out of neighbouring ditches or streams. If 
a drought occurs they become dormant, but unless too 
loi^ continued they revive with the first shower of rain. 

On discovering these snails 1 immediately started in- 
fection experiments with them, and was at once successful. 
The adult fluke in the liver of the sheep or other mam- 
malian host produces vast Quantities of eggs. So prolific 
is it that I have estimated the number produced by each 
fluke to be at least several hundred thousand. The eggs 
pass with the bile into the intestines and are distributed 
over the fields with the manure, if the eg^ fall on to 
wet ground, or arc washed into a ditch, development 
continues, and after a time, the length of which depends 
upon the temperature, embrj os are hatched out of the 
eggs. For the purpose of my infection experiments 1 
obtained eggs from tne livers of afiected sheep, and kept 
them in water until the embryos were hatched, and then 
transferred them to vessels containing the snails to be 
experimented upon. 

The cmbrj'o of the liver-fluke has the shape of an 
elongated cone with rounded apex ; its average length is 
'125 mm., or about 1/200 of an inch ; its breadth at the 
anterior end about one-fifth of this. The broader end or 
base of the cone is always directed forwards, and in the 
centre of this a short retractile head-papilla. The whole 
of the surface, with the exception of the head-papilla, is 
covered with very Icmg cilia, by means of which it swims, 
with head-p^Ua drawn in, swiftly and restlessly through 
the water. U is exceedingly active ; sometimes it goes 
rapidly forwards, and then rotates on its longitudinal 
axiSy just turning a little from side to side as if searching 
for something. At other times, by curving its body, u 
sweeps round in circles, or, curving itself still more 
strongly, spins round and round without moving from the 
spot, The cilia ore carried by an outer layer of flattened 
ectoderm cells arranged in five or six transverse rings 
around the body, and are of the same length over the whole 
of the surface. The first ring is composed of four cells 
arranged around the papilla, and these are thicker than 
the other outer cells, otten forming projections at the side 
of the embryo and resembling epaulets. Beneath these 
ciliated cells is the body wall proper, and within this 
are a number of delicate vesicular cells — the germinal 
cells. Behind the head-papilla is a rudimentary digestive 
tract. The body-wall ^contains, near the anterior end, a 
double eye-spot, composed of crescentic masses of dai-k 
pigment, placed with their convex sides turned towards 
eich other. 

When the embryo, in moving through the water, comes 
in contact with any object, it pauses for a moment, and 
feels about as if trying to diftcover its nature, and if not 
satisfied darts off hastily again. But if the object be a 
Umn^m trum^^uius it at once begins to bore. Under | 
Quinary cond^ions the bead-papilla of the embryo is 
short and blunt, but as soon as the animal begins to i 
bore it becomes longer, conical, and pointed. Hie 
embryo ffiins rmimd on its axis, the cilia working vigour- 
busty and presiihg the embryo against the surface of the 
snail Thtf preiyure is increased by the body of the 
emhirio bemj: alternately drawn up and then suddenly 
Aft the phplUa tiaks further into the tissues of I 
ihe ftnail H beebhies longer and longer until it reaches 
five times its original length, and the tissues of the snail i 
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are forced apart as if by a wedge, leaving a gap through 
which the embryo squeezes its way into the snail 

Tne embryo will not bore into all snails alike ; the 
only other species which 1 have found it bore into from 
without is LffHwus and even here the specimens 
have always been such as were still very small 1 have 
found embryos enter certain othersnails,such 
but only from eggs which had been swallowed by the snail 
and had been hatched in the digestive tract. This difier- 
ence seems to be due to an instinctive choice on the part 
of the embryo, rather than to a greater softness of the 
tissues in Umnaus truncaiulus. The tissues of Physa 
fonUnalis^ for instance, appear to be equally soft, but 1 
have found that if these two species are placed in a 
small bulk of water with a very la^e number of embryos^ 
the JJmnaei will be found on dissection to contain 
fifty or more embryos, whilst the Physa will be entirely 
free from them. 

But although the instinct of the embryo seemingly prompts 
it to enter the right snail, it does not teach it to discrimi- 
nate between the different parts of the snail’s body, for 1 
have found as many as a dozen embryos within the sub- 
stance of the foot of a single Limnaus truncatuius. Such 
a poiition of course is not favourable to* further develop- 
ment of the embryos, which, thus gone astray, soon 
perish. 

The natural place for the further development of the 
embryo appears to be the pulmonary chamber, but they 
may also be found in the body cavity. Once safely 
lodged in the suitable locality, the embryo undergoes a 
metamorphosis. It loses the external layer of ciliated 
cells and changes from the conical to an elliptical shape. 
The eye-spots usually become detached, but they, as well 
as the faead-f)4q>tlla persist, showing the identity of the 
young sporocyst — for so it must now be called — with the 
cmbxyo of the liver-fluke. The active embryo has de- 
generated into a mere brood-sac, in which the next gene- 
ration is produced. The sporocyst increases rapiaiy in 
size, the round, clear cells contained within it increase in 
number, partly perhaps owing to the division of the 
germinal cells of the embryo, but also owing to a multi^ 
plication and subsequent detachment of the cells lining 
the inside of the b^y wail. As growth proceeds the 
contents of the sporocyst arrange themselves into round 
balls of cells, the germs of the second generation These 
germs increase in size, and assume first an oval and then 
an oblong shape, whilst a delicate cuticle is formed upon 
the surface. At one end a number of cells are arranged 
to form a spherical pharynx, which leads into a blind 
digestive sac. A little behind the pharynx the surface 
of the body is raised into a ridge, forming a rii^ sur- 
rounding the anterior end, whUst near the opposite end 
two short processes grow out. The germ has now become 
a redia, as the brood-sac or nurseTonn provided with 
pharynx and intestine is called. The adult sporocyst 
IS suc-sbaped and reaches the length of *6 mm. : it usually 
contains one or two rediae nearly ready to leave, together 
with two or three larger and several smaller germs. 
There is another method of increase during the sporocyst 
stage, namely, by the division of a sporocyst into two 
others by a constriction separating the original one into 
two smaller ones. This method of multiplication, how- 
ever, does not appear to be frequent in this species. 

When the redia is leady to come forth, it breaks through 
the wall of the sporocyst, and the wound caused by us 
forcible exit imomiateiy closes up, and the remaining 
germs continue to develop. The iiyury done by the 
parasites to the snails causes a serious mortality amon^t 
them, especially at the time the redim begin to leave the 
sporocysts, for the former are much more active than the 
almost inert sporocysts, and migrate from the pulmonary 
chamber into the other organs of the snail, and particu- 
larly into the liver, upon which they feed. The rediat 
can be observed with the microscope, through the trans 
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patent shell, moving ia the snail's liver* So great is the 
injury done, that in the laboratory^ at any me, very few 
snails survive three weeks from in£ecti<m* 

Tlra redia increases in sixe^ and may ultimately reach 
the length of i *3 mm. or about on^lweiitieth of an inch. It 
reseml&s in every respect the redise I formerly described 
as found in the same snail at Wytham. Its contents of 
spherical cells arranged themselves into round germs as 
in the sporocyst, though 1 was able in this case to observe 
Che formation kA a gastiula. The germs at first were 
spherical, they then become oval, and afterwards they 
elongate still more, whilst one end becomes narrower than 
the other. The narrower end is partially constricted 
from the remainder, and, becoming long and slender, forms 
the tail of the cercaria, whilst the rest of the germ 
becomes the body. A sucker appears at the anterior end, 
and another of nearly equal size at the middle of the 
ventral surface of the flattened body, whilst within a 
digestive tract appears. This digestive tract is simply 
forked, and presents no trace of the lateral branches so 
characteristic of the adalt. 

The adult redia contains about a score of germs, but 
these are in very different stages of development. There are 
generally two or three nearly mature, the others in various 
stages down to small spheres of cells. Close to the raised 
ring surrounding the body of the cercaria there is a small 
opening as in all redix, by means of which the 
cercariae are destined to be liberated one by one as they 
come to maturity. 

But not all the rediae produce cercariae, for they some- 
times produce other rediae, and tbese daughter-rediae then 
give rise to cercariae. These latter, therefore, someticnes 
only appear as the fourth generation in the snail, and in 
one set of experiments 1 had reason to believe that no 
cercariae appeared earlier. It win thus be seen that a single 
embryo may give rise to more than a thousand cercariae. 

In April of the fpresent year Leuckart pubitihed a 
paper in the **Archiv fur Naturgescbichte," where he 
described certain experiments cm the development of the 
liver-fluke. He believed that Limnams pereger 
intermediate host, and bad succeeded in infecting this 
species, though he had failed to rear the redia beyond the 
sta^ in which the contents were forming into spewes. He 
had, however, obtained a number of $runcaiulut from a 
friend^ and had found in them three different sorts of rediae. 
One of these contained tail-less distomelanae, and not with* 
sunding that the characters of the redia were very 
different from those reared from, the embryo of the liver- 
fluke, he believed the conjecture that this was really the 
larva of the liver-fluke to entirely justified until further 
results were obtained. The second form he considered 
might possil:^ be related to the liver-fluke, but the pro- 
bability was far less than in the case of the tailless form. 
In hts description of the third form 1 at once recognised 
the cercaria I had already found and suggested as the 
larva of the liver-fluke. Leuckart, however, did not con- 
sider that there could bp any connection, because he 
failed to detect any spines on the surface of the body 
such as we should and on account of the lobea 

lateral organs, which beShonght might be the vitellaria of 
the adult. 

1 wrote a report of my own results as described above, 
giving them, however, in greater detail, for the Ottpber 
number of the Journal of the Royal V^icukural Society. 
This report was Sent to the printer on ist of Septem- 
ber, and a fortnight later received a revision whicn was; 
merely verbal. / 

On October 9th a paper by Leuckart appeared in the 
Z0ohgiscker Amdger, a periodical which gives rapid 
publication to important papers. In this Leuckart ex- 
tends his former results, aikl states that he too has reared 
the cercaria of the liver-fluke in L* iruKc^ulu^^ and 
that it is the form with the iobed lateral organs which he 
had already seen, and supposed to have no connection 
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widi the liver-fluke. It will be ^aeee, theniture^' diet the 
cercaria of the liver-fluke Is really fhe form found by me 
in irumcatuius at Wytham, and desearibed in 

the Royal Agricultural Society's Joari^ frnr i88t. It is 
interesting to see this result confirmed, not only by my own 
esqj^iments, but also by Lettckan*s independent invnsti^ 
gmtioas. 

Leuckart has not been able to And any trace in the 
cercaria of the spines which cover the surfece of the 
adult fluke. He has, however, found in the cells of the 
cercaria small rod shaped bodies closely resemhlis^ 
bacteria in shape and size, and thinks they may eventu- 
ally be arranged in bundles and form the spines of the 
adult. But 1 have already stated that the anterior part 
of the body of the cercaria is covered with exceedingly 
fine spines, which can, however, only be seen in the most 
mature examples. The reason why Prof. Leuckart 
could not observe these spines was possibly because 
examples were scarcely so mature. The rod-like bodies 
he mentions have certainly no connection with the spines 
of the adult. He states that they have never yet been 
found in other cercariae. 1 may perhaps be allowed to 
say that they have been described by three *different 
observers, flrst by Wagencr, then by Filippi in the cercaria 
of Amphistoma subclmatum^ and by mysw in the cercaria 
of the liver-fluke (described in April, 1881. 

For further details of the structure and natural history' 
of the liver-fluke, as well as the discussion of preventive 
measures, I may refer to my. reports in the Joumal of the 
Royal Agricultural Society. 

A. P. Thomas 

University Museum, Oxford, October 13 


A NEW CASE OF COMMENSALlSilf 

f^ASES of Cominensslism amoi^t the higher animals 
^ are rare* Those of the Prairie dog and Rattlesnake, 
in North Amerfeai and stf the Burrowing Owl and 
Vkcacha in the Pamj^s of Buenos Ayres, ariJ, however, 
familiar instances of U. The newly issued vtflume of the 

Transactions and Proceedings of the New Zealand 
Institute" contains a communication from Prof, von 
Haast on a new and interesting case of two very different 
animals owning a common habitation. 

One of these creatures being exceedingly scarce and 
little known, a few details upon this curious subject will 
be the more acceptable. 

In December 1880^ Mr, Reischek (a correspondent of 
Prof. V. Haast) paid a visit to a cluster of islands, called 
the Chickens’’ sltusted East of Wangarei Bay on the 
East coast of the Nprdi Island of New Zealand* These 
Islands are now unii^bited by man but contain numerous 
remains of Maori Pahs and Rtcchen- Middens showing 
that they wore fermerly much resorted to by Ibe Natives. 

The present inhabitants consist of certain species of 
birds, .of which Mr. HeUchek furnishes a list, and of 
multitudes of .the odebtated Tuatara Lizard {^kmodm 
— one of the most anomalous forms the 
Lacertian order. indeed, we are permitted by 
Giiother to call it a Lizard at alJ. 

Of iheoelrirds certain Petrels (namely Pf0ciUan4g0iM^ 
1mA Pi0nmgm/tM)\hf^ dug ovii by this 

Tuotaras and keep apparsn%<>nite best teims with them- 
The Tnatara, we are told; excavates its bole mostly on 
the western slopes of the Iitodf« The entrance to Its 
isgeuerally four or five inches in diameter, and 
the passofl^ leading to it ofren two or throe feo^ loi^^ fltlt 
descending and then ascendlsiff The diiUber 

itseK is about one foot and a half long, Iqr one feet 
and six inches and is lined with grass and 
The Petrels and Tuataras have their nests 
on each side of die entrance, so that they M 
interfere with one another. ; 
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Geiwratly titt tighft fMe Mid Hit 

Pttvttl oa the lilt Mei Rdicfaek eays he eoe nHwwe 
A»md two l^tieii iniNiMhig dwk tide of dm x^mekm 
but never two TiiMw tctmer. 

He it cermin the TeesMee hx escaeatc 

the boks as Iw ihtfclied them dome it» and moroower 
found them in hoftes only half finiehed wnhoitt any birda 
with theiTu But there is no doubt that in aome iostancea 
Che Tuataras ahie hduUut holes dug out by dee Petrda. 
Mr. Retschek Uhewiae gives us some bursting facts 
about the Tuataras* habits. 

During the daytime these lieards arc seldom met with 
outside their holes, and never far from the entrances. 
But as soon as the sun has set, the Tuatara leaves its hole 
to seek its food, which consists of worms, beetles, etc 
It ^so feeds on the remnants of fishes and crustaceans 
brought by the Petrel into the chamber. During the 
night, u peculiar croaking sound is heard emanating from 


Hieee Ifcnrds, ma unite te^mcliiig of m pig when it is 
tasxaeoted, Tbb is te best ttme to catch the Tuataras, 
Hr. Relsdiek believet that te female lays its 

egn m Februaiy, aa in January he found in one of them 
fully devdopftd eg^ and about the same time 
obteaed a young one ^y eight inches long including 
the mil 

$0 little has been hHherto recorded concerning the 
haldm of the Tuatara m a state of Nature that these facts 
asoeimumd by Mr. Retachek and communicated by 
Prommor von Haast to the New Zealand Institute must 
be allowed to be of great interest. Although the Tuatara 
has not unfrequently been brought alive to this country, 
and there are at the present time two examples of it living 
in the Zoological So^ety’s Collection, this reptile is 
already quite extinct upon the main- land of New Zealand 
and exists only in some of the more remote islets wtiich 
border its northern shores. 


TNE COMET 

1 SEND a few sketches and a brief account of the 
comet Cruls. 1 found the comet at nh. a.m. 
ScptcMibcr 22, by Sweeping the sky near the sun with the 
iO‘inch refract^ of the Observator>' of Palerma It was 
nut an easy object to ted ; it seems bat a point with a 


surrounding nebulosity, and a trace of tail directed to the 
south^^woit 

On the following morning the comet bad the form 
(observed by Prof. Zona and myself) of Fig. 1, and pre- 
served it until September 27 ; the tail was very splendid, 
bclined to tte horizon (that is to say, nearly parallel 
to the equator), a littk convex to the south ; the visible 
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micrometer, I did not determine them ; I observed a band 
in the red, a line in the yellow near and after D, two others 
in the green, and an enlargement of the continuous 
spectrum of the nucleus in green and blue. 

From the form of Fig. i, the comet passed to that of 
Fig, 2 till October i. The tail was more curved and 
diverging, inclined to the horizon a little more than 45^" ; 


■ t. 

the length was near 1 5'’, the breadth at the top 1® 48';*the 
south edge was very much stronger and brighter than{^e 
north edge ; an obscure streak seems to divide the comet 
through the whole length. The nucleus was less luminous ; 
it appeared double, and lengthened to 25% having a^very 
brilliant jet directed to the sun. 

The comet was not now as yellow as before, and corre-. 
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ttpoadiitgly ia the the «o4im 

reduced and little lumuiWt'; but the u^bel *tbree bomle bf 
the h^ocarbeeir-'j^lowi very 

consjqcuoua. , 

From October i to the present time the comet e|h 
pro^hed the form of Fig* 3, which X obaerved thi» mom- 
tag ; around the nucleus and very excentricaUy to the 
north, it is a faint boveiope ; at the top of the south edge 
a sore of horn issued; the north extretntty ia i*' dbtanx 
from a Hydra;, The length of the tail Is 17 % the breadth 

The nucleus is much diminished and httle lundftous, 
and the colour pfvthe comet almoat wliite. 

Besides the linear spectrum of ihe nucleus* the three 
bands of hydrocarbons extend round the nucleus; 

The spectrum of the tail is contmuous, and visible to 
the end. 

It is remarkable that the changes of the spectruip (ac- 
cord ing to Or. Hassetber's experiments) enableb me CO 
predict that the comet had parsed the perihelion before 
the orbit wa^ calculated. 

The beautiful sky of Palermo permitted me to observe 
the comet Cruls every day except October 5. 

Observatory, Palermo, October 1 1 A. RlCCO 


NOTES 

Wfi regret (bat Sir E. J. Keed is ottfined to bed with 
severe gout, but are glad to learn, from imiuiry last night, 
that his illness is not dangerous. 

1 'he family of the late Prof. Balfour have presented his bcien* 
tific library to the Uiuverdty of Cambridge, for the osc of the 
luorpjological Uboratury. It co:isi)!;:> of rather more than 500 
volumes, and 1100 pamphlets bound in 77 volumca Thebe 
ioclode many most import<^nC orig nal ]>ap.rs un morphology 
aud embryology, which had been very carefully collected, ani 


ym nominated Pceatdeut ^ the Cotaiahftion, The delegates for 
arraaging for (ha security hf cables afterwards opened their 
sUttpgs ; the two Commifcaiona wiU meet on aUemate days. 
It U Wieved the Commission for Electrical Measurements will 
appoint a ieciiohal committee to conduct the scientific investi- 
gation, and that the work of the Cables Committee will be of 
short duration* A letter was read fi^m Sir William Thomson, 
excASing the delay in his arrival* He will be in Paris to- day, 
i^eady to act in either Congress* 

A tETTXR received fruni Mr. Henry O. Forbes, dated July 12 
hlst| announces that be van expecting to be landed next day at 
Lanat, the main laud uf Tiutorlaut on tim east .^ide. From all 
aCeouut>> Mr. Forbes was iudined to believe that the natives 
Would be uell disposed, ai»d that he would have no difficulty in 
iaalunt{ c lections iu this tffrra iJvrrt^wiHo, towards the explora- 
tidn of which 5of. was granted by the British Association at the 
SouUuaiplon meeting. 

Ik the neighbourhood of the 'i hnriogian tow n of Koseu there 
are some disused salt w orks w ith contiderable water i>ow'er. 1 he 
latter is now to be utilised for the electric lighting of the tow n, 
and Rosen wrill thus he the hr^t Oetman town to introduce the 
electric light for Uluminating the whole town. 

The foundation stone for a monument in memory of Columbu;) 
was kid at Barcelona on September a$. 

Last >ear an Anthropological Society wus founded iu Lyoii>, 
and the first number of iu BtUUiin lies before ub. The Society 
works OR much the same lines as the similar society uf Paris. 
The BulUtin contain5 several good jiaiwr*. Dr. Arloing writes 
uii the iiifiuence of education m the development of the croniutu 
uf the dog; Dr. Lacan- agne on the progress of criminality iu 
Fraiu:e* and aLo on the hi>iory of sepulture among different 
peuples; M. Paolet on sepulture among ancient and modern 
peoples ; and M, Lacasaagne on tattooing. The Paris publisher 


arranged according to jut>jccii>. 

PaoF. TACCHXKr has recently vuited Loudon. We under- 
stand (hat he ha^ been cntruaied by tlie Italian Government with 
the arrangements for the^itaiian members of the exj^edition which 
will visit the Marquesas to observe the solar eclipse of May 6, 
xbSj. Frot Tripled, the dTcctor of the Observatory of 
Algiers, who ako proposes to observe the eclipse, is now in thjs 

COOUtT). 

Ws understand that a new Led are and Model Room has 
been appropriated in the Science School at South Kensington to 
the MelaUt^ioal Department, But notwUhstaoding the great 
increase of the accommodation as compared with that formerly 
provided in Jermyn Street, the class is overflowing^ several 
students having been noabie to obtain admisidon. 

ADMiitai. Moucuez has decided to send MM. Henry, the j 
well known nsbronomersy to thh Eto4u*Mldi Observatory, in I 
order to topmt «|iijon thh' pcaetkhbdi^ of astablishiQg at this 
station (awade gaodiaattoi) a pemnenf astronomical obser^ 
vatory. TW InvMlgati^ over six weeks* and 

the two dekonotoers iMbly be detsintd by snow lor a 
longer perfbd, 

Thb los^iaikto of . the set of m^:iietic 
by M..MejiK{j|^;ba^^ completed, at .FAravasi; ; 

tory, twekw li^ irdm Fans, M* of 


of the BtUUUn is C. Masson. 

A 5U0CK of earthquake was felt at Panama at midnight, 
October 12-J3. A rather smart shock preceded by thunder 
occurred on Thursday lost on the south side of the Lake of 
Geneva, between Thooon and Douveiuc, and a slighter yet very 
perceptible shook was felt at Geneva on Friday night* A very 
distinct tihock of earthquake is rei>orted to have been fell at the 
village of Comrie, Feithshire, on Saturday morning, about three 
o^doek, and was followed by another and more severe shock 
about half'past seven. The disturbance was accompanied by a 
sound resembling the dLunt booming of a cannon, and appeared 
to pass from the &oath-we»t to the uorth*east* 

The 6th port of Prof* Dodel Partes ** Atlas der anatumhehen 
und physiologischen Botanik has recently appeared, and the 
work in thus approaching completion* The new part contains 
the utual &ix large cqfloured i^tes. They lifaistFate Pkastolms 
cocciwui^ } &him XwwmAvrrM, Qaspary ; EryiJkr^iBi B^domn^ 
Hookeri ^ ; ehd Enduurpm 

fwithm, Phrti d and f ^ tine aiime aatilbr’s ** IllusUirtes 
** he* tko juit appeared. This worit will bt com- 
jdeted wbi Fan ie, 

HAStTtAhkK’A V BibUoChek," of which 

totoei too volsdil^ JImve new appeared, is no doubt known to many 
■ti our leadeitk This cilieteUing BVm has now entered upon a 
tlx; ^Iftktouiechaische Bibliothek,'’ of 
magneteKdetruehen and 
• Matohtoim,*' br Gustav GUtseT-de Cew, 

^JgSriSSS? tff2KlWp.4^<>hi*cI» SWjrthek will, 

TolKpun. . Tli* foUowing 
t— >Vw It. Hw tnuiteef -dearie force ; 
in..iSM WMiiig I17 eleetttflity; Vel^ IV. Gal- 

Vel. Vl. tlie tele 
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phone, micropbone, and radiophone ; Vol. VII. Galvanoplas* 
tic?*, electtoly.-is, and the preparation of pare metah ; Vol. 

VIII. The electrical measure and preciaiondnstmments ; Vol. 

IX. The principle* of electricity ; Vol. X. Electrical formula. 

Tui encouraging results that were obtained in the way of 
c^ptical communication between the frontiers of Morocco and 
the Spanish coast, a distance of about 300 km., have induced 
the idea of similarly connecting the islands of Mauritius and 
Reunion, and Mr. Adams (we learn from Comptti R€ndm\ is 
making preparations in Paris with that object The principal 
station in Mauritius will be on the Plateau da Pouce, at an 
altitude of 750 m. ; in Reunion, a spot has been selected near 
the lip of the crater of N^fles, at 1130 m. The distance 
between the two stations is nearly 215 km, (say 134 miles). 
Mr. Adams is taking out two of Col. Mangin's large tele.scopic 
apparatus, with mirrors 0*60 m, in diameter. He means to me 
a so-called automatic ecli^scr, of the following arrangement : — 
A rule, with a number of equidistant hole« in its upper surface, 
is moved along horizontally and regularly by a rack and pinion 
below. Pegs are inserted in certain of the holes, so as to pro- 
duce long and short eclipses forming the letters of the Morse 
alphabet, by raising in turn a lever arm connected with a screen, 
which affects the telescopic apparatus. It is proposctl to receive 
the luminous impression on a band prepared with gelatino- 
bromide of silver, pas^e(l uniformly at the focus of the receiving 
tele cope. From Col. Mangin’s experiments it appears certain 
that a petroleum lamp v^ith Out wick, viewed edgewbe, will be 
sufficient for the signaK in question. \A'ith this method of 
signalling, if successful, it will often be possible to telegraph to 
R^anion the approach of a c)xlone, twenty* four to thirty-six 
hours before it has reached Mauritius. 

The Cambridge Univer.dty Press will shortly publish an illus- 
trated volume on ** The Fossils and Paleontological Affinities 
of the Neocomian Deposits of Upware aiut Brickhill," being 
the Sedgwick Prize Es?ay for the year 1879, by Walter Keeping, 
M.A., F.G.S. The ** Lectures on Education’* delivered before 
the University by Mr. J G. Fitch, have now reached a fourih 
edition, which has lately been brought out at a reduced price for 
the nse of teachers. 

Osf Sunday, the 81 h in-t., a large number of botanists in 
connection with the v.arious natural history societies in the 
neighbourhood of Huddersfield, assembled at ihe Sun Inn, 
Highgate Lane, Lepton, and held a ojceting sjwially for the 
display of the fungi of the district. The result of the days 
hunt was arranged on tables in the large room, and the meeting 
being open to the general public, a large number of people 
assembled. Mr. Richard Jessop, president of the Lepton Bota- 
nical Society, was in the chair, and this gentleman gave a brief 
opening address. Messrs, A. Clarke and John Carter, of the 
Huddersfield Botanical Society, then named and described the fungi 
exhibited ; these included the most known edible and poisonous 
species, and one plant of considerable botanical interest, viz. 
Alarum brtvipiSy Bull. Several large dishes of fungi were then 
cooked by the landlady of the inn, and tested by the company i 
the flavour of each species being diiicu«sed and compared. 

Foue London Field Clubs, viz. the Hackney, Essex, High- 
bury, and Walthamstow Societies, visit Epping Forest in the 
neighbourhood of Chingford, on Saturday next, October ai, 
under the guidance of Dr. M. C. Cooke, Mr. Worthington G. 
Smith, Dr. H. L. Whoitoo, and Mr. J. EnS:Ush. 

We have received the first volume of the Spanish Cyclopaedia, 
which is being brought out at Madrid by Mr. F. Gillmon. It 
cotttaixtt four extended treatises on Agriculture, Architecture, 
Anatomy, and Aatronomy. The compilation appears to us to 
be done with care and oonscientiousness, and the tllustratioas 


[Oet. iSOa. 


are good and pn^fuse. The printing is well done, and the whole 
undertaking is creditable to Mr. Gillmoii. 

The chemistry of sak^-brewing Is described in r long and 
interesting paper by Frof. R, W. Atkinson, published hy the 
University of T6ki6 as No. 6 of the Memoirs of their Sdenoe 
Department. The consumption of sal ^ In Japan amounts to 
about six gallons per head per annum. The preparation of (bis 
liquid may be regarded as taking place in three stages, (l) Fre- 
paration of boji : rice is cleaned and the outer skin removed, ft U 
then beaten or trodden with water, and lastly fteamed ; the 
embryo U thus killed and germination rendered impossible. The 
steamed rice is mixed with a little tauc, a yellowish powder, 
consisting of the spores of u fungus ( Ruratinm oryx^tt), and the 
mixture exposed on trays for several days, during which titne the 
temperature of the f-urroundiug air and also of the mixed rice 
and fungus spores rises very considerably. These operations are 
conductetl in underground chambers cut off from the influences 
of the outer air. A'oji contains dextrose and dextrin, unaltered 
starch, mineral matter, and a diastase- like substance or sub* 
stances ; it converts cane-sugar partially inU) inverted sugar, and 
gelatinised starch into maltose, dextro^e, and dextrin, (a) Pre- 
paration of Moto : steanie<l rice, l&;i^ and water are mixed and 
maintained at a low temjeratare (o'‘-io*) f<)r some time; the 
starch of the rice is thus for the most part dmnge<l into dextrose 
and dextrin. (3) Fermentation: the moio is he.xted by placing 
closed tubs of boiling water in the liquid ; temperature rises, 
fermentation begins, and is continued fjr twelve or thirteen 
days by tbe introduction of fre^h heaters ; frim time to time the 
mash U divided into portions, each of which U mixed with more 
mofot steamed rice, and koji^ and then fennented. The fermented 
liquid is filtered, cleared by standing, and heated in order to 
prevent it from souring. Sake docs not keep for any length of 
time in warm weather, and must be rct>eatedly heated by the 
brewer. The sutiden occurrence of fermentation when mata, 
rice, and koji are heated is peculiar, as no ferment h.as been 
puriHiscly added. FTof. Atkinson is inclined to regard the 
paration of mvto as being analogiuw to that of yeast in beer 
brewing ; the ferment germs ore being derived, he thinks, eftbor 
from the air or from the grains of koji employed in the firi^t part 
of the process. 

Messes. Sampson Low, Marston, and Co. are aljout to 
publihb a cheap edition of the illustmted rc-i«5ne of Gilpin's 
“Forest Scenery/’ edited, with notes bringing it up to date, by 
Mr. F, G, Heath, author of “ Autumnal Leaves/’ 

In an interesting article on printing in China, the /^orth China 
Herald says that the firtt great promoter of the art of printing 
was Feng Ving Wang, who in 932 A P. advised tbe Emperor to 
have the Confucian cJa-sics printed with wooden blocks engraved 
for the purpose. 'ITic fir#:t books were printed in a regular 
manner, and in pursuance of a decree in 953^ The mnriaerV 
compass and rockets were invented about the same time, shovdag 
that at this period men's minds were much stirtred towonU in- 
vention. Twenty years after the edict the blocks of the doMucs 
were pronounced ready, and were put on sale. I^ge-^itzed 
editions, which were the only ones p^ted at first, *0on 
succeeded by pocket editions. The works priniid under the 
Lung emperors at Hangchow were celebrated for their beauty; 
those of Western China came next, and those of Fokhten kit. 
Movable types of copper and lead were tried aboot the 
time ; but it was th^ht that mistakes were more mtnkmUs 
with them, and therefore the fixed blocks were prepared. 
mode from cotton was tried, but it was found io expensive IhEt 
the bamboo-made paper heM its ground. In the Stut^ 
the merirod was also tried of engraying cm aoft and 
words hardening ft by baking. The separate 
not thicker than Ordinary copper eofau. ^ 
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a «m 1 . Ah iron ]^ate wan prepared with a faciug of lur- 
poyitiho, wax, and the lUiheA of burnt pajier Over this was 
pItUJed an iron frame, in which the clay type$ were i^et up until 
full. The whole was then suHiciently heated to melt the 
wai facing. An iron plate was placed above the typcff, making 
tlieettt perfectly level, the wax being just soft enough to allow the 
types to sink into it to the pro|>cr dcj>tb. This being done it 
would be po«>iblc to print several hundred or thousand copies 
wiOi great rapidity. Tw'o forms jircparcd in this way were ready 
for the presman’s use, so that wdien he had done with one he 
would proceed with another without delay. Here i< undoubtedly 
the principle of the printing press of Europe, ah hough w estern 
printers can disjiense with a soft wax bed for types and can 
obtain a level surface w ithont this device. Perhaps the need of 
cajdul to lay in a stock of ty|>cs, the want of a good type-metal 
easily cut and sufficiently hard, and the superior l^eauty of the 
Chinese characters when carved in wood have prevented the 
wide employment of the movable types which arc so convenient 
for alt alphabetic writing. The inventor of this mode of printing 
in movable types five centuries before they were invented in 
Europe as named Pi Sheng. 

The manner in which the ChinC'C Government render the 
(topuUr deities subservient to political ends 1ms been noticed by 
Sir Alfred Lyall in a iwiixsr in the Port nightly Rtviem in the 
beginning of the present year. In a recent P^hing GaMtievtC 
find an instance of how a deity is raise^l in rank for presumed 
^jublic services, llte miUur)’ governor of UruraUi prays the 
Emperor to confer a tablet on the deities of a mountain ia his 
district, in recognition of various acts of supernatural interposi- 
tion. In this mountain there is n large lake of unfathomable 
depth, u]>on the waters of *which the inhabitants of the whole 
surromiding country rely for the irrigation of their lands. Of 
recent years, however, it apjjears the sowings had shown signs of 
exhaustion, and much anxiety has htta felt on this account. 
Lost year a temple, dedicated to the divinities of the mountain, 
was erected, and scarcely had it been completed when the water 
in the lake rose more than a hundred feet, and boa ever since 
avoided an unfailing supply of water. The asoistance of these 
deities has been invoked w ith unvarying succc^^s on many occa- 
sions whcji locusts threatened to devastate the country, or when 
snow wa» urgently needed for the iirotection of the crops. The 
memorialist thinks that important services such as these Khould 
not go unrequited, and he begs therefore, in accordance with the 
expressed wish of the Inbabitonts to address the Emperor on the 
subject. His Majesty rejdics graciously conferring the suggested 
tablet on mountain divinities. 

The Vienna municipal authorities have established a number 
of regulalioos for persons wishing to mn&omvre a balloon. They 
arc obliged to prove that they Irnve gone through a course of 
iui^lniction with a competent aeronaut, and have executed by 
themselves a mimber of suecessful ascents. Persons desirous to 
be iieasengers In a balloon are obliged to procure an authorisation 
from their wife and cblldreo, If any. 

Tits additions to the Zoological Society's Gardens during the 
pai't week indude two Macaque Monki^ys [Afytacus cym^moigm 
9 9 ) from India, presented by Mr. A. Cornet ; a Common 
Paradoxure {PUratfexftru^ frwn Ind^ presented by Sir 
Uuis S. Jacksoiv F.Z-S. ; a Golden Eagle {Aymiia ^tysaitvs} 
from Httdioa^s Bay, preseuted by Capt Hawe $ ; five Dctaland^s 
^kos (TArmUf/a dMarnddh fow Millipedes (y<iwA«j, sp. 
iuc) from Tetteri^e, two Sharp^headed , Limrdi 

from Mkdra, prascnied by Mr. A. 23 * Bartlett ; a 
Ousted (PdmstfusaguM from $00^1, Afrtca, pre- 

•^eatedbyKTi W, A* Watkinti two Bla^ WdUbye (A^i/siW()^^ 
He# Wsde^ a Dnntam ^danger 
frrom Tmumiiiiis, a Grahd Bdeetos (Mekttuf 
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gra$iiiis) froji Moluccis, a Ked-sided Eclectus {£<U(tt<s 
chiorus) from New Guinea, purchased ; a Kufous Hot Kangaroo 
{Uypsiprymnut mfesam ( 5 ), a SquirreMike Phal anger 
sciurtm 9 ), boru in the Gardens. 


OL/P ASTRONOMICAL COLUMN 

The Observatory at Chicago.— We have received from 
Professor G. W. Hough his annual report as director ol 
the Dearborn Observatory at Chicago, for the year 1882, 
It is mainly devoted to the reduction and discussion of the 
numerous serien of observations on the spotei upon the disc of 
the pUuet Jupiter, made with the iSi-inch refractor, including 
measures for position of the great red spat, of equatorial white 
spots and other markings, and angles of ]X)Rition of the eejua- 
toriai belt. The observations extend over the period from 
Septem))er, 1879, to March, 1882. Those made m 1879 and 
18^ showed that the red spot was retrograding witli accelerated 
velocity, and this drifting ba^ continued with -such uniformity, 
that Prof. Hough considers *Mhe position of the spot at any 
fumre period can be very accurately computed.” It was found 
that all the observations could be fairly represented by a period 
of rotation, varying directly with the lime, and the diacusston 
leads to the following formula 

1S79, September 25 4 / X 0*002095., 

which givca 9h. 55m. 35'9-v for the mean j>eri jd between Sep- 
tember 2$, 1879, and March 29, 1882, comprising 916 days, or 
2214 rotations of the planet. 

Hence li is inferred thit the apparent rotation-period has 
increased about four secomH since the opposition of 1879, 
showing a total drift of the red spot m Ijngitude of 40,000 
miles i and Prof. Hough regards his observations as evidence 
that the great red spot is not the solid portion of the planet. 
•' An immense floating island,” nearly 30,000 miles in length, 
and more than 8000 in breadth, ha'* “ maintained its shape and 
siic, without material change, during more than three years.” 
lie ha5 failed to recognise any fading of the colour of the spot, 
which on Kebi'uary 2 in the present year he judged to be a light 
pink, m formerly. Although the dimensions of the spot may 
not be said to have materially changer), the micrometrical mea- 
sures do indicate a diminution in length to the extent of 0**95 
betw'cen the oj^sitions of 1879 and 1881, at which latter 
epoch it W’os ii**30 (reduced to Jupiter's mean distance). 

The direction of the south edge of the equatorial belt was 
nearly parallel with the planet's equator, as given in Maith's 
ephomerts ; the north edge of this belt was found to be slightly 
concave. 

The elliptical white spots w ere more numerous in rSSx than 
previously ; but with the exception of two situate south of the 
red spot, they w'erc seen with difficulty, and were only measur- 
able under best vision. The two spots named were observed 
systeauitically during the three months from November 21, 
1881, to February 23, 1882. The following of the tw o appeared 
to be at rest relatively to the red spot from November 22 to 
December 6, and subsequently to drill in the directio i of rota- 
tion to the extent of alwul 41^ ; the average drift during the last 
two months w as at the rate of fifteen miles per hour. The pre- 
ceding spot also did not retain the same relative position in 
lo^iludc with respect to the great red spot. Prof. Hough adds : 

The ob>crvation.s of the small white spots during 1880 and 
1881 prove that the whole surface of the planet outside the 
matgin of the equatorial belt rotates with nearly the same late.” 
The approximate rotation- period for the principal white spot 
betw een the edges of the great equatorial belt was9h, 50m. 9*85. 
from observations over more than eight months, which is the 
same as for the seeond spot observed during 1880. Hence the^c 
equatorial white spots dnft in the direction of the planet^s rota- 
tion, at about 260 mUes per hour, or through a com}dete revolu- 
tion in about da^. 

Twelve tinted Sawings of the appearance of the diic of 
Ju^ter accompany the report. The first of two made on July 3, 
1850^ shows the second satellite just entering on the great red 
spot at I5h. 43'Sui» and dto other, made nine minutes later, 
snows it liimy over jts centre. A notch was formed so soon as 
the aatdKtw touched the end of the red spot, and when com- 
eneortid, it appeoved as white as when outside the planet's 

l 5 r. S* W, Bnrtihm, who was at the Washbarne Observatory 
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duiinj tbe summer of tBSl,bsis returncfl t:> Chicag;o, and has 
rocommencetl hU valuable measures of doTible siarj* with the 
larg^e refractor. The present report has an enfirraving of this 
instruTDcnt, and of the tower of the Dearborn Ob emt jry, in 
which it is mounted. 

Comet 1882 b (Fixlav, September 8). — The rdlo ving 
pCMtitions of this comet are deduced from the elements published 
ID Nature last week 


At iSh, Greenwich M.T. 


R.A. 

h. m s. 

Oct. 19 ... 10 13 22 ... 

at ... lo 10 39 ... 

23 -• 10 7 53 

25 ... ro s 3 ... 

27 ... 10 2 8 ... 

29 ... 9 59 7 

31 - 9 55 59 • 


Decl. I.rO;*. distance from 

^ ^ Earth Sun. 

-15 7*3 ... 0*1592 ... 0*0466 

15 54*2 ... 0*1613 ... 0*0640 

16 40*4 ... 0*1633 0*0804 

17 26^ ... 0*1651 ... 0*0959 

18 11*0 ... 01666 ... o*rio6 

iS 55*5 ... 0*1679 • ■ o‘I247 

- 19 39*6 ... 0*1690 ... 0*1382 


CHEMICAL AOTES 

MM. HaUTEFEUILLe anh CiiArruis have obtained what 
appears to be pure liquid ozone, by Ct'nnpressing a inixfure of 
oxygen and ozone at 125 atmospheres, and cooling the end of the 
capillary tube by a jet of liquid ethylene ; on suddenly releasing 
the pressure, a (Irop of n very deep indigo-hlue li<iuid remamed 
in the end of the Tlie gas alx>ve this liquid wa> colourless, 

but as the la^-t traces of liquid evaporated, the gas was seen t> 
have a blue colour {Compt. rend, xciv. 1249). 

It is well known that sulphuretted hydrogen produces little or 
no precipitate in an aqueous solution of arsenious oxide ■ accord- 
ing to the experitnents of Messrs. H. Schulze {journal pir 
pract. Chemie, 2, xxv. 431), such a liquid contains a colljidal 
form of arsenious sulphide. This colloid may be completely 
separated from dissolved arsenious oxide by prolonged dialyd-« ; 
the solution, if dilute. Is scarcely changed by long-continued 
boiling ; the pre.sence of free acids or of Mich sola me salts as 
chloride of potassium, iron, or chromium induces a change of 
the colloidal into an insoluble form of arsenious sulphide* 

By strongly compressing phosphoretted hydrogen in pre-ence 
of water, and then suddenly decreasing the pressure, M, Cadletct 
has obtained a crystalline hydrate of this compound, the exist- 
ence of which is conditioned by the temperature and pressure ; 
the critical point, i.e, the tempcralnre above which the substance 
cannot exist, whatever be the pressure, U 28°. Hydrates of 
sulphuretted hydrogen and of ammonia have also been obtained 
by this method (Compt, rend,, xcv. 58), 

By a somew'bat similar process, M> Wroblewski has obtained 
a solid crystalline hydrate of carbon dioxide, CO, . SHjO : the 
exiierimental results of this author seem to show that at the 
pressure required to cause the absorption of carbon dioxide by 
water in the proportion indicated by the formula CO, . HjO, 
the water would be entirely frozen, and therefore that this 
hydrate cannot be obtained by this method {Compt rend., xciv, 

1355). 

** When solution of two .*^alts capable of mutual action, are 
mixed, the solution contains four salts ” : it has hitherto been 
difficult to give a direct experimental proof of thi.? generalisation 
made half a century ago by Berthelot. In the last number of 
the Berichteoi the German Chemical Society {15, 1840) Herr 
Bril gel mann describes the following experiments designed to 
prove the justness of Berthelot'.s statement : — ^Equal volumes of 
cold saturated solutions of cobalt chloride and nickel sulphate ; 
are mixed and allowed to deposit crystals by evaporation at ordJ- | 
nary temperatures ; the crystals contain cobalt and nickel, but j 
combined with sulphuric add only, A mixture of solution of 
cobalt chloride and copper sulphate, prepared similarly to the 
preceding, deposits sulphate of the two metals almost free from 
chlorides. Copper sulphate and potassium dichromate solutions 
when mixed deposit c^st^s consisting almost entirely of sul- 
phates of copper and potassium, the second^ crop of crystal con- 
tain a little chromate of the two metals, and the hnal crop is 
nearly free from sulphates. 

The ‘'Compagnie Generale des Cyanures ct Produits Chi- 
miques '* of Paris have issued a small pamphlet explanatory of 
the various technical applications of the salts Icnown as aulpho* 
cyanates, which can be now readily manufactured in a state of 
purity. Sulpbocyanate of alumiuhitt is used as a mordant in 
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alizarine dyeing ; s ilpb^cyanate of copper in the preparation 01 
aniline bUclr, nnd also, afog with pota>i8ium chlorate and anti« 
mony sulphide, in the prejMiratinn of matches ; sulpbocyanate of 
potassium may be employ^ a refrigerating material, a$ during 
the solution of 130 parts of this salt la lOo parts of urater, tem- 
perature is lowered through 34'' ; tulpho-cyanatc of ammonkim is 
more effectunl, weight for u eight, as an antichlor, than hypo- 
sulphite of soda. 

iNi'ESTir.ATiONs conducted at the Baden Aniline and Soda 
Works show that the change of orthonitropheryl propioljc add 
into indigo, which (as already explained in this journal) has 
been for the mosvt part effected by gram^ or with sugar, CM\ 
also be produced t^y the agency of sulphiac-s sulphydrates, poly* 
sulphides ihiocarboiKitcs, and e^ipccially the alk aline xanthatea 
(CnemtWbes CentruJEnU, 1882, 366). 


GEOGEAPHjCAL notes 

News has been received from the expedition of Dr, Emil 
Rieheck, dated July 7 last. It will be remembered that Dr. 
Rielicck, together with Dr. Schweinfurth made a thorough in* 
vestigntion of the island of Socotra, which was of high sdentiftc 
importance. After this task was accomplished, the travenem 
separated, and 1 'r. Richeck crossed to Bombay, travelled 
through large tracts of the Himalaya Mountains, remained for 
some time in Cashmere, then juis^ed through the Ganges land, 
investigated Ceylon, and eventually undertook a special and 
detailed examination of the coast district of Aracan. He 
ascended the Karnnsuh River from Tschittagong as far as llie 
Hill tribes, to which iVof. Bastian has drawn special attention. 
He made many measurements, took numerous photographs and 
plaster casts of this highly interesting tribe, which is still livinc 
m a most primitive natural stale. The climate, how'cvcr, ana 
particularly the frequent hording of rivers, soon told upon l3r. 
Kiebcck's health. He contracted a fever, and bad to be taken 
t> Singapore. Mis valuable collections of zoological, anthropo- 
logical, and ethnolopcal specimens duly attracted the attention 
of geographers, ana were frequently referred to at the recent 
“ Geographenlag.*’ Since then Dr, Kiehcck has continued his 
journey. Starling from Singapore, he U to follovr the eastern 
coast of the Asiatic cominent, then to cross over lo Australia 
and New Zealand, and finally to return to Europe next summer 
by w ay of San Francisco and Panama. 

! To the Berlin Geographical Society the other evening. Major 
von Meebow gave some account of hi-s explorations during the 
last year or two in the region of the Coango. Leaving Berfm in 
September, 1878, accompanied liy a ship’.s carpenter and a 
gardener, Major von Mechow arrived at Dundo on the Coansa 
in the following January ; but, owing to various difficulties^ it 
was the beginning of 1880 before he could start northwards into 
the interior at the head of X15 native carriers. Croaring and 
re croftsii^ the Cambo, and passing through various powerful 
and hospitable tribes, the German traveller, after a thirty-seven 
days’ march, at last reached the Coai^o on July 19, l88^ and, 
under the guidance of the great chief Tembo Aluma, visited the 
magniheent Succamb'^ndu waterfall, which he named after the 
Emperor William. After canoeing it on the Coango for twenty- 
hve days. Major von Mechow made a detour to pay his respects 
to thereat Muene Putu Kassongo, by whom he was received 
in great state, and returning on Heptember 19 to the river, be 
followed it to longitude 5 deg. 5 tnim, from which point the fear 
of bis followers of the neighbouring cannibals oompeUed hhtt to 
return. In forty-hve day« he again reached the abode of 
Kassongo, where he stayed some time, and at la«t arrived on 
February 2o, 1S81, nt Malange, where he met Ids retntidng 
countryman, Dr. Buchner, as well as Herr Pogge and Lieut. 
Wissmann, who were both starting on a stmilmr tour of eaplo^ 
ration, 

A German edition of Amid’s ** Morocco" hot been published 
by Hanlebcn of Vienna. Herr von Schweiger-Lerchenfekt 
the editor, and has to a considerable extent remodelled the 
work, adding interesting ethnographical and historical note>» 
and omitting passages aid references which in the original u'drlt 
can only Interest Italian readers, on account of tftir purely 
private and local character. Its sdenttiic value U ako cOnridfr* 
ably increased. Two new chapters have been added, due on 
Southern Morocco, the other on the war between Spilhi ntul 
Morocco in i8do, and these am not rite least attruciltc end in 
the hook, quite apart from the ge^ogical interest nttadmug ^ 
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thtt one^ Hm von S<.>iweiger-Lerchenfeld d«Kribe 

RoUfi' }oUrn«7« In 1S63 and 1864, the of Tablet and 

Botllaiir tfae utM district, the exlreme fouth-western coast dis- 
tHcUi tlie Wadi Sus valley, the journeys from Ktaua to the 
iotttiierh frontier, and from Tadlet to Tdi, the Saura river, 
Beni Abbes and Kartas, the journey to the oasis of Tuat, In 
S^h, and numerous other suhiects of g^eograpblcai interest. 
His dMriptions are graphic and full. 

Knws of the Danish Arctic Expedition has been received at 
Copenhagen, Tuesday night, up t^ September 22. The Expe- 
^tion aas then ice-bound near Mbtni Inland \ but it wu conh- 
dently hoped that the vessel u-^onld get free, and in any case 
thm appealed then to be no danger. 

At its lost sitting, the Geographical Society of Hamburg 
resolved to despatch a new exp^ition into the centre of East 
Africa. Its chief will be Dr. Fischer, who was one of ^n- 
hardt's companions in 1872, and remained behind at Zatuibar 
when his leader returned home. Dr. Fischer applied this 
sommer to the HamV^urg Geographical Society for means to 
enable him to cross the Snow Mountains, and then penetrate 
to the north ol the Gallts regb>n*', and as the enterprise seemed 
likely to favour the develop ment of certain branches of the 
Hkmhurg trade, a sum of 15,300 marls was immediately sab> 
^ crlbcd for its furtherance. 

The ** ThuringiHch Sachfjid^che Verein fur Erdkunde *' held a 
gct^eral meeting at Kbsen on October i. Prof. Brauns (Halle) 
l^oke on his travels in the mnuniain districts of Southern Japan; 
Dr. Nicolai (Jena) on the land ninl |>eopte between the Ruhr and 
the Wupper; Dr. Assmann (Magdeburg) on meteorological 
observations made on the summit of the Brocken. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

OxroaD.— Although the new Suiutcn have come into force, 
regulating the courses given by the various teachers of science, 
and bringing the college tutors more or Icj^s mder the control of 
thecentm amhority of the Science Board, as yet no steps have 
been taken to fonn any of the new Boards of Faculties, and for 
this term at least lecturers only consult their own convenience 
wad the wauls of their particular pupils. In the Physical I>e- 
ugirtmeat of the Moseum, Prof, Clifton gives a course on ‘‘The 
Electricity developed when Different Substances are in Contact 
with one another ; Prof. Price gives a course on Optics ; Mr. 
Stocker a course on Elementary Mechanics ; and Mr. Heaton 
wilt form a class for the study of problems in elementary 
tm^aniesand physics. 

At Clvitt Chu^ Mr. Baraes gives a coune of lectures on 
Electrical Testbig, to be followed by a course of practical 
instruction in electrical and magnetic measurements. 

At Balllot Mr. Dixon gives a course of lectures on Elementary 
Physics. 

In the Chemical Deportment of the Museum Prof. Odiing 
glyci a course of lectures on Cyanogen and its Compounds. 
Mr. Fisher lectures on Inorganic, ai^ Dr. Watts on Organic 
Chemistry. Mr. F, D. Brown will form a class for practical 
instruction in Organic Cheqdstry. 

A I Christ Church, Mr. Vernon Haroourt lectures and fonns a 
cU»8 for metical work in Quantitative Analyiis. 

In the toalogical Department of the Museum, Prof. Moseley 
continues his coarse on Comparative Anatomy, Each lecture 
4 s followed hf a practical course in illustration of the lecture. 

Mr. S. J. Hickson will lecture on some recent improvements 
in bistolr^cal methods, each lecture to be followed by practical 
Instruction. Mn Morgan gives a course on the Teeth or Verte* 
brata, and Mr, Barclay Thompson a course on the Vertebrate 
and Invertebrate Skeleton. 

The Scholiurfhip In Natural Science at Trinl^ College has 
been awarded to Mr. David H. of St. Andrew's Univer^ 

city ; proxim acmdL Mr. H, T, O, Minty, of the Royd Col- 
lege of Science, Dublim The following gratlemen have been 
nutned u distinguishing themselves in the exandmitioa Mr. 
1, VfadddI, orDsthoUsle CoOegei Nova Scotia t Hr. F. L, 
4>veKtad^ of Manchester Grammar Sehod ; and Mr. T. H. J. 
Watts, Lkttdovcry Sdiool* 

CascBt(tK3t.^To flup^y dim place of a Demonstrator which 
the late Prof, Balfom lud adeed for, and to carry on 
his work daring the current year, the Coondl of the Cam- 


bridge Senate have recommended that 300/. be placed at the 
disposal of the Board of Biological and Geological Studies for 
the year. Trinity College has appointed Mr. A. Sedgwick, 
who was lately Mr. Balfour's Demonstrator, and had the sole 
charge of the classes for two terms during Mr. ^Ifour's Ulness 
this year, to a lectureship for the current year, on conditions 
similar to those under which Mr. Balfour conducted his classes 
before his appointment to the professorship, A 

The following science lectures have been announced : — 
Professor Cayley, on the Abelian and Theta Functions; Pro- 
fcf^sor Lewis, on Mineralo^ and Crystallography; Mr. Muir, 
Caius Colley, on the Metals, and General Principles of 
Chemistry ; Mr. Lea, on Chemical Physiology ; Dr. Michael 
Foster, on Elementary Physiology ; Mr. Langley, on Physiology 
and Histology, with pn^ical work ; the^e lectures will deal 
with protoplasm, the cml theory, theory of contraction, blood 
corpuscles, muscle, ciliated cells, nerve cells, endings of nerve;:, 
and the general physiology of nerve and muscle. 

Mr. A. Sedgw'ick will give an elementary and an advanced 
course on the Invertebrata, with practical work. The advanced 
course wdll be given in conjunction with Mr. W. H. Caldw ell, 
of Caius, College, and will extend over three terms. 

Prof. Newton is leciuring on the Evidence of Evolution in the 
Animal Kingdom. 

Prof. Humphry is lecturing on Osteology, and holds advanced 
classes in Anatomy and Physiology. 

Messrs, A. G. GreenhiU and R. R. Webb are appointed 
Moderators for the ensuing year. 

Mr. W, N. Shaw (Emmanuel College) is appointed a member 
of the Board of Physics and Chemistry, and Messrs. A. Sedg- 
wick and £. Hill are added to the Board of Biolo^jy and 
Geology. 

Mr. R. Etheridge, F.R.S., and the Rev. E. Hill, are ap- 
l^ointed adjudicators for the S^gwick Prize. 

The Medical Examiners for the year are, M.B., Messrs. 
P. T. Main, W. Garnett, and 5 . H. Vines; and M.B., Drs. 
Watney, Shuter, and A. M. Marshall ; 3rd M.B., Drs. Reglitald 
Thompson, Galabio, and Handfield Jones. Examineni in 
Surgery, Messrs. Luther, Holden, and T. Brayant ; Assessor to 
the Regius Professor of Physic, Dr. Cheadle. 

Messrs. R. S. Heath, Second Wrangler 1881, and A. E. 
Steinthal, Third Wrangler 1 88 1, have been elect^ to Fellow- 
ships at Trinity College. 


SCIENTIFIC SERIALS 

ZHtschifi fur wmmtchaftlukt ZoohAe, Bd, 37, Heft i., 
Au^us% 1 88a, contains i— On the devdopment of AsUrina 
gibbosn^ Forbw, by Prof. Dr. Hubert Ludwig (with woodcuts 
and plates 1 to 8). — On MargineUa L., and on the 

Pseudo-morginellidie, by Justus Carriere (plate 9),— On the 
lateral canal system in CoUtu gobio^ by £. Bodenstein 
(plate 10).— On the coloration of the nestlings of the genus 
Eclectus (Wagl.), with a list appended of seventy-one papers on 
this somew hat vexed question, by A. B. Meyer, 

Vtrhandlungen dtr %o&J,*hotan. Gttdlschaft in fVim, Bd. 
xaxii. Pt. 1 (Janvuuy to June, 1882), contains, in addition to the 
proceedings of the Society, the following memoirs :-^oolo^v. 
By Dr. R. Bergb, contribution to a knowledge of the Aeolidiase, 
vii. (plate i.-vi.). — Dr. F. Brauer, on /kiAdscOy a justi- 

fication of this as a new apeciea — Dr. R. Drasche, a revision ot 
the types of Die&ing and Molin in the Nematode collection of the 
Socie^ (plates 7 to 9).— On Oxyooryina, a new genus of l^as- 
ckllan (plate T3).^Helminthol<^cid notes (plate ia).--(;ount 
Keyserlfi^, on new American tp^s (plate 15).— Dr« Low, the 
characteristics of the genera Apbalora and Rhmocola (plate n ). 
A revUion of the poUearctic Psyllidie, and on a new species of 
coccus {Xyloafccm /ilifinu) (plate ifi).— A. v. Peleeln, on the 
export of birds from Borneo.-— A, Wimmer, on some adriatic 
sheila. — Botany 1 Dr. Q. Beck, New Austrian plants (plate 14). 
— W. Vos, material towards a list of the fungi of Krains,— Dr. 
F. Arnold, in memory of F, X. Freiherr v. Wttlfen, born 
November 5, 1738, died March t6, 1S05, 

indfrnadAHnJi dts Sd^wss August 15, 188a, 

eemtains— On modem Hyloroism, by Jules Soury,— On the 
stmetnre and the movement of protoplasm in veg^me cells, by 
Frommaan (in conHxmation}.— On psychology and the 
laboam of Broca, by M* ZaboVowiki, 
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the rotatory polarisation of quartz (second part^ br Xr. Soret and 
E, Sancdiu — Some now aromatic ketonea obtained by mdlecalar 
coadensation, by A, ClaparMe. — On the quantity of hail that 
fell doriiw the thondemtorms of At^gust 3 X, iS8i, and of July 13^ 
i7S$r ana some words on the history of hait^fTOventers, by r. 
I)u£>ar. 

Gfgmbtmr^s MorpMd&gixkes ya&rbu^kt S Bd. Heft 1, iS8a, 
contains Contribntiona to the morphology of the oral glands 
in vertebrates, by P, Reichd (plate i) —On Rhodo^ vera$uL 
Koll = Sidania dt^nSi M. Schultze, by Prof. Dr. L. v. Graft 
(plate a)* This little animalr found on Ulva, at Trieste, belongs 
nqt to the Gastropods, as Kolliker thought, but to a section of 
the Khabdocoela.— Notes on the calcareous skeleton to the 
Madrepores, by G. v, Koch (plate 3). — Contributions to the 
Buatoiny of the organs of vi>ion m hsh, by Dr. E. Berger (plates 
4 and 5)- Contoins an account of researches made on one Cyclos- 
tomous nine Selachoid and nine Teleosteous fishe<, and is accom- 
panied by an account of the literature of the subject. 

Ntrder/aftdisi:k^ Archiv fUr ZmIo^Cj Supplement Band i, 
Lief. 3, r882, contains a report on the vponges dredged up in the 
Arctic Sea by the WilUm Barents^ in the ye its 1878 and 1879, 
by Dr. G. C. J. Vosmacr, with four plates. Vosmaer differs 
from So]Ja5, though apparently without the tiame amount of 
material to judge frrtm, regarding Thenta muricaia^ Bwk., as 
the same species as 7'h, xmllkki. This very exoelleat memoir 
is written in good English, but as the sheets were not corrected 
for press by the author, several very perplexing mistakes occur, 
which are corrected in the appendix.— Report on the Echino- 
derms of the same expedition, by Dr. C. 1 C Hoffman, with one 
plate. — On the Nemertians of the expedition, by Dr, A. A. 
W. Hubrecht. — On the Gephyrea, by Dr. R, Horst, second 
portion, wdth two plates, Ste^iatwsifmta bartnisii is described 
as a new specie^.— A catalogue of the Polyroa, by D. W, J. 
Vigclius, with one v^late, — On the Cru<itacea, by Dr. P. P. C. 
Hoek, with three plates. — List of the Molluscs, by Th. W. 
Van lidth de Jeude ; and list of the Birds, by Dr. H. Sohlegel. 


and the installation may be done in less than an hour ^ % hotel* 
room.— Transmission hd work a great distance, ou an ovdiiMU^ 
telegraphdine, \jy M. Deprez. Between Miesbach and Munich 
(37 km. ) he u>'ea two telegraph wires of galvaoiaed iron 4*3 mm* 


SOCJ£T/£S AND ACADEMIES 

Lomm 

Bntomologtcal Society, October 4. — Mr. H. T. Statokoo, 

r sident, in the chair. — Two new Members were elected, — Mr, 
Me Lachlan exhibited nymph-skins of Ha^enins bnmstylus , 
Selys (a dragon-fly occurring in Texas).— Mr. C. O, Water- 
house stated that the l)€ctlc exhibitetl at the Augitst meeting as 
destructive to beer-casks at Rangoon w as i\viiXyl*^>ortis Eaxestnii, 
Ratz., but BoUfithus ptrfe^ans^ Woll. A disettssion followed 
os to whether wood reeding titles attack healthy os well as 
unhealthy trees,— Papers r^ Prof, J. O. Westwood, Further ! 
descriptions of insects infesting figs*— Mr. G. C. Lewis, A sup- 
plementary note on the specihe modficalions of Japanese Caraii, 
and some observations on the mechanical action of sun-rays in 
relation to colour during the evolution of species. 

Paris 

Academy of Sciences, OctoW 9. — M. Blanchard in the 
chair. — M. Dumas communicated the results of the labours of 
the International Committee of Weights and Measures for 1S82. 
The comparboB of a new metre and kilogramme of iridised 
platinum with the old French standards of platinum proved very 
satisfactory (showing close rimilarity). — On a new theory of the 
sun, by l>r. C, W, Siemens, by M. Faye. He urges that gas 
rarefled to would be, for the astrotiomer, a dense medium, 
presenting mu^ greater resistaiice than is observed, to celestial 
movements. Moreover, the hypothesis adds looooo tiiM Uie 
mass of the sun, to those masses which celestial 2Ueehanics has 
hitherto reckoned so minutely.— On the shock of two s^rei, 
having regard to tlieir degree of elasticity, and to the friction 
deveiofwd on contact, \jf M. Ledien. The$e chiefly appl^r to 
the prevalent notion of elcctrc^motive forces, (total or partial) 
and of currents.— Observations of the great comet (Cruls) 
at MarseiUes Observatory, by M* BotVeUy,— Theorems on 
the functions of an analytical point, by M- AppelL— On 
Fuchsian functions, by M, Poincaar^,— On a series for de- 
veloping the functions of a variable, by M, Halphcn.— On 
the gravity-barometer, by M. MascarL He made a rouj^ trial 
of h!s instrument in a journey to the north of Norway. He 
fosds that it is easily transportable, and that its predion h 
apparently not less than that obtained with the pendulum. One 
hM merely to observe the mercury-leTel and the te uqj ei atii rB ^ 1 


telegraphdine, \jy M, Deprez. Between Miesbach fmd Munich 
(57 km. ) he u>'ea two telegraph wires of galvaoiied iioo 4*5 mm* 
thick. The total resi«tance of the circuit, inchidinff me tyva 
quite similar Gramme machines (each 470 ohms) vms Aout t9co 
ohms. In a first experiment, a work id 38 kgm, per second (or 
i a horse- power) wa>( rot directly at Munich with a vdoedty of 
1500 turns a minute (the Miesbach machine giving aaoo turns). 
More than 60 per cent, of the work expended was reemrared. 
Heavy rain fell all the time of the experiments, Tb« rMiving 
machine fed a cascade through a centrifugal pnmpi* Thw 
heating after two hours was hardly appreciable. — ^^immoiooi io 
method for determmation of the ohm, by M, Lippmatia. 
differs from Mr. Joule’s calorimetric method in not requiring 
measurement of the (quantities of heat, nor a knowlette of the 
mechanical equivalent of heat. After measuring the beat from 
('tsssoge of a current of known intensity through a wile in a 
calorimetric vesseL equ.al heat is developed by friction in the 
vessel, and from the work expended, and the intensity of the 
current, the electric re-istance may be deduced. — On the rotatory 
polarisation of quartz, by MM, Soret and Sarasin. A new 
method is described, wh^<^ yields resulN closely a^peeiog with 
those got before.— On ext>eriments made to determine the com- 
presisib^iUty of nitrogen gas, by M. Amagat, He notes impor- 
tant points of difference between M. Cadletet’s method and H>» 
own (which some have afliruied to be quite similar), shows that 
the curves obrained are quite different, and contends for the 
greater accuracy of hU own results.— On some combinations of 
bisulphide and bLselenide of tin, by M. Dilte. — On the ferment- 
ation of nitrates, by MM. Gayon and Dnpetit, Their experi- 
ments confirm the hypothesis that the reduction of nitrates, as 
well 08 nitrification, is a physiological phenomenal). Thus, in 
sewage water containing a little nitrate of potaab, with some 
altered urine, the nitrate disappears gradually, and tm liquid ia 
filled with microscopic organisms. Chicken broth does better 
than »ewage-water. (The presence of organic matters is neoes- 
aary.) Carbolic acid and salicylic acid in antiseptic, or even 
higher doses, not only do not binder the life of tim redueing 
microbe, but theinselves dt^tqmar completely with the nitmte.-— 
Note on the transformation of amides into amines, Ira M. 
Banbigny, — On tbe decomjHmiifm of tlie tertiary acetate os on^l 
by heat, by M. Menschutkim— OlMervationof aurora bmealis 
of October 2, 1882, by M. Kenou. Accounts of the phenamenott 
were received from the Park of Saint Maur, from Nantes, Evreux, 
and Cherbourg. — M. Maumem^ said that black phospbofiis 
appears nearly alwavs in the flrst drops of phosphorus which 
distil in a current of hydrogen (prepared from riuc and rulf}>huric 
acid). Tbe following drems are colourless and destroy the 
colour of the first by liquefying them and mixing with them. 
COfi does not give the phenomenon. 
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THURSDAY, OCTOBER 26, m2 

SCI EN TIFIC WORTHIES 
XX.*- JAMKS Prescott Joule 

TAMES PRESCOTT JOULE was born at Salford on 
J ChHatmas-Eve of the year 18 iS. His father and 
his (grandfather before him were brewers, and the busi- 
ness, in due course, descended to Mr. Joule and bis elder 
brother, and by them was carried on with success till it 
was sold in 1854. Mr. Joule’s grandfather came from 
Elton, in Derbyshire, settled near Manchester, where he 
founded the business, and died at the age of fifly-four in 
1799 - H is father, one of a numerous family, married a 
daughter of John Prescott of Wigan. 1 ’hcy had five 
children, of whom James Prescott Joule was the se:ond, 
and of whom three were sons-^JicnJamm, the eldest. James, 
and John, and two daughters- Alice an<l Mary. Mr. 
Joule's mother died in 1836 at the age of forty-eight ; and 
his father, who was an invalid for many years before his 
death, died at the age of seventy-four in the year 1858. 

Young Joule was a delicate child, and was not sent to 
scliool. His early education was commenced by his 
mother’s half-bi^.tcr, and was carried on at his father’s 
house, Broomhill, Pcndlcbury, by tutors, till he was about 
fifteen years of age. At fifteen he commenced working in 
the brewery, which, as his father's health declined, fell 
entirely into the hands of his brother Benjamin and 
himself* 

Mr. Joule obtained his first instruction in physical 
science from Dalton, to whom his father sent the two 
brothers to learn chemistry. l>altcm, one of the most 
distinguished chemists of any age or country, was then 
fmsident of the Manchester Literary and Philosojihical 
Society, and lived and received pupils in the rooms of the 
Society's Hoese. Many of his most important memoirs 
were communicated to the Society, whose Transactiom 
are likewise enriched by” a large number of communi- 
cations from his distinguished pupil Dalton's instruc- 
tion to the two young men commenced with arithmetic, 
algebra, and geometry. He then taught them natural 
philosophy out of Cavallo’s text -book, and afterwards, 
but only for n short time before his health gave way in 
1837, chemistry from his own New System of Che- 
mical Philosophy.” “Profound, patient, intuitive,” his 
teaching must have had great influence on his pupils. 
We find Mr. Joule early at work on the molecular consti- 
tution of gases, following to the footsteps of his illustrious 
master, whose own investigations on the constitution of 
mixed gases, and on the behaviour of vapours and gases 
under heat, were among the most important of his day, 
and whose brilliant discovery of the Atomic Theory 
revolutionised the science of Chemistry and placed him 
at the head Of the philosophical chemists of Europe. 

Under Dalton, Mr. Joule first became acquainted with 
physical apparatus; and the interest excited in his 
mind very soon began to produce fruit. Almost imme- 
diately he commenced experimenting on his own account. 
Obtaining a room In his father's house for the purpose, 
be hogast by constjkioling a cylinder electric machine in a 
very primitive way. A glass tube served fm* the cylinder ; 
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a poker hung up by silk threads, as in the very oldest 
forms of electric machine, was the prime conductor ; 
and for a Leyden jar he went hack to the old historical 
jar of Cunseus, and used a bottle half filled with water, 
standing in an outer vessel, which contained water also. 

Enlarging his stock of apparatus, chiefly by the woric 
of his own hands, he soon entered the ranks as an 
investigator, and original papers followed each other in 
quick succession. The Royal Society List now contains 
the titles of ninety- seven papers due to Joule, exclusive 
of over twenty very important papers detailing researches 
undertaken by him, conjointly with Thomson, with Lyon 
Playfair, and with Scorcsby. 

Mr. Joule's first investigations were in the field of 
magnetism. In 1838, at the age of nineteen, he con- 
structed an elcctro-magnetic engine, which he described 
in Sturgeon's “ Annals of Electricity ” for January of that 
year. In the same year and in the three years following 
I he constructed other elcctro-magnetic machines and 
electro-magnets of novel forms ; and experimenting with 
the new apparatus, he obtained results of great import- 
ance in the theory of electro-magnetism. In 1840 he 
discovered, and determined the value of the limit to 
the magnetisation communicable to soft iron by the 
electric current ; showing for the case of an electro- 
magnet supporting weight, that when the exciting current 
is made stronger and stronger, the sustaining power tends 
to a certain definite limit, which, according to his esti- 
mate, amounts to about 140 lbs, per square inch of either 
of the attracting surfaces. He investigated the relative 
values of solid iron cores for the electro-magnetic 
machine as compared with bundles of iron wire; and, 
j applying tlie principles which he bad discovered, he pro- 
^ ceeded to the construction of electro-magnets of much 
j greater lifting power than any previously made, while he 
I studied also the methods of modifying the distribution of 
I the force in the magnetic field. 

In commencing these investigations he was met at the 
very outset, as he tells us, with “ the diflRctflty, if not impos- 
sibility, of understanding experiments and comparing them 
with one another which arises in general from incomplete 
descriptions of apparatus, and from the arbitrary and 
vague numbers which are used to characterise electric 
currents. Such a practice,” he says, “ might be tolerated 
in the infancy of science; but in its present state of 
advancement greater precision and propriety are im- 
peratively demanded. I have therefore determined," he 
continues, for my own part to abandon my old quantity 
numbers, and to express my results on the basis of a unit 
which shall be at once scientifle and convenient." 

The discovery by Faraday of the law of electro- 
chemical equivalents had induced him to propose the 
voltameter as a measurer of electric currents; but the 
system proposed had not been used in the researches 
of any electrician, not excepting those of Faraday 
himself. Joule, realising for the first time the import- 
ance of having a system of electric measurement which 
would make experimental results obtained at different 
times and un^r various circumstances comparable 
among themselves, and perceiving at the same time 
the advantages of a system of electric measurement, 
dependent on, or at any rate comparable with the 
chemical action producing the electric current, adopted 
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as tmit quantity of electricity, the quantity required to 
decompose nine grains of water, 9 being the atomic weight 
of water, according to the chemical nomenclature then 
in use^ 

He had already made and described very important 
improvements in the construction of galvanometers, and i 
he graduated his tangent galvanometer to correspond 
with the system of electtic measurement he had adopted. 
The electric currents used in his experiments were thence- 
forth measured on the new system ; and the numbers 
given in Joule*s papers from 1840 downwards are 
easily reducible to the modern absolute system of 
electric measurements, in ilie construction and general 
introduction of which he himself took so prominent 
a part. It was in 1840, also, that after exjjcriment- 
ing on improvements in voltaic apparalii'^, he turned 
his attention to “ the heat evolved by metallic conductors 
of electricity, and in the cells of a battery during electro- 
lysis.” In this paper and tho-^e follov\ ing it in 1841 and 
1842, he laid the foundation of a new province in physical 
science— electric and chemical thermodynamics— then 
totally unknown, but now wonderfully familiar even to 
the roughest comm on- sense practical electrician. With 
regard to the heat evolved by a metallic conductor carry- 
ing an electric current, he established what was already 
supposed to be the law, i amely, that “the quantity of 
heat evolved by it [in a given time] is always proportional 
to the resistance which it presents, whatever may be the 
length, thickness, shape, or kind of the metallic con- 
ductor/’ while he obtained the law, then unknown, that 
the heat evolved is proportional to the square of the 
quantity of electricity passing in a given time. Corre- 
sponding laws were established for the heat evolved by 
the current passing in the electrolytic cell, and likewise 
for the heat developed in the cells of the battery itself. 

In the year 1840 he was already speculating on the 
transformation of chemical energy into heat. In the 
paper last referred to and in a short abstract in the Pro- 
ctedings of the Royal Society, December, 1840, he points 
out that the heat generated in a wire conveying a current 
of electricity is a part of the heat of chemical combina- 
tion of the materials used in the voltaic cell, and that 
the remainder, not the whole heat of combination, is 
evolved within the cell in which the chemical action takes 
place. • In papers given in 1841 and 1842, he pushes 
his investigations farther, and shows that the sum of 
the heat produced in all parts of the circuit during 
voltaic action is proportional to the chemical action 
that goes on in the voltaic pile, and again, that the quan- 
tities of heat which are evolved by the combustion of 
equivalents of bodies are proportional to the intensities 
of thejr affinities for oxygen. Having proceeded thus 
far, he carried on the same train of reasoning and experi- 
ment till he was able to announce, in January, 1843, 
that the magneto-electric machine enables us to convert 
mechanical power into heat. Most of his spare time in 
the early part of the year 1843 was devoted to making 
experiments necessary for the discovery of the laws of 
the development of heat by magneto-electricity, and for 
the definite determination of the mechanical value of heat. 

At the meeting of the British Association at Cork, on 
August 21, 1843, he read his paper ^‘On the Calorific 
Effects of Magneto-Electricity, and on the Mechanical 


Value of Heat.” The paper gives an account of an 
admirable series of experiments, proving that heat 
generated (not merely transferred from some source) 
by the magneio*electric machine. The investigation 
was pushed on for the purpose of finding whether a 
comtant ratio exists between the heat generated ami 
the mechanical power used in its production. As the 
result of one set of magneto-electric experiments ^be 
finds 838 foot lbs. to be the mechanical equivalent of the 
quantity of heat capable of increasing the temperature ot 
one pound of water by one degree of Fahrenheit's scale. 
The paper is dated Broomhill, July, 1S43, but a post- 
script dated August, 1843, contains the following sen- 
tences:— “We shall be obliged to admit that Count 
Rumford was right in attributing the heat evolved by 
boring cannon to friction, and not (in any considerable 
degree) to any change in the capacity of the metal. I 
have lately proved experimentally that heal evolved by 
the passage of water through narrotv tubes. My appa- 
ratus consisted of a piston perforated by a number of 
small holes, working m a cylindrical glass jar containing 
about 7 lbs. of water, I thus obtained one degree of Iteat 
per lb. of water from a mechanical force capable of 
raising about 770 lbs. to the height of one foot, a result 
which will be allowed to Ire very strongly confimiatory of 
our previous deductions. I shall lose no time in repeat- 
ing and extending these experiments, being satisfied that 
the grand agents of nature are, by the Creator's fiat, 
indestructible^ and that wherever mechanical force is 
expended, an exact equivalent of heat is always ob- 
tained.*’ 

This was the first determination of the dynamical 
equivalent of heat. Other naturalists ani experimenters 
about the same time were attempting to compare the 
quantity of heat produced under certain circumstances 
with the quantity of work expended in producing it ; and 
results and deductions (some of them very remarkable) 
were given by Sdguin (1839), Mayer (1842), Colding 
(1843), founded partly on experiment, and partly on a 
kind of metaphysical reasoning. It was Joule, however, 
who first definitely proposed the problem of determining 
the relation between heat produced and work done in 
any mechanical action^ and solved the problem directly. 

It is not to be supposed that Joulc^s discovery and the 
results of his investigation met with immediate attention 
or with ready acquiescence. The problem occupied him 
almost continuously for many years ; and in 1878 be gives 
in the Philosophical Transaetions the results of a fresh 
determination according to which the quantity of work 
required to be expended in order to raise the temperature 
of one pound of water weighed in vacuum from 6 (P to 
61® Fah., is 772'SS foot of work at the sea-level, and in 

the latitude of Greenwich. His results of 1849 
agree in a striking manner ,with those obtained by Him 
and with those derived from an elaborate series of ex- 
periments carried out by Prof. Rowland at the expense 
of the Government of the United States. 

His experiments subsequent to 1843 on the dynamical 
equivalent of heat must be mentioned briefly. In that 
year his father removed from Pendlebury to Oak FieM, 
Whalley Range on the south side of Manchester, and 
built for his son a convenient laboratory near to the boose- 
It was at this time that he felt the pressing need acai- 
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rate thtttnotneters ; and whiUt Regnault was doing the 
same thing in France Mr, Joule produced, with the 
assistance of Mr, Dancer, instrument maker^ of Man- 
chester, the first English thermometers possessing such 
accuracy as the mercury- in-glass thermometer is capable 
of, Some of them were forwarded to Prof. Graham and 
to Prof. Lyon Playfair : and the production of these in- 
struments was in itself a most important contribution to 
scientific equipment. 

As the direct experiment of friction of a fluid is dependent 
on no hypothesis, and appears to be wholly unexceptionable, 
it was used by Mr. Joule repeatedly in modified forms. 
The stirring of mercury, of oil, and of water with a 
paddle, which was turned by a falling weight, was com- 
pared, and solid friction, the friction of iron on iron under 
mercury, was tried ; but the simple stirring of water 
seemed preferable to any, and was employed in all his 
later determinations. 

In 1847 Mr. Joule was married to Amelia, daughter of 
Mr. John (irinies, Comptroller of Customs, Liverpool. 
His wife died early (1854), leaving him one son and one 
daughter. 

The meeting of the British Association at Oxford in 
this }car, proved an interesting and important one. 
Here Joule read a fresh paper “On the Mechanical 
Equivalent of Heat.” Of this meeting Sir William 
Thomson writes as follows to the author of this notice : — 

“ I made Joule’s acquaintance at the Oxford meeting, 
and it quickly ripened into a life-long friendship. 

** I heard his paper read in the section, and felt strongly 
impelled at first to rise and say that it must be wrong 
because the tnie mechanical value of heat given, suppose 
in warm water, must, for small differences of temperature, 
be proportional to the square of its quantity. I knew 
from Carnot that this must be true (and it ts true ; only 
now I call it ‘molivity,’ to avoid clashing with Joule^s 
‘mechanical value.’) But as I listened on and on, I 
saw that (though Carnot had vitally important truth, 
not to be abandoned) Joule had certainly a great truth 
and a great discovery, and a most important measure- 
ment to bring forward. So instead of rising with my 
objection to the meeting I waited till it was over, and 
said my say to Joule himself, at the end of the meeting. 
This made my first introduction to him. After that I 
had a long talk over the whole matter at one of the con- 
v€rsn»wnes of the Association, and we became fast 
friends from thenceforward. However, he did not tell 
me he was to be married in a week or so ; but about a 
fortnight later I was walking down from Chamounix to 
commence the tour of Mont Blanc, and whom should 1 
meet walking up but Joule, with a long thermometer in 
his hand, and a carriage with a lady in it not far off. He 
told me he had been married since we had parted at 
Oxford 1 and he was going to try for elevation of tempera- 
ture in waterfalls. We trysied to meet a few days later 
at Manigny, and look at the Cascade de Sallanchea, to 
see if it might answer, We found it too much broken 
into spray. His young wife, as long as she lived, took | 
comjalete interest in his scientific work, and beth she and 
he showed me the greatest kindness during my visits to 
them in Manchester, for our experiments on the thermal 
effects of fluid in motion, which we commenced a few 
years later," 
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“Joule's paper at the Oxford meeting mad^ a grea^ 
sensation. Faraday was there and was much struck with 
it, but did not enter fully into the new views. It was 
many years after that before any of the scientific chiefs 
began to give their adhesion. It was not long after, when 
Stokes told me he was inclined to be a Joulite.” 

“ Miller, or Graham, or both, were for years quite in- 
credulous as to Joule’s results, because they all depended 
on fractions of a degree of temperature — sometimes very 
small fractions — his boldness in making such large con- 
clusions from such very small observational effects, is 
almost as noteworthy and admirable as his skill in ex- 
torting accuracy from them. 1 remember distinctly at 
the Royal Society, I think it was either Graham or Miller, 
saying simply be did not believe Joule, because he had 
nothing but hundredths of a degree to prove his case by.” 

The friendship formed between Joule and Thomson in 
1847 grew rapidly. A voluminous correspondence was 
kept up between them, and several important researches 
were undertaken by the two friends in common. Their 
first joint research was on the thermal effects experienced 
by air rushing through small apertures. The results of 
this investigation give for the first time an experimental 
basis for the hypothesis assumed without proof by Mayer 
as the foundation for an estimate of the numerical rela- 
tion between quantities of heat and mechanical work, and 
they show that for permanent gases the hypothesis is very 
approximately true. Subscquenlly Joule and Thomson 
undertook more comprehensive investigations on the 
thermal effects of fiuids in motion, and on the heat ac* 

! quired by bodies moving rapidly through the air. They 
found the heat generated by a body moving at one mile 
per second through the air sufficient to account for its 
ignition. The phenomena of “shooting stars” were 
explained by Mr. Joule in 1847 by the heat developed by 
bodies rushing into our atmosphere. 

It is impossible within the limits to which this sketch 
is necessarily confined, to speak in detail of the many 
researches undertaken by Mr. Joule on various physical 
subjects. Even of the most interesting of these a very 
brief notice must suffice for the present. 

Molecular physics, as I have already remarked, early 
claimed bis attention. Various papers on electrolysis of 
liquids, and on the constitution of gases, have been the 
result. A very interesting paper on “Heat and the Consti- 
tution of Elastic Fluids " was read before the Manchester 
Literary and Philosophical Society in 1848. In it he 
developed Daniel Bernoulli’s explanation of air pressure by 
the impact of the molecules of the gas on the sides of the 
vessel which contains it, and from very simple considera- 
tions he calculated the average velocity of the particles 
requisite to produce ordinary atmospheric pressure at 
different temperatures. The average velocity of the par- 
ticles of hydrogen at 32® F. he found to be ^55 feet per 
second, the velocities at various temperatures being pro- 
portional to the square roots of the numbers which 
express those temperatures on the absolute thermo- 
dynamic scale. 

His contribution to the theory of the velocity of sound 
in air was likewise of great importance, and is distin- 
guished alike for the acuteness of his explanations of 
the existing causes of error in the work of previous experi- 
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tne|kterS| and for the accuracy, so far as v:as required for 
the purpose in hand, of his own experitnent&r His deter- 
mination of the specific heat of air, pressure constant, and 
the specific heat of air, volume constant, furnished the data 
necessary for making Laplace's theoretical velocity agree 
with the velocity of sound Ciitperimentally determined. On 
the other band, he was aide to account for most piuziing 
discrepancies which appeared in attempted direct deter* 
minations of the diiferences between the two specific heats 
by careful experimenters. He pointed out that in experi- 
ments in which ait w as allowed to rush yMtvW^ ox explode 
into a vacouin, there was a source of loss of energy that 
no one had taken account of, namely, in the sound pro- 
duced by the explosion. Hence in the most careful 
experitnents where the vacuum was made as pctfecl as 
possible, and the explosion correspondingly the more 
violent, the results were actually the worst With his 
explanations the theory of the subject was rendered 
quite complete. 

Space fails, or I should mention in detail Mr. 
Joule's experiments on magnetism and electro-majgnetj^, 
referred to at the commencement of this skctcli. He dis- 
covered the now celebrated change of dimensions produced 
by the magnetisation of soft iron by the current. The . 
pecuUar noi^ve which accompanies the magnetisation of an j 
iron' bar by the current, sometimes called the “ magnetic J 
tick," was thus explained. ! 

Mr* Joule's improvements in galvanometers have al- | 
ready been incidentally mentioned, and the construction j 
by him of iicc urate thermometers has been referred to, ; 
It should never be forgotten that he first used smalJ i 
enough needles in tangent galvanometers to practically | 
annul error from want of uniformity of the magnetic field. | 
Of ofiber improvements and additions to philosophical { 
instruments may be mentioned a thermometer, urvafected | 
by radiation, for measuring the temperature of the atmo- 
sphere, an improved barometer, a mercurial vacuum 
pump, one of the very first of the species which is now 
i^ing such valuable work not only in scientific labora- 
tOi-ics, but in the manufacture of incandescent electric 
lamps, and an apparatus for determining the earth's hori- 
zontal magnetic force in absolute measure. 

Here this imperfect sketch must close. My limits arc 
already passed. Mr. Joule has never been in any sense 
a public man ; and, of those who know his name as that 
of the discoverer who has given the experimental basis 
for the grandest generalisatton in the whole of physical 
science, very few have ever seen his face. Of his private 
character this is scarcely the place to speak. Mr. Joule is 
still amongst us. May he long be spared to work for 
that cause to which he has given his life with heart-whole 
devotion that has never been excelled. 

In Jtme, 1878, he received a letter from the Earl of 
Beoconsfield announcing to him that Her Majesty the 
Queen had been pleased to grant him a pension of aoo/i 
per annum. This recognition of his labours by his 
otMMtry was a subject of much gratification to Mr. Joule. 

Mr. Joule received the Gold Royal Medal of the Royal 
Society in 1852, the Copley Gold Medal of the Royal 1 
Society in 1870, and the Al^rt Medal of the Society of | 
Arts from the handa >of the Priieee of Wales in 1 880, ] 
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COAL-TAM > . 

A Treatise on the DistWatioft of Ort/- Tar mfi 
momaca/ Li^or, and ike Separation from tketH oj 
Valuable Ppvducts, By George Lunge, PH.D*, 

Professor of Technical Chemistry in the Federal Poly- 
technic School, Zurich. (London : Van Voorst, 

A couple of centuries have just elapsed since the first 
English patent was granted to Becker and SeiiNt for 
"a new way of makeing pitch and tarre out of pit Cpl^, 
never before found out or used by any other" ; and 
F742 a second patent was obtained by M. and T, BertOp 
for the manufacture of “an oyle extracted from a fliUTy 
rock for the cure of rheum at ieV, and scorbutick^ and 
other ca‘^cs." Whether wc have here a foreshadowing 
of the antiseptic method of treatment is impossible 10 
say, but that there was virtue of another sort in 
was fully recognised by the Earl of Dundonald, the 
father of brave Lord Cochrane, who, towards the close of 
the last century, set up tar ovens on a pretty extensive 
scale in .Ayrshire. 

What we know as the coal-tar manufacture ts however 
practically an industry of the present generation : it is 
not even contemporaneous with that of the making of 
coal-gas, for during the earlier yc *rs of that manufacture 
the tar was counted as the most noxious of bye products 
to be got rid of by being butnt under the retorts or by 
being turned into the nearest stream. Wc have changed 
.all that however, and to-day the tar is among tho^w sub- 
stances which, as Hr. Siemens pointed out the other day ■ 
at Southampton, make the products of the destructive 
distillation of coal so much more valuable than the coa 
itself. 

England is the great tar-producing country of tbef 
world ; at the present lime about half a million tons o 
tar are produced annually throughout Europe, of which 
we make about tbrec-fifihs. The distillation of coal^ar 
as a starting-point in the manufacture of colouring niattm 
has indeed become one of our most important cheipical 
industries. We however do not make these colourhV 
matters although we are the principal users of them. 
Although Faraday first dlficovered benzene, and Manifold 
gave his life in showing us how to isolate that sab^taa^e 
on the large scale, and although Perkin led the way ^ 
the discovery of aniline purple* the first coal-tateoknurr 
nevertbelesz the manufacture of the so^cafled co^-tar dyee 
has mainly centred itself m Germany. We send to the 
Germans the crude material, and they return to us the 
finished products. At fhe same time we also 
many iA the chemicals necessary to transmute the 
substances into the costly dyes. In fact in this ma^r 
we arc'as mere hewers of wood and drawers o( watet^ fi 
circumstance which doubtless has not escaped the attan- 
tipnof the Royal Commissioners who ore to trepoelt^fih; 
the technical education of ttds country. We Imvehitit 
far to seek in tracing the cause of this : it is simply owhV 
to tha extraordinary development rf Chemical refsardh id 
Germany arising largely from the attitude of the , <kmm 
universities towards scientific inqitity^ , l 

Wo have to thank Prof, Lue^ for whkt is in 
the. only monograph on thin subject of tor 
iiV Qur own or in any 

one more fitted, both from praettesd dxperieimee^ 
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could ^ve been found to undertake the 
Ahreacfy in 18^7 Dr. Lunge had published a 
treialiee in Gennan on the subject ; this has now been 
into the present excellent work^ which de* 
scnlMS the processes of manufacture as carried on in the 
laayeiit and best arranged tar and ammonia works in 
England and the Continent. In the preparation of the 
tvew^ work the author has received much assistance from 
Sdhhy^ho ihia e4)^n^i|re ^ of these 

;'^0i|hpter 1. is mainly enneemed with the twigin of coal- 
historical notes on Its applications, and with 
tliris general thargdi^ of the tars ol^atned from various 
sonrees. Much In thisehapter;i as indeed in other parts 
of the work* is of diretii interest to the gas-engineer. An 
iroh smelter has been defined as one who makes ^ag, 
ahd the economical production of cast-iron is very much 
a c|iiettion of the economical production of the proper 
tort of slag. So imj^ant indeed are, nowadays, the 
^^rwsidtial’' products in the manufacture of coaLgas that 
e gaa^gineer may with even greater mtth be described 
aw aatakerof coal tar and aminania^water^ and we fnhy 
agree with Dr. Lunge that with the electric light looming 
in the near future, gas managers will have to consider the 
market prices of these ** residuals/' as influencing the 
mode of their manufacture, more carefully than they have 
hitherto done. They must in fact recognise that they 
are just as much makers of tar and ammonia as of coal- 
gas, and whether the one or the other is to be worked for 
must be governed by calculations depending upon the 
relative prices of gas and tar. 

Chapter II. deals mainly with the properties of coal-tar 
and its constituents. A very complete list of these is 
given, and special attention is paid to their physical cha- 
racters whenever these have been ascertained. Benzene, 
tOf course, is very fully described, even to an account of 
the rival theories of Kekul<$, Claus, and Ladenburg as to 
its constitution. Wc entirely endorse Ur. Lunge's recog- 
nition of the enormous value of Kckuld’s famous hypo- 
dMw in Ihe development bf the history of the aromatic 
f the avenge tar dlatUler will, we 

in wonder and annasembnt at the idea 
Wf consequences flowing from pictures of 

prisma lit o^er words the description on 
the parent member 
group is fmrtdobkld to be of tke sligfatest 
igntwant of the mod^ methods of nqpre* 
coiiveye nd new hiffoiniaii^ to 

; with- 

Wring, 
ks nse 
pidnnqioir- 

Wi1ihe$/&c. Chapter IV. deals Wifb methods of dis- 
tilling coal'dar, such as its distUkCion by steam and by 
&r«k This and the neat chapter (Chapter V.), on pitch, 
are extremely well illustrated by cuts and plates showing 
ithe bfst metboeb of consttnmiiig^^^ condensing 
^paratus, mode of treating the gaaei: and the difrerent 
series of valudblO figarea and tables 
of riie resttUa obtaiiM in various works in 
i^nglaidi diffhrOnt tars. 

treat of anthiaoefle aod creosote 
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oil, and considerable attention is given to the important 
question of the quantitative determination of anthracene 
and of the so-called coal-tar acids. Chapter VIll. is 
concerned with phenol or carbolic acid and naphthalene, 
and contains many valuable details as to the manufacture 
of carbolic acid hitherto unpublished : we would especially 
instance the careful description of the mantrfacture of 
pure phenol, as carried on in Lancashire which is fur- 
nished by Mr. Watson Smith. Chapters IX- and X. 
treat of what is technically known as “light oil "or “ crude 
naphtha/' and of its rectification by steam. The last 
chapter (Chap. XL) is entirely devoid to the $td>jea of 
giis4iquor^ or the sintmoiiiacal liquor obtained at the gas 
wotks by cundensatton in the hydraulic main and by 
washing the gas in the scrubbers. Ammonia is in fact 
one of the most important products of the destructive 
dlstlHatian of cool ; Indeed the supply falls vciy far shcMt of 
the deimnd made by the employment of ammonlacal salts 
in artificial manures and in the manufacture of soda ash by 
the modern method. The price of sulphate of ammonia 
has been pratically doubled within the last twenty years. 
Whether ammonia will ever be produced commerdaliy 
from the njitrogen of the air is a vexed question, battihirre 
is no doubt that if the coking of coals coold only be 
carried out in a rational manner we might count upon an 
important addition to our stock of ammonia and of tar> 
U is indeed to this source that we must more immediately 
look for the increased supply so urgently needed* 

Dr. Lunge has already muriched our literature by a 
most valitiblg’Ueaiis^ on another of our most important 
chemical indhstriOs, viz. the manufacture of alkab, and 
he has still further added to our debt by the publita- 
tion bf the present excellent manual. The work is ex- 
tremely well got up, and deserves to be on the tafa^^of 
every gas Ipaimger and tar distiller in the kihgdom. 

T. E. THOftM 

om BOOK SHBLF 

TbAfrr fity iht Qu^HiwUve Analysis Sin^k 
and Basy Mixtures” By Joseph Barnes. (M^- 
chester ; James Galt and Co. ; London ; Simpkin, 
Marshall, and Co., 1882.) 

Thesk tables are evidently compiled by one who has had 
considerable experience in teaching qualitative analysis ; 
the directions are always dear and to the point ; the 
student is not confused by too many alternative methods, 
neither ii the art of anal>sis made altogether a matter to 
be learnt by rote. The short and simple solubilities table 
on p. 37 is especially to be commended. If we must have 
yet another set of tames for elementary qualitative analysis 
let us have these by .Mr* Barnes; but have wc not sufficient 
already ? 


iMTTEJiS TO THE EDITOR 

[TJke Ediier dm netheU ldmflfri»p<mMhJ^epiniomtxpr^ 
ty Mis tetre^mditnit, Bibket can kc undertake to rstutn, 
or U conw/omd udtk ike writm of^ refictd mamuscrBds^ 

Nou^ektakenofamnymmscommumcaHoHs, 

ryilr Editor «wWrj/r carru^ondmie to ke^ thnr temrt 

astkoeias fombk, Tke ynsture an kis space ts sofmt 
Mat bit afkermse to ensure ike appearMCe^ 

ffYPmmmvbatiam containing interesHnr ami 
^ , , - The .^Cornet 

' At 4.30 this morftlnqr this cowet wss a most consplowms 

in the dear sky, la th 4 With toe 
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\Ott. 36, iSSa 


oira About 5 in wUlth at its widest part, beiiy' sliratly curved 
u'ith the convexity dou awards. The lower e^e oAhe tail was 
very sharp, but the upper edge was gradually Aaded off. The 
nudeos was consklerafaly lengthened out in the direction of the 
tail to an extent of quite three tiroes its width. Its estimated 
length was 

On examination aith the spectroscope, with the nucleus 
across the slit, there appeared a narrow continnous spectrum 
crossed by ihi ee bands, which I at once recognised as toe u^ual 
hydrocarbon lines ; the central one was the brightest, and 1 could 
see no other lines hut these three. 


ment of the end of the tail on one side, and a well^effiied 
streamer shooting out at a slight inclination towards the other. 
The direction of the latter is such as to pass quite clear of the 
head, which is not a necessary consequence of its indh&atioi^ 
because of the curve which charact^!>es the sharply*defined 
southern edge of the whole tail. 

It is surely unusual for such decided features to present tbeiiw 
selver at the very end of a comet's tail. 



As a whole, the comet seems to have changed wonderfully 
little during the three weeks since I first saw* it. Its change <» 
place, also, is so UiOd crate that, at this rate, there seems no 
reason why we ^hould not sec it for mouths yet. What if it 
should not vanish at all ! J. HerscHEL 

Collingwood, October 23 


For several morningK past we have had fine views of the 
comet, fir^t seen in Euglaud by Mr. A. Common. I inclose a 
sketch taken this morning, as accurate as I could make it with 
mater iaU at hand. 

It is chiefly remarkable (i) for the crescentic end of the tai^ 
the lower or eastern horn being lorger than the other ; (a) for 
the distinctness of the shallow in the space beyond the taiL 
shadow obviously projected hy the comet. Such a shadow I 
have never seen in any nf the comets which have been under my 
observation during the last fifty years, nor do 1 recollect to have 


At 5.2 a. m, Greenwich time, the po ition of the nucleus was 
determined with the equatorial to be K.A. loh. 9m. 33s., Dec. 
ifi* 18Y', being a mean of two observations. 

1 send sketches of the comet, a small star, which 1 have not 
identified, appeared in the field of view about 2' 40'' from the 
nucleus as drawn, and if identified may assist to check the posi* 
tion of the nucleus as given by the circles. 

The morning was exceptionally clear, so much so, that, at 
dawn, when we could read small print out of doors, 4th magni* 
tude stars were clearly visible. Geo. M. Sbabroke 

Rugby, October 23 


I INCLOSE a drawit^ made this morning after a prolonged 
examination (with a binocular) of the end of the comet's tail. 
Should you think the peculiar features which I have endeavoured 
to portray of sufficient interest to reproduce, the drawing is at 
our service. It is difficult to indicate truly features of this 
ind without exaggeration, if the^ ore to catch the eye at all ; 
but I am sure the exi^^geration is very slight,^ The tail would 
seem to be about to ei>d rather suddenly and with a broad end, 
when, from near the middle, shoots out, at a slight inclination to 
the general direction of the tail, a cleanly^shaded wisp. And as 
though tbU were due to a kind of cleft or parting, \hert is a cor* 
responding broader sweeping-aside of the tail-end on the other 
side. One is at once reminded of the backward fraying of the 
brtxsd side of a large feather. The effect is a decided enlaige- 


Tht Comet from Caiums, Oct<]>bet si, between 5 and 6 a.m« 

seen it described. (Here I have no access to books on the 
su^ect.) 

1 presume that the propinquity of this comet to the sun U tbo 
reason why the shadow ts unusually vi&ihle in oontrast to the 
luminosity around it ; but probably the peculiar olearnesa of our 
atmosphere renders the phenomenon clearm' ffian it may be In 
England. In any case the appearance is inleresling in rdatlon 
both to the nature of cometary matter, and to that of Ught and 
shade in spece. C. J. B. WlUJAMS 

Villa du Rocher, Cauae'^r FrajmCi October 21 





Oct, 26, iSH^ 
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The comet was well «een otre on MonHny, October 23, fur 
some considerable time al>oiat 5 a.m.^ though clouds occasioiuliy 
htd part of it I noticed the foUouing: — 1. The length that 
was clearly visible was such, that if the head had been placed on 
Slrios, the tail would have reached to Orion's belt. 2. The 


lower edge of the tail was comparaMvely sharp and brightly 
defined, while there was t o well-defined upper edge. 3. At 
first aight the tail ended, fairly abruptly, in a tihort fork. Bui 


on gbucii^ to one side, so as to allow the image to fall on a 
more aensirive part of the retina, one became aware that the^e 
two forks were continued in a very faint and baxy manner as far 
agahl .iM the length of the comet first noticed (nkentioned arid 
mi^efed in (il)) Or, more atrictiy, one became aware of a 
bbk^k lift hi the sky behind the comet, in Its direction, above 
end below which the sky was faintly luminons. One may ^ay 
that at first sight the comet ended like a houM-mtniu’s on more 
csireful observation like a swaJlowV, taiU The Mat length of 
the comet thus seen w os enormous ; and the appearance sug- 
gested an even greater extension. w. Laeden 

Chdtfnhen)i October 24 

Although the fact is mentioned in Nature of the 5th 
imt, diet the comet was obferved by Mr. Finlay, the Fir-t 
Asstslaot to the Astronomer- Royal at the Cape of Good Hope, 
at ^ a.rrL on Sq>tember h, perhaps the t Jlowing graphic account 
of Its appearance, which I extract from a letter received this 
morning from my friend Mr. G. B. Bennett, dated Water-Hof, 
Cape Town, Septemlicr 26, may have some interest. Mr. 
Dennett believed himself the earliest obfer\'er, but be does not 
consider the comrt more conspicuous nn thi» occadon than it 
was in 1843. 

** I take an eitpecial intcre t in our present visitor, as I fancy 
that 1 am the very firMt pert^on who saw it, mid thU wa^ on the 
Slhinst, at 5 a.ni I attracted into the garden by the mar- 
vellous brilliancy of the stars. On turning my eyes ea-tward I 
detected a stranger at once ; it did nf)t appear as a comet, but 1 
knew' that there ought not to Iws any large star in the spot 
occupied. It was about midway between A tpherat {Cor Hydrad 
and kegulus ; ihe latter, however, was not visible at the time I 
called to my daughter, and asked her to put her head out of the 
window, and she at once said, ‘ a comet.' 1 then wrote a Hvte 
to the Kditor of the Ttmts announcing it ; this letter did 
aot reach him, it would 1 >e long to explain why. ... It is of 
such size and brilliancy as to be seen in the brightest sunshine. 
I saw it ReptemW 18 between noon and i p.m. Dr. Gill is 
reported to have said, ‘the largest for 2Co years.' I don’t 
believe be said so ; if so, he could not have ^eeii the one of 
March, 1843.” 

My friend adds that he has ascertained most po itively that it 
was not ob-erved from the deck of either of the mail steamers 
AtkfHiAn or Garik then approaching the Cw>e, The 

Utter carried Father Perry and the memhera of the Transit of 
Venas ExpHition. “ My belief is that it came within the ken 
of human vidon on the morning of the 8th September, and not 
before," His station of observation, Waterhof, is about half-way 
up Table Mountain, J. H, Lseroy 

October 19 

Referring to my letter of the ifitb, I beg to gay that the 
R.A. of the “neighbon ring object ** shonld have been 10b. ilm., 
and that it probably, not Schmidt's comet, as supposed, but 
tbe 7th or Sth mag. star 19980 l^lande, which does not appear 
in the B. A. Catalogue, or in the V,S, Catalogue, or in the large 
nUpsbf the $,D, V.K., or Cn Mattly’s Globe. It appeared to me 
of much greater magnitnde than the above. 

Bray, Co. WicUow, October 2i WrntworTH Erck 

The magnificeitt comet now viMble in our eastern sky .shortly 
before fcUDri>e is no dould being observed in England. In ca*>e 
it should not I may add that its approximate portion at 4h. 50m. 
a.m, (local mean time) tbis morninj m determined by my et^ua- 
torlally mounted <4! inch Cooke) leIe^cope wa-t K.A. loh, 55111., 
South declination 3'’ 29^ The tail by estimation is about 14^ 
and of unusual breadth. The borders of the tail appear much 
bfirttcr than the central part. H. Collett 

£ahore. The Punjab, India, September 25 

The Propoaed Bridge over the Forth 

It U no small evidence of the importance of this great under- 
taking, that the proposed scheme i;hould have drawn from Sir 


George Biddell Airy such severe criticism as that which appeared 
in last week’s Nature, Coming from sucli a source, this criti- 
cism is sure, not only to receive the most careful consideration 
of ihot'C few who are sufficiently conversant with such matters to 
form their own opinion, but is sure to have great weight with the 
much larger class who accept the opinion of tho^c they conceive 
best able to judge. It therefore behoves those who are res;>on- 
-iblc for this scheme, to make the best answer they ran. 
Whether they will be al le to remove al together the impressi in 
adverse to the scheme, may well he doubted ; but for my own 
part I do not anticipate that they will find much difficulty in 
meeting the objections raided, in so far as these arc definite. It 
is not my present object to defend, or even to discuss the merits 
of the proposed bridge ; what 1 wi>h to point out is ihat the 
knowledge of engineers as regards the theory of structures, is 
not a > imticrfect, or their methods of destguing such guesstvork 
as might be InAnrred from the tone of the i^tietsm. 

Sir Ge< ^e BiddcU Airy expo ses alarm lest in ihc design due 
consideration has not hern paid to the “fheory of buckling;" 
but whether this is so or not, does not appear from any circum- 
stance tn w bich he has referred. 

To make a strut rr **thniKt-lMir " 340 feet long to tustain a 
thrust of several hundred tons, dvmbtlesS a stupendous un- 
dertaking, but so is a bridge to carry a railway over tyoo feet. 
Hicre 1», however, no theoretical reason against tbe possibility 
of such ^tn1Ctures ; that is to say, assuming the same stren^h 
and elastic properties of material as are exfterienced in existing 
structures, it appears by the application of the principles of 
mechanics (hat both sucti distri^tions and • uch quontides of 
material are possible as will assure the safety of these structures. 
Whether or not such distribution and quantities have been 
secured in the de^i|;ns for these struts, could only lie judged of 
after careful consideration of the proposed lateral sections in 
conjunction with the longitudinal section, and to these no rtfer- 
enCe whatever U made in the criticis^m^. 

That the experienced engineers who have made themselves 
resi>onKihle for this de^^ign can have overlooked .<>ach an im- 
portant consideration aa t.uckling is very improbable. There is 
no possible accident tn structures which has neceived more care- 
ful consideratton than buckling, or of which the lairs have been 
more definitely ascertained. 

The very pretty method, given in -the appendix to the com 
mumcation under oonsirieration, for obtaining tbe formula 

W w C ^ U a wen-known application of the theory of clasti- 

a* 

cityv and is given by Bresse.* But ibis formula is known oidy 
to apply to prismatic bars very thin, cornered with their length, 
and istheretore of little practical u-'t. The laws of stiffness and 
strength for struts Of a solid section, were first deduced by Eaton 
Ilodgklnson from his ow n experiments, and have since been ex* 
tcndM v> struts of any section l>y lewds Gotdon at d Raukine. 

For wrought iron, putting P for the load, S the area of 
section, L the length, and r the lea'll radius of gyration of the 
section about any line in that section, the units Iwing inchC'i and 
lbs,, the formula is — 


36,000 ^ (1 


From this it w ill ht seen that / must he very large compared 
with r before this formula xsgucnc* the same fcirm as that which 
Sir George Hiddell Airy has obtained. 

Such general formulae are not, however, the only or the chief 
guides ill modern construction ; sufficient actual experience has 
been obtained as regards ' uch a great variety of forms for the 
elcmenfary parti of structures as to furnish rules for the propor- 
tioning of every class. And nlihough any novelty such a.s 
unprecedented size farni-hes matter for grave consideration, both 
a,s regards proportions and the possibilities of art, still the theory 
and data for asutring reasonable ‘aftty are availalde, and 
engineers must be much l>ehind the day if they neglect these. 

Owens College, October 21 Osuorne Reynolds 


I have read Sir George Airy’.': critici m of the design for the 
propoicd Forth Bridge with interest. So far as engineers are 
concerned the letter calls for no reply ; but as others pardonably 
ignorant of the present sUte of engineering Fcience may feel the 

• “Cottrs de Mdchanlque appliqurf,** p. bio (i8f6 . 
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fti Sir George Airy^ 1 propose uikb your per- 
misajoD o^Gvr a fAw^eKpImuiionB* 

Gk Airy svuDinftri»ee his leiuwrks noder six heiuls, but 1 
think two would hAve cuffioedi vis. thet the bridge was too big 
to pkoio Sir Georgei, And that the engineers were pcefimnAbly 
ineottipetent^ As to size, for exmople, Sir George considers the 
fn^t of the otmilever being ** longer tben the C^edral by 175 
feet h in itself enough to excite some fear,** and even to '^justify 
peat nlami." But when 1 look for some justification for this 
bold stAtement I find that Sir George doe^ not advance any 
reasota wbAtever, nor make use in any way of his high mathe* 
OkAticai Attauunents, but sknpl]^ iWi 9 the responsibility for this 
alarm on to the shoulders of the ** citizens of London/' asking, 
** would they feel themselves in perfect security? i think not ; 
and 1 claim the »ame nrivil^e of enterUining the sense of 
xitseeuriiy for the prt^xiied Forth Bridge." 

If Sir George had alleged that the stresses on the cantilever 
could not be calculated, or that the strength of the steel ties and 
struts Goold not be predicted, or that the cantilever conld not be 
erected, 1 might have replied by publishing diagrams of stresses, 
results of experiments, and the names of the firms %vho have 
tendered for the work. 1 cannot, however, answer an argument 
based upon the supposed fears of the citizens of London/’ 

To prove that Sir George’s criticisms imply a charge of in- 
cqmpeteiioy on the part of the engineers, 1 need only point rut 
that in one sentence be remarks that ''experienced engineers 
must have kaoan instances in which buildings have failed from 
want of consideration of buckling/’ and in another, that "there 
appears to he a fear of its occurrence in various parts of the 
bracket/’ when " the bridge u ill be ruined." .Sir George’s con* 
elusions on this head are, however, as he fairly enough stateis, 
"made in the total absence of experiment or explanation," and 
in ignorance whether *'a theory of buckling finds place in any 
of the books which treat of engineering. ’ To assume, how- 
ever, that an engineer is similarly ignorant, dearly amounts to 
a grave charge of incompetency. Again , how incompetent 
must the ergineer be who required to be informed that 
the "horizontal action of the wind on the great projecting 
brackets depends not i- imply on the wintPs pressure, but also 
on ill leverage," or who negkcte^l to provide for the conse- 
quent stresses. Yet Sir George does not hesitate to say. in 
reference to this, that " in the proposed Forth bridge there is a 
risk of daniter of the most serious kind, which may perhaps 
surpam alt other dangers. " 

As Bir George in the whole of his letter does not preduce a 
single figure or fact in support of his very serious charges, I 
must, in justice to Mr. Fowler and myitelf, explain that it was 
fropi no want of data. At Sir George’s request he was fur- 
nished with every necessary detail for ascertaining the maximum 
stress on each member, and the factor of safety, I stated in 
the paper refcTcd to by Sir George at the commencement of his 
letter, that under the combined action of an impos^sible rolling 
load of 3400 tons upon one span, and a hurricane of 56 lbs. per | 
square fool, the maximum stress uixin the steel would in no case , 
exceed 74 tons per square inch. Any useful criticism must be 
directed to prove that such load is not enough or that such strens 
Is too great. Nothing can be decided by api>eals to the citizens 
of London. 

Sir George’s remarks about what he terms " bucklin^j/’ and 
the total absence of experiment," I can hardly rcconale with 
his having read my paper, because 1 have there devoted six 
pages to the question of long struts, and have given the results 
of the moat recent experiments on flexure by myself and others. 
When he asks whether a tubular strut 340 feet long would be 
safe agaimt buckling, he has evidently overlooked the twenty 
years* existence of the Saltash Bridge, which has a tubular 
arched iron strut 455 feet long, subject to higher stresses than 
are any of the steel struts in the proposed bridge. Reference is 
made to the fall of the roof of the Brunswick Theatre, which is 
attributed to buckling. This accident occurred about fifty-four 
years ego, and consequently considerably before my time ; never- 
theless 1 have heard of it often, and if 1 am not mhtakra, the 
verdict of the jury was to the cflfcct that the fall of the roof was 
due to a carpenter’s shop webbing about twen^Ttve tons having 
been built on thetic rodj which s^ged under the weigld, and jk> 
pulled the feet of the pnnciijals off the wall, However that may 
be matters little, as engineers are in possession of more recent 
and trtbtwofihy data than the personal reminiscences of Sir 
Geoige Airy. American bridges invariably have long stmts, 
and conrequentty there is no Jack of practical experience on the 
Mbj«ct» 


The late Asironomez Royal tbioks^ that "Uut pa^oa^d «aii* 
sUuction is not a sofo onr/’ sod hoMt to «at il vrifeWaalriid 
Whan he u rote his letter it probably did . ool occur fo 
rival railway compniea mii^ he oitty lao glad to aeiae hold «f 
anything which might praiudlee Ibe Forth Brhhf* Pta^t aod 
iaWm tbe contractors who were preparbg their teodeiU the 
work. 1 do not complaio cl Sh Gecag^a aetioa^ ai it ioMeae 
a matter of taste of whkh be U sote judga. 1 WoeM- ^ 
mention that when he penned the ahOM scoteoce be hadi 
farnhhed by the engineers with the Parliamcotaiy ertfooee 
and other aocuipeats neemaikry to ioffiona bins of tile fetbw*# 
ing facU;— (Jt) That a wind p|!e»a«7e of 4^ Uxb py igpoo 
foot upon the front surface aould, aa stated in my paficr 
Forth Bridge, be "required to umet tbe brid^ ond eoder^lliA 
ideal pressure, though the wUid bneh^ would,, It Sa bni% boon 
the point of failing, none of the great tut es or tom ion iMrim* 
bars of tbe main girders would even be permanenllv defonnad." 
(2) From the eriueuce giveu before the Tay Brioga Gonmis* 
Stoner?, Sir Goorfe, being a wituca?, would know that^ mm 
supi>of>ing the workmanship had been good, a wind preasuxie etj 
about one-tenth of the preceding would have sufliced to destroy 
tbe Tay Bridge, (3) lie would also remember, no doa^ Jtia 
own report of 1S73, wherein he says that "the greatest wind 
j/ressure to which a plsiu surface like that of the Forth Bridge 
will be subjected in its uhole extent is to lbs. rer square foot;" 
(4) The Paiiiaiuentary evidence would informs him that 
the proposed design was the outcome of many months’ cotwidera- 
tion by the en|'iueer:»-iu-chief of the companies interested, 
reptesenting a joint capital of 235 millions sterling, and thajt it 
was referred to a Special Committee ol tbe House of Commona 
and to A special Committee of the Board of Trade iaspeoting 
officers fur examination and report, and that the reports or 
engineers and commit tees were alike unanimous in testifying to the 
exceptional strength and stability of the propcsed bridge. As a 
(ample of foreign opinion, I M onld quote that of Mr. Ciarke, the 
eminent American engineer and contraebT, who has built more 
big bridges hinnelf (hnn are to be found in the whole of this 
country, and who has just completed a viaduct 301 feet in 
height, l»y far the tallest in the world. Referring to tlie p^ 
poKcd bridge, he writes ; "If my opinion U of any value I wkdi 
to say that a more thoroughly practical and well comideped 
design I have never seen/’ I need hardly tay that the oph^ti 
of such a man has for more weight than that of on army o|i 
.'imateurs. 

Sir George Airy refers "unhesitatingly to the •usMuaion 
bridge " as the construction which ho (houM recommend. He 
has clearly learnt nothing on tJiat head during the paat hha 
years. In a report on the late Sir Thomas Bouch’a design ^ 
the Forth Bridge on the suspension principle, dated April 9, 
1873, he says : " 1 have no doubt of tne perfect sacceia of this 
bridge, and X i^hould be proud to have my name aaaociated wRh 
it/’ Chiefly on this rocommendation, and in spite of immefomt 
warnings from practical men, the bri^ was cornmenced,' but R 
had to be abandoned after apendiog many ihousanda, becansa 
having reference to the fate of tbe Tay Bridge, it was |tfo- 
nounced by the Board of Trade and every engineer of fleipriiettc»' 
at home and abroad to be totally unfit to carry rgUway teito 
in safety across the Forth. 

Sir George Airy stands alone in his advocacy of a siiapenaioti 
bridge for high speed trafoc, and in hU views a^ to m force, 
aud action of the wind on .sucli a suncture. Thui bciem so I 
maybe permitted to say that I should have foltno Uttfo tniisr 
giving if he had approv^ of the substituted girdev ^b)r|d|^, 
because It has been the aim of Mr. Fowler mid myaedf to daaisfl 
a structure of exceptional strength and rigidity, differhlg fti omy 
essential respect from that with which B2r George eVMeuny 
would still be proud to have hfo name associated, 

BiaAin»v; 


1'he alaruiing observatkma h* Sir George Aity'a papee^ Ibe 
stabiUty of tbe Forth Bridge as proposed by Mr, Fowier, 
appeared in your last issue, seem to call for a reply, anii tl^ 
1 am in a {xwition to make an unbiassed refily, as I had liolhihil 
whatever to do with the design, and moreover do md 
it. I disapj rove cf tbe idopM system as one ht the 
tribution of the material otn be economkal onk in a 
decree, and 1 object to iifrom an assihetk pofiitOFf yfowttmii 
also on account of some practical msons of minor itnfo^ 
have no hesitation in as^.erting that tlw mefotiid 
arranged in it— and very profanwy Is so arranged-^lKat ^ 
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_ ( What ctrtoted imitd «qAd tli 4 it of thf bdt 
^ ^ itowtam of tlwt ola*g. 

Tko'lMp^ to cOntAlns points of objection, twhich 

Ar« temii hi « geitonU <«ray vritbont Attempting e sdentiiic 
cri^tctl^ IbU is to be r^etted coaioideriiig the imputt- 
tftoe Hif the ittl^eeU 1 take eaoh point in tucceesioa With 
rtfflkMllto 

\ I ennnot ece nn objeotlon to the novelty of a MnMn, if, ee 
n thieeue, the conditions lire nnpreoOdent^ and if the author 
of thh Hltneeir ie eompellM to rocommend a system of 
stnki)b|r^veli^. 

II, whet, may be aeked, constUotee the enormity of magni- 
tndo erf a etnicram! part ? Is it the exceeslve proportion of 
strto in It aHsing from its own weight to that arising from other 
wei^ts and forces ? If so, it will be found that thU proportion 
ntay here be stiU vety small, although it may not be ignored, aa 
sometIftMH is done. 

in. The earperimental knowledge hitherto derived from strue^ 
turcs with rising degrees of magnitude hiut not upset the theories 
used in the calculations of strength. It cannot be asserted that 
the top Hange of a common roUeo beam, toeing a strut, we assume 
twenty times as long as it is wide, would l>c under a teat load in 
a safer position against buckling than the top tl^nge of tbe Ohio 
girder bridge, which is 510 feet long and 20 feet wide, or the 
bottom flange of the Forth Bridge, which U 675 feet lostg and 
from 33 to 130 feet wide. 

IV. We constantly rely on the strength of long strut* ; they 
eirist in all girden, and many of them nre of the same import- 
ance for the strength of the girders as the links for the strer^th 
of a chain. The theory of their strength, imperfect as It is, is 
applicable to all with a fair amount of truth, and there is no 
reason why it should not be applied equally to the struts in the 
Forth Bridge. 

V. A&ouming that the dangers from wind ‘pressure during the 
erection do iK)t concern us here, it would be intcrc*»tmg to near 
from the ai,fthor which {larts of the * reeled bridge woulrl pro* 
bably give way firft, and whether this would take place by 
cm^hiftg, shearing, twisting, or pulling actions. The leverage 
oflfered to wind by the long brackets would come into question 
only. w*hen the pressure is difTerent on the two sides of a plar. 
Tito dilleresice would produce a twisting action, which would 
exiat tn the ceiitral pier, but whldi could !>« obviated in tbe two 
aide pirn. Tberesvding leverage of the central pier is 37 ofbet, 
or atwut twodhirda of the noting leverage. Apnrdxiinately tbe 
same proportion obtaina with regard to the stability ngaiiwt tilt- 
ing under uniform w tod- prepare, while in the ca<« of the Tay 
Biutee the proportion was less than one-third. 

VL It ia highly improbable that Mr. Baker should not have 
calculated lua struts ; in his book on the strength of beams, 
columno, and arches, he gives a very intellrgible deduction of the 
theory of long strhls, which, although elementary and m>t so 
clmnt a« that by the author, reems original. I have found 
dmuctlons of that kiiul in most Engltoh text l>ooks, while in 
booka of feyreigh ori^n generally the equation of the line of 
Bemirtt U takeh a^ Uie starting point. Its approximate form 
ift^ 

Jif 

' n 

M being the bending moment at any |>otot, £ the modulus of 
etostldty, / (he moment of Inertia of the sectioii of the strut, and 
p the radius of curvature. The integratioa gives the hmiling 
weight acting endways tt|>oti a lot^ stmt, already Navter 
stated it, ^ 

HTm^S/ 

whem Vi C in the Taper^ This fcmola U not applicable to 
short struto* shiee ^mignt exceed the crushing stren^h of the 
toaterieil The UuiitiBg weight for short coninins is therefore 
caktttoiod with f p^ where / U tho aectional area and p 

the Mmn on the sectional unit. Unfortitoatoliy ther* nxisa 
am^ themes e dUftoeuee of opinion as to the proper velee of 
PI fdtitihe crushtog strength* tdtd btheto the ItoiH hf 

etoetimfer, imd nnar nod then there aie ctwtra w e r aies going on 
Pbtm mx totfttOr. Meeowhll*^ it to Impoe^e > «tork theliaiit 
stnlii whkih entoto. Brno- 

tM^l^eivert to IndWnct; ind toatthtot C^on, 
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This formula embeUhdied with some empirical coefficients gives 
good resukfl for struts of ordinary proportions, and as the struts 
m tbe Forth Bridge oeem to have ordinary jMroportlons, it to 
quite safe to use it for their calculation. M. am £ndr 

3, Westminatcr Chambers, Victoria Street, S.W., October 34 


Having retd with interest Sir G. Airy’s article on this sub- 
ject tn the last number of Nature, 1 am glad to see that it 
advocates a suspreni^'ion- bridge in lieu of the proposed structure. 
It may } erbapt» interest your readers to give the particulars of 
the Cheat International Saspeitnion Bridge over the Niagat^a 
River, which ^upt^ioits a carriage-way and a railway-track 
above. 

The length of span between the tOAOrs to 80O feet. There 
are 4 cable*, each imposed of 3640 wires No, 9* '155" diam., 
without weld or joint ; tlje cabin are 10" in diameter. Ail tke 
wires of each cable were re^wratcly brought into positioU, so that 
each one bears its fhU share of the tension. When a cable had 
been thus built up, it was tightly served with soft iron wire 
to hind the 3^4° wires together, and to preserve them from 
rust. 

Since this bridge was built, great improvements have been 
tirade in tbe tnanufacture of wire. Whereas the re^ tot a nee 10 
tensile stress at the moment of fracture of the liest <[ttalitic* of 
iron wire, such as that manufactured at Manchester for ihto 
bridge, does not much exceed 37 tons per square inch of section, 
hardentd and tempered Ued wire can now be made in large 
quantities and in long lengths with a minimum resistance at the 
moment of fracture of w tons per square inch. 

Steel plates, rod^ or bars cannot ne made in quantity with a 
higher re*>totanoe than 34 tons, or less than half that of wire. 
Hardened and temper^ steel wire similar to that used in pianos 
is thus clearly the mojt suitable material for su^])ension bridges, 
and hoa been recognised as such in America, where it is to be 
used ia the construction of the New York and Brookl)^ suspen- 
riem bridge, the span of which is the same as the prop^d Forth 
Bridge. 

Our English railway c'^gineers, however, have not yet recog* 
nfeed the great advantages wire possesEca over any other form of 
nuiterial wreh as hors, chains, &c., for resisting tensile stress, 
and the further advantages that wire can be tested more carily 
and made of a more uniform quality. 

Some ten years ago I called on Sir T, Bouch, the former 
Engineer to the Forth Bridge, to point out the advantage** of 
a temiwred steel wire suspension bridge over any other form, 
of structure for the Fctth Bridge. The idea was, however, 
nveer worked out on paper. Wiu.iam II. Johnson 

Manchester, October 23 

On the Alterations in the Dimensions of the Magnetic 
Metals by the Act of Magnetisation 

1 HAVE read with interest Prof. Barrett** pa|jer in Nature, 
V0I, xxvi. p. 585. Between hto rcsnlU as to the eflfect of majf- 
nettoatioii on the dimensions of bars of iron, of steel, nnd of 
nickel, and tbo>c of Sir William Thomson^ eX|)erimei)Ls ("EJcc- 
(rodynamic Quolittosof Metals,” Part Vll., PkU^ R. S., 

Part I,, 1879) on the effects of stress in the magnetisation of luirs 
of the same metal*, there exists a remarkable analogy, which, 
however, seems to break down in the case of cobalt. According 
to these experiments (which, 1 may mentiun, were carried out 
under Sir Witltom Thomson’.^ direction by my brother, Mr. 
Thoioas Gray, and myself), the effect of the application of inn- 
gitudinal pull to a bar of lri>n, while unddr the toffucnce of indue* 
tive force temUng to produce longitudinal magnetisation, is, f6r 
forces tower than a certain critleal value, called from the Imliun 
experimenter who fr'fct observed H# the Villari Critical Vahie, to 
totruase, and of tbe removid of pull, to diminish, Ae indumiVW 
magna^lMidon, When the magnettoing force exceeded the critical 
value, effseto ehth^ wgn, and tended to a constant vhltte 
as the inagnetistot for^ increased, 

Aghiil, of transveote pull, pfeduced by ^ 

hydfoataflh prvsitwe In ap Iron tube, 14 when applied, to 
ilbe longUtidinal magnetisation, and when rernnve^ to 
inmtiaee ll W? see, then; Trom Jouto^s result, confirmed by 
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Ptof. that the effect of longihidiitally mapiDetUing a 

bar of iron, or of increasinig its luagnetbation, is to mcrease its 
^ivaenaions longitudmally ^ to diminish thma laterally, so that 
the volume remains constant j and on the other hand, ftom Sir 
William Thomson's inveatigatioTts, that the effect of increase of 
longitadinal dimensions in an iron bar is to increa^, and of 
incroiLse of transverse dimensions to diminish its longitstdlnal 
maimetisation. 

This analogy holds also with reference to steel and nicheL In 
the case of bars of tbe^e metaU, we found ihelr longitudinal 
magnetisation to be diminished by the application of longitudinal 
pul!, and Prof. Barrett has found that bars of the same metals 
undergo a shortening when their longitudinal magnetisation is 
increased. 

In the case of cobalt, howeve^ the results do not agree. The 
results for eobalt, given in Sir W, Thomson’s paper, are some* 
what aobmalous, but tlw refer only to the effect of stress on 
magnetism In a bar which had been previously msgnetised and 
then placed while being experimented on, under the inffuenoe of 
the earth's vertical force The results were therefore complicated 
by (he effects of the stress on the residual magnetism, ^ far as 
these results go they bear out to some extent those found by 
Prof. Barrett, but farther experiments, the results of which have 
not yet been published, prove that the effects of stre^s are the 
same as for nickel. This is the case at least for all but low mag* 
netising forces. 

The Mhavioar of cobalt and nickel throughout a wide range 
of magaetising forces, and under the influence of both transverse 
and longitudiual stress, will, it is hoped, be fully investigated iu 
a continaation of Sir William Thomson's experiments, begun 
some time ago, and temporarily interrupted by other, and for 
the time being, more pressing work, but now about to be 
resumed. 

I may mention that my brother and myself pointed out in 
Naturf, vol. xviii. p. 329, the applicability of a modtflcalion of 
Edison's Taslmetcr to the measurement of the changes of dimen- 
sions produced in a body by magnetisation. We still think that 
this is perhaps the most simple method, and we have found it 
very sensitive for qualitative results. In our trials of it we have 
experienced some difficulty in obtatning a carbon button which 
would return after having been subjet^ to stress to the tame 
resistance as before. The experiments of Prof Mendenhall, 
however, tliat the kind of carbon used by Edison in bis 
Tasimeter possesses this property in perfection ; and we hope 
soon by the use of this car^n to obtain quanUtati^ results. 

ANDAtw Gray 

The Physical Laboratory, the University, Glasgow, 

October 19 


Aurora 

An aurora w^as seen at CrOydon at about 7 p.m. on Wednesday, 
the 18th inst. Three streamers of a whitish colour could be 
traced distinctly across the whole of the tky white the moon was 
still up. A. E. Eaton 

The Victoria Hall Science Lectures 

The po])uIar science lectures at the Victoria Hall have proved 
quite sumciently successful, so far, to make the managers wish 
to continue them, provided that the kindness of competent lec- 
turers make=( it possible to do so. There have been audiences 
each night of ab ut 600 — small compared with what the build- 
ing will bold, but not amiss for a Friday night, in a neighbour- 
hood where {except on Saturdays) people think twice before 
spending a penny. Those who have been present, agres in 
describing the audience as a i>eculiaf one, for whom greater sim- 
plicity is needed than for the audiences of mechanics’ institute.*, 
and the frequenters of penny science lectures in general. They 
are quite ready to attend and to be interested, and do not th uk 
an hour too long, provided the ball is kept constantly moving, 
but as to (bis tl^y are very exacting, and any breakdown of the 
apparatus, however temporary, places the tuccess of the lecture 
in serious danger. There are i tamps and wbisties of impatience 
at any pause, such as must occur in adjusting experiments, but 
these cease the moment the lecture proper proceeds. TliU isi* 
patience perhaps makes the sustained interest of a lantern more 
suited to the audience than the more varied but intermittent 
ex^rimeota 

It is to be wished these lectures could be nmre widely known 


among (he artisan class, who liRve not tpp nuMBy opp^rioaltifS of 
hsaring sound popular science. 

OKt or THS COKMiTtRR 
Royal Victoria Coffee Hall, Waterloo Road, S;£., Qteber 

mE TYPHOONS OF THE CHINESE SEAS* 

T his ^rk by the learned director of the 2l*Ka^Wei 
Observatory, consisting of lyt pages quarto^ and 
eight illustrative plafes giving the tracks of the twenty 
typhoons of i88(, may be regarded as the outcoiae of 
the recent establishment of meteondogical stations over 
the n^ons swept hy the typhoon, Tlia typhooiia of 
1880^ amounting to fourteen, were described Falker 
Dechevrens in a previous paper. These two papers, 
from the greater fulness and accuracy of their details, 
form a contribution of considerable importance to flie 
literature of cyclones. 

An examination of the tracks of these thirty^ftMlr 
typhoons shows that they generally have their ori^ in 
the lone comprised between the parallels of to^ and iTf 
some of them originating in the Archipelago of 
Philippines, but the greater number to the eastward of 
these islands in the Pacifle. The first part of their course 
is westerly and north-westerly ; they then recurve about 
the latitude of Shanghai, and thence follow a north- 
easterly course over Japan. During the first half of their 
course the barometric gradients arc steepest, and the 
destructive energy of typhoons is most fully deve- 
loped ; but after advancing on the continent, and, par- 
ticularly after recurving to eastward, they rapidly increase 
in extent, form gradients less steep, and ultimately 
assume the ordinary form of the cyclone of North- 
Western Europe. In illustration of the steepness of the 
gradients sometimes formed, it is stated that on July 45 
a gradient occurred of 2760 inches per 100 miles, or one 
inch to 36 miles. 

Typhoons do not occur during the prevalence of the 
noitn-east monsoon from November to May. lA 1S81 
the typhoon season extended from May 22 to November 
29. Jn Japan the true typhoon season is restricted to 
August ana September, the storms there during the other 
months resembling rather the ordinary cydones of tem- 
perate regions. Tbe tracks of the traluMs during the 
months of moderate temperature, May, June, the laUer 
half of September, October, and November, are the most 
southerly ; they lie fiattest on the pmllels of latitude, 
and present a great concavity looking eastward; but 
those of the warmer months, July, AumsL and the 
beginning of Sj^ember, exhibit on the otl^r hand, very 
open curves. This seasonal difference in the form of the 
tracks, taken in connection with the general form of toe 
recurving tracks of the West Indian hurricanes, which 
are less open than those 'of the Gxinese seas, anggests a 
possible connection between the forms of these Curries 
and the different distributions of atmospheric preesttiw 
prevaiUng over the continents at the time. 

Of the new facts brought forward in this report, the 
most important perhaps are those which show that the 
typhoon tracks nave the feature of recurvation as dis- 
tmctly as the hurricanes of the West Indies and ^ 
Indian Oceaa The d^ce of recurvation and the rw- 
tive frequency with which It occurs in the tracks ‘of the 
cydones of the Giinese seas, the West Indies^ (he 
Indian Ocean near Madagascar, and the Bay of Bengal 
respectively, are important features in tbe history of 
these storms, which such reports will do much to 
date. We shall look forward with the liveliest interd^t'tp 
Either Dechevrens* future reports, which from the 
of inquiry already indicated may be expected 
considerable light on the inffuence of extensive of 
dry ai;r and of moist air respectively^ end of 
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d«i«rmialiig tike contUtuM^ ^ the direc- 
cjoii el the ccmree ef cyclonei; am m indn^ce of 
iMklM mmtntaiikB and moitotatnous rUgesih breeking 
e eydcme ieto two distinct cydones^ which# from 
m ^HKcdlt^r necessarily experienced by seamen in iikter<r 
pvewg die complex phenomena attending, diem, often 
pkiw so destructive in their efl^ects* 

SEISMOLOGY IN JAPAN 

first earthquake that I ever feU took place about 
* a a.m. on the night of April 10, 1876^ On this night, 
which was soon after my arrival in Yedo» 1 had been In*' 
stalled In a new house. To be absolutely alone in a large 
partially furnished dwelluig in a strange land, and then 
m the dead of night to be wakened by a swinging motion 
of the bedstead, a rattling of windows, creaking of titnb^s, 
and flapping of pictures was more than bewildering. 

For some time after the motion had died away, which 
motion had several maxima axid tninima, some Httte rit|gs 
upon the bedstead which had been caused to swing, kept 
up a gentle clicking, and a night light ujmn a basin of oil 
as it swayed from side to side cast long flickering shadows 
across the room. The general behaviour of things was 
ghostly, and it was some time before I could assure 
myself that wh'^t I had experienced was an earthquake. 

Next morning, however, my doubts were dissipated by 
my neighbours making jocular inquiries about the nature of 
my experiences. Earthquake conversation, 1 may remark, 
is often used in Yedo to fill op the gaps in conversation, 
which in England are usually stopped by queries and 
truisms about the weather. This was my first earthquake. 

Pahnieri^s instrument indicated that its direction was 
about £.S.£. to W.N.W., and its force was 6 degrees. 
'"’By 6 degrees is meant that the shaking caused some 
mercury contained in a glass tube to wash up and down 
until a little string attached to an iron float on its surface 
had turned a pully and a pointer through fiP. Byobsmiag 
thf tables of these indkations it is seen that a very gentle 
shisldng of long duration may get up a violent osclSictioii 
in the mercury and so indicate a shock of a great number 
of degrees, whilst a violent sharp shock, which might kno^ 
over a chimney, may possibly only inoicate a few degrees 
Since my first eartnquake 1 have had the opportunity 
during the last six years of studying rather more than 
400 other shakings. One of these khook d jwn chimneys, 
unroofed houses, twisted gravestones, and by its action 
generally entitled Itself to be called destructive and alarm- 
ing. The efiect that this earthquake produced upon the 
nerves of many people was quite as great as that which 
might te product upon children with an imaginary ghost 
As resktents in Japan are so often alarmed by earthquakes 
it is cmly natuml that they should be led to study these 
phenomena. Amongst the first instruments whicn were 
employed for their invettigation were, as might be antici- 
pated, small columns, bowls of liquid, and other con- 
trivances, which are found described in nooks and papers 
treating of observational seismology. 

Columns which have been mam of various shapes 
and various materials have been found unsatisfactory, 
because it is seldom (even when a house may be sway- 
ing vioteatly), if they are on a stone platform firmy 
fixM to the ground that they are overturned. When 
U happens that they are ovtttumed, if there were 
sevotal columns side by side you yrould usually find 
tfrem lying pointing like the arms of a stsr^sh in dimrent 
tUteetions. If an earthquake was astarp blow, .no doubt 
tbe columns would frdt in the direction ^ the 
also toeards the pdnt from which ihe ^oefc caihe^ 
Yedo earthquakes, bo#sver, oommence gently, and tbe 
ctfinvAiiia cauabd to rock bdbrh It AQi, nbdts 

Imj^aneoffOtAdimm^begradimQ^^ Ahothet 

iw^^ mat some tbe cctomnii hadfrdkn 
ihodta and some adth rdlecIM sbocH or, 



that some were oveitttraed with the normal and 
frith the Bucceedtug transverse vibrations. 

Bowls of liquid mve been found impracticalde ; first, 
because it is sddpm thsEt in a bowl on a fimndad^n 
a ^ufMopUy measunlble amount of washing up is lAh 
^ and second, that any of the Usual methods bf 
registering the motion as well as many other methods, 
both chemical and mechanical which have been triedt are 
not satisfrurtory. Also there are the difficulties of freering 
and evaporation to contend with. 

Similart)' the records of the old-fashioned ordinary 
pendulum with a pointer resting in sand, or, what is 
perhaps better, provided with a sliding pointer writing 
oyer a smoked mss plate, are also very unsatisfactory. All 
that many of the carefully drawn records produced by 
pendulums appear to indicate, is that there has 
been an earthquake, and it has caused the pendulum to 
swing about. For reasons like these, after considerable 
experience tbe conclusicm arrived at is that the records of 
most of the older forms of seismographs and seismo- 
meters, of which kgions have been experimented with, 
can only be regarded as being siismcscopic. 

When we look into the history of observational seismo- 
logy, and take the following description of a seismometer 
invented nearly jSoo years ago as a standard of com- 
parison between tbe old and better known forms of 
earthquake instruments for registering ordinary shocks, 
it is doubtful whether this branch of earthquake investi- 
gation has been much advanced. This description was 
given to me by Mr. J. Hattori, vice- director of the Im- 
perial University. It was translated for me by my 
assistant Mr. M. Kuwabara. It runs as follows 

In a Chinese history called "Gokanjo/^ we find the 
following : ‘‘ In the first year of Y6ka (a.d. i 36) a Chinese 
called Chioko invented a seismometer. This iustrument 
consists of a spherically formed copper vessel (Fig. 1), its 
diameter being 8 ^ shalm.* It is covered at its top. Its form 
yisymUes a wuie bottle. Its outer pvt is ornamented with 
the figuias of dlfierent kinds of birds and animals and 
did peculiar Joekmg letters. In the inner part of this 
thscrumefil apiUar is so placed that it can move in eight 
directions. Also in the inside of this bottle there is an 
arrangement by which some record of an earthquake is 
made according to the movement of the pillar. On the 
outside of tbe bottle there are eight dragon heads, each 
of which contains a ball. Underneath these heads there 
are eight frogs, so placed that they appear to watch the 
dragon’s face, so that they axfi ready to receive the ball if 
it should be dropped. AU the arrangements which cause 
the pillars when it moves to knock the ball out of the 
dragon’s mouth are well hidden in tbe bottle. When an 
eartnquake occurs and the bottle is shaken, the dragon 
instantly drops the ball, and the frog which rereives it 
vibrates vigorously* Any one watching this instrument 
can easily observe earthquakes. With this arrangement, 
although one dragon may drop a ball, it is not necessary 
for the other seven dragons to drop their balls unless the 
movement has been in all directions ; thus one can easily 
tell the directioii of an earthquake. Once upon a time a 
dragon dropped its ball without any earthquake, and the 
people therefore thought that this instrument was of no 
use, but after two or three days a notice came saying that 
an earthquake had taken place in Rfisei. Hearing of 
this, tluise who did not believe about the use of this 
Instrument began to believe in it again. After this in- 
genious instrument had been invented by Chiokfi, the 
Chinese Government wisely appointed a secretary to 
make observations on earthquakes.” 

We have here I think not only an account of an «Mthj 
qui^ msmnbent which in principle is identic wtn 
many of our modem inventions, but the science has been 
coniobed with art The record of the Chinese Gown- 
ment establishing a aeismological bureau at a time when 
Amexka was omenown, and half of Wes . era Europe were 
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H . stand, wbkh is to that of the earth in the ratio of a c : C K. 
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i. Pendulums^ so far controlled by friction AS: tOt be 
dead-beat/’ provided with an indent which : hingoifids 
the earth's motion. The general constructivm ofc Ond of 
tihesc instruments will be understood from Fig. B B is 
a heavy lead ring, used as a pendului|^^;^. 0 sl»|h|k 
pointer loaded witn lead (so that it 
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friction), resting on a glass plate on the pendulum. This 
pointer is carried by an arm attached to the side of the 
pox containing the pendulum. Its object is to control 
tile swinging of the pendulum. P the index, axled near 
centre of gravity, C, of the pendulum, and again a 
abort distance below at a in an arm attached to the side 


3. Roii^g^^ SpA^es (Fig. 4). s is a segment of a large 
sphere with a centre near c. Slightly below this centre a 
hehvy weigjii;iB, which may be a lead ring, is pivoted. 

kitn^of an earthquake C is steady, and the earth's 
mMottt are magnified by the pointer c a n in the propor- 
tion *>f c A 4 A M, The working of this pointer or index is 
aknilAEto ilk«ut of the pointer in the pendulum. 

P Of all these instruments, of which there aW 
dons, are allowed to write on smoked glasi*' 
ktithe time of an earthquake are either being 
fc work or else .are stationary. For mriical 
t buoys, the water m a can^vith a flexible ^ 
weight suspended at the end of the long ' 







arm of a leror and stretching a stiff spring, have all been 
used with more or less success as stea^ points la ii* 
recording of vertical motion. 

For the invention of thr greater number, of these Ih- 
struments, which I may remark h«ve afarwudy done very 
mu^ in writing down actuiri earthquake motion, we are 
iuiplled to Mr. T. Gray. Messrs. £mtig, Cteplfo; 
wanier, and other members of the Seismologiea! Sode^ 
of Jafttn. have also made valuable contribmieas to i»t 
part & the euhiject. 

Scum of the more important xesults.irhicli hhvo been 
; anived at by the use of these awll other Uiiat^Ufiwhl 
are 
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and 4^mjme^ as 

^kco^QIOnccd. . : , J' 7yS ' ‘; ' /, 

a^^l'iiere lure uj»iMi% &bm two to ;Aii^ per 

O^tti^ottaUy there be eb^r eight 
'p The mimmm ataplittu^ H ect mfA peitkle is eel- 
doici oeer one udlUcD&trc» elthpiugh buMI^ mj^y swisg 
^itODigh severe! inches* When the ewpiwmis four or 
five wi^iiietres, and the^iiotion rapid,, w shock may be 
dangerous. . , ^ 



to what laboratory ocperwienu on.^lP^sg|kelim 

have been to theetoident of ^|bo m^notk ffitenemem the 
e^rt]^ .Kot only have re||yt^ similar to ttoap whkh^^v^^ 
him enumeratm for actual earthquakes , hH^n ohtoum, 
but also imny others* Thus it ia> found that itt the allu* 
vium of the Tokio plain a surface mive is piraditCed, os 
might be inferred from the fact that the observat^n of the 
horizontal and vertical coniponents of ^ motioar of 
ground, do wof enable us to deduce^ angina of entetgeusce 
for the shock and the depth of its origin. NormsJ dmd 
transversal vibrations have been clearly separated. The 
eifect produced by inequalities In the surface of the ground 
in cutting off the propagation of vibrations have been 
studied. Sma/^ hills appear to produce but a slight 


5 

4« During a given sho.^k the direction of motion may 
change, apparently showing the presence of normal and 
transverse vibration?. 

The motion of the ground imvards towards the 
origin of the disturbance has in certain cases been much 
wcaier than the motion outwards. In this respect the 
diagram obtained from an actual earthquake closely re- 
sembles the diiigram obtained when we explode a charge 
of dynamite in a bi^re hole. 





fi. The velocity, and with it the accelcniion for the in- 
ward motion^ is usually much greater than it is for the 
outward motion. 

In addition to these characters, earthquake motion has 
others which aie more complex, and are now forming a 
subject of examtnauon. Thus, for instance, experiment 
apparently indicates that two neighbouring points of 

f round (say at the distance of tw^o feet from each other) 
o not synchronise in their motion. This would indicate 
rtbttt a building, although it may be small, may not be 
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moved back and forth as a whole, but may Buffer con* 
sUlerable racking. 

The intervals m time between the actual earthquakes, 
which on the averam occur from io ten times per 
month, have been filled up with experimenls upon artifici- 
nhy iwbdttced earthquakes, made by eiqfdodimf charges of 
d^amite and gunpowder in bore noles. Tliese ea^* 
, menth in wbfofa the vibrations of thegroktvdprodiiosa hy 
the ee^skms havfe been simnltaneouitv written down at 
a nwihher of dilBbreat sti^ioh perbs^ been more 
Jnstructive thanihe actual earthquakes. They have been 
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effect, whilst cuttings (like a deep pond) are more or less 
effective in interrupting a disturbance. 

By the comparison of a number of diagrams of earth 
vibrations, taken simultaneously at different stations, it 
has been an easy matter to investigate the relative ampli- 
tudes of different vibrations. Near to the origin of a dis* 
turbance the amplitude of tlie norrn.al vibrations was 
found to be greater than that of the transversal ones, but 
the fonneTi as they progressed outwards, died out more 
quickly than the latter. The diminution in the period of 
these vibrations as they died out at a single station, or as 
they died out by propagation to distant stations, was also 
a matter of considerable importance. In connection with 
this subject it does not seem impossible that when we 
have, a large earthquake, say like that of Lisbon in 17 5 S? 


H.K>£ 
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that the vibrational period of the disturbance may gradually 
be so far reduced, although its amplitude may be great, 
that inhabitants in distant countries may be moved back- 
wards so slowly that the only indication of the motion 
would be a slow rising and falling in the waters of their 
lakes and ponds. 

May not certain diaturbanees of this nature, like the 
sfk^i of Switserhmdi usually attributed to variations in 
atmospha'ic pressure, be sometimes caused by slow oscil- 
lations of riiii description ? _ 

Sir WttliAttt Tlwmison has suggested that Mr. George 
jparwlA should Employ the same leasoning to discass th^ 
phenonienii os Ukat which he has so well ent|iwyw to dis- 
cuss the elastic yielding of the earth in conn^tioq& with 
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tfafl rise and &U of tides. Sudden altenHons in bare* 
metricid pinbsswie may possibly produce eartl^aakes of 
bm an^pBtude and slow ^^oa, similar to tSose hem 
refemd tc^^^kicb lutborto have bm passed by mmotioed. 
The foliowhie ate esaniples of the various records which 
have been rererred ta 

The diagram (Fig«> 5) is a tracing hrom a photograph of 
the east aM west compoiieiit of earthquake or March 
iii as recorded tn Tokio. The regularly marked 
intervals represent seconds of time. For about is seconds 
before the shock there was a rapid tremulous motion. It 
win be observ^ that the westward motion of the shock 
is less in amplitude, and has been performed tnore slowly 
than the eastward motion. The origin of the shock was 
to the S.S.E. After the shocki which bad a maximum 
amplitude of about 3*5 mm., the motion died out irregu- 
larly. Altogether the earthquake lasted about minutes. 
Prof. Ewing, who recorded this same disturbance at a 
station about a mile distant, recorded a maximum motion 
of 6 mm., and the duration of the disturbance could be 
traced over a period of about 44 minutes. 

Fig. 6 represents the normal motion of the ground pro* 
duced by exploding about 2ibs. of dynamite in a l^re 
hole about S feet de^. The distance at which the seis- 
mograph was placed from the explosion was too feet. 
The intervals represent half seconds of time. The up- 
ward movement indicates motion inwards towards the 
origin of the disturbance. 

The three diagrams (Figs. 7, 8, 9) arc diagrams of 
actual earthquake motion, as drawn by a pendulum seia- 
mc^aph on stationary smoked glass plates. 

Fig. 7 an earthquake at Chiba (16 miles E. of Tokio), 
11,49.0 p.m., February 16, 1882. Here the motion has 
been simply in ^ direaion, S. 35"* W. Its extent is 
about '9 mm. 

Fig. 8 an earthouake at Chiba, December 23, 1881. 
Here the motion has been in at least /Wd? directions, 
N. and S., and N. 60® W. The maximum amplitude is 
about 1 mm. 

Fig. 9 an earthquake at Tokio, 4.15.0 p.m,, March 8, 
1882. Here there has been motion in directions. 

The maximum amplitude is about 2*2 mm. 

Another class of seismic experiments which, although 
they are by no means sufficiently complete have yielded 
good results, are those in which time observations have 
formed the important features. One result of these ex- 
^iments, in addition to telling us the side and locality 
from which earthquakes have come, has been to show 
that the direction in which the ground has vibrated has 
sometimes been at right angles to the direction in which 
the disturbance was being propaMted. The chief results, 
however, have been with regarefto the velocity propa- 
gation. These may be epitomised as follows ; — 

1. Different earthquakes, although they have travelled 
across the same district, have done so with different ; 
velocities. 

2. The greater the initial disturbance the greater the 
velocity of propagation. 

3. The same disturbance is propagated with a decreas- 
ing velocity. 

These results it may be remarked have received direct 
conhrmation, berth for normal and transverse motions, in 
experiments made by exploding charges of dynamite. 

Another point which has received considerable atten- 
tion has been the production of what are apparently earth 
currents at the time of an artificial disturb^ce. 

A problem of local interest which has been worked at 
for some years has been the localisation of the ori^ns of 
the shocks which from time to time disturb the eastern 
shores of Japan. The result of these labours has shown 
that the greater number of shocks have originated beneath 
the sea, off a coast which shows dear evidence of recent 
and rapid devatlon. 

Aj^enomeaon which has clearly been illustrated in 


these investigations has been thO mtiamer in 

Which htavywountain vanffts have {deyented 

the unread of a disturbance. 

By placing a large rmniber of dtnfiar seianuMgraph* on 
the hills and in the valleys of a hmited area, k has been 
quantitatively demonstmtjd that we may hkve two hkal^ 
ties within a quarter of a Hie of esdbi oum) one of wMth 
will experience at lea^ double the amount of distiubtooe 
as the other. In some localities the hilb amwais to be 
the most affected, at others die plains are the tttm^ed 
regions. 

Having before us the diagram of an earthquake, and 
knowing its origin relatively to the localitFyrh^ it was 
drawn, by comparing this with the dtagraiO produced by 
the explosion, say, of 5 lbs. of dynamite at the distance 
of 100 feet, we are now enabled to calculate in pounds Of 
dynamite or other units a value for the impulse which 
created the earthquake. 

Not only have earthquakes been investigated, but with 
the help of microphones and apparatus similar to that 
employed by the Brothers Darwm at Cambridge, a good 
deal of attention has been given to the recording of eartb- 
tremors. The results of these investigations have not as 
yet been sufficient to enable us to form any general laws 
such as those which have been formulated by Prof. Rossi 
and other workers in the ItaJisfti Peninsula. 

A utilitarian branch of seismology has been a study of 
the effects which have been produced upon buildings. 
Walls with openings in them, which run parallel to the 
direction in which there is the greatest motion, appear to 
be more cracked than those at right angles to suen direc- 
tions. At the time of an earthquake existing cracks in a 
building have been found to open and shut. Records of 
these motions have been obtained by means of specially 
contrived indicatonrs placed across the cracks. Othiw 
cracks which had been marked and dated at their extre- 
mities appear to have extended. The effects of placing 
brick chimneys with wooden houses, giving too steep a 
pitch to a root, causing archways over doors and windows to 
meet their abutments at sharp angles, have been objects 
of observation. The difference in the effects produced 
upon buildings like those of the Japanese, which simply 
rest upon the surface of the ground, and those which ^ 
means of foundations are hrmly attached to the soil, have 
yielded instructive lessons. In short it would seem that 
for earthquake countries the rules and formulae used by 
engineers and architects require considerable modifica- 
tion. In England the principal elements which enter 
into consideration, are stresses and strains produced by 
gravitv acting vertically. In an earthquake country we 
have m addition sudden stresses and strams arising from 
forces applied more or less horizontally. 

After the lessons placed before us by the ruins which 
earthquakes have produced in various portions of the 
globe, should we undertake any great engineering work 
in an earthquake country, as, for instance, the Panama 
Canal, without first having carefully considered how 
best to avoid the evils arising from the sudden acqui* 
sition of momentum consequent on seismic disturbances, 
is for shareholders in these undertakings a financial 
suicide. Because earthquakes are strong tm usual method 
to meet them is by strong construction. StOl very muOh 
more than this may be done And if we cannot prevent 
the destructive effects of eatt^uakes, observation i^^pen 
has shown that we can at leak mitigate them. Iw k 
testified by the modification in the st^ of butidhugs neOr 
adoptkl in Japan by all who suffered by the eaitS(|u|y|te 
of fWuary 33, l 88 a 

The observation of eartbqualm in Jupan has therHte 
led to results which atm utflitariaii as wdl as seiesM^ 
The description which has here been given of the 
which is going on in that couatry is and 
many branches of seismolpgicul mW 

been taken up has not even been lefifrm ^ 
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III coi^hiaion 1 must drav attention :io tlie excellent 
t^Pimrtiiiiities which many of those midina in Britain 
have fip^ the obsenration of artihciaMy priced earth 
txamoiri By these t mean the vibrations which are pro- 
duced ^y our railway trains^ our carriaxesi eaplosions at 
miiies and quarriesi steam hammers, the /ailing of balls 
unsd in the bnecldng of casting and other means. All of 
these vibratUml ! can state wm confidence are capable 
Or bUog graphically recordedi and the value 6f a series 
ef spdh recoras to the practice seismologist it is hardly 
necessstv to dilate upon. 

Investt^ions of this description are the laboratory 
work cf the practical seismologist, and often lead to more 
v^uable results than those which are obtained from 
ac%ai earthquakes. Actual earthquakes are j^educed 
bgrunloiown causes, they come at unknown times, and 
from unknown localities. With artificially produced 
disturbances none of these difficulties have to be con- 
tepded with, the cause and the result are before ns 
simultaneously, and we are enabled to arrive at laws 
which actual earthquakes would never yield to us. 

Another point to which 1 should like to draw attention 
is the study of earth movements in general. Hitherto we 
have only devoted our attention to the sudden and violent 
movements which we call earthquakes. In addition to 
these we have in nature movements of less amplitude 
called trenutrs. Inasmuch as we now know that 
these are probably a universal phenomenon, and at the 
same time are in every probability governed bylaws simpler 
than those which govern earthquakes which are usually 
due to a complexity of causes, it certainly devolves upon 
us to establish the necessary means for their investigation. 
From the little wc have learnt about earth tremors it is 
not unlikely that they may be to our continents what tides 
are to pur oceans, phenomena which are regular and law 
abiding, and not like the earthquakes, which may be 
eompan^^ to the storms of the ocean. 

In addition to these motions of small amplitude we 
have many reasons for believing in the existence of 
motions 0/ our ground of great amplitude, but so slow in 
period that hitherto they have been overlooked. 

In order to complete the study of earth motions we 
have to add to seismology the study of earth tretnors and 
what might be called earth pulsations. 

As we have done so much for our skies, for our atmo- 
sphere and for our waters, we can surely do a little 
towarcb the investigation of the movements of the earth 
on which we live. 

Although these latter remarks have no direct connec- 
tion with the work which has been accomplished in 
Japan, they are nevertheless an outcome of such work, 
apd if they tend in an)[ way to draw attention to a much 
noglected study, an object will have been attained greater 
than any which could be hoped for by diffusing a know- 
‘ ledge of the labours of those who dwell at our Antipodes. 

John Milne 


THE LATE PEOFRSSOR BALFOUR 

meeting held last Saturday to establish a mc- 
* morlal to the late Prof, BsJmur was very largely 
attended by all grades in the University* and among non- 
reridents by Professors Huxley, H. J, S. Smith, A. W, 
^^iamsoD, W. K. Parker, Ray Lankester H. N. 
Moseiky, and A, M. Marshall and Mr. George Griffith, of 
Harrow. The president of the Royal Soctei^ would have 
bdta pmsent but for bis recent kement. The speakers, 
Ittmuding most of those mentioned above, knd Professors 
Pkmt, Humphry, Newton, and Westcott, boie unanimous 
to the high regard and affection in which the 
law^tea^fessor was heldi to the or^itial work he had 
and the high ptojaim of his life, and to 
m «Mhfy and sticee^ of his teaohi^^ Pkget 
le ltos d to havlnf abandoned hia favourite 


pastime of deer-stalking in order not to inflict unneces* 
sary suffering upon harmless animals, and his having 
taken up instead that of Alpine climbing, in which be 
met his death. Any memsinal to him would, he hoped, 
do something to perpetuate the spirit in which his scien- 
tific achievements hod been accomplished, which placed 
him beside such men as Miller, Sedgwi^, and Clerk 
Maxwell. Mr. A. Sedgwick, late demonstrator with Bal- 
four, spoke of the growth of the class in seven years from 
ten to ninety students, and of the crushing nature of hts 
loss to the school he had attracted around him, for his per- 
sonal intercourse and counsel was of the extremest value. 

Prof. Huxle)% in proposing ** That the memorial take 
the form of a fund, to be called the Balfour Fund, for the 
promotion of research in biology, especially animal 
morphology," said that alter the addmses they had listened 
to with psonful interest it would be superfluous for him to 
add his personal testimony to the remarkable sagacity 
and the remarkable characteristics of Prof. Balfour. It 
was no exaggeration to say that in his eyes and to nuny 
of his age he seemed to be like Lycidas, of whom Milton 
wrote, who died in his prime and hath not left his 
peer.** The remarkable capacity he exhibited was deve- 
loped by a multitude of surrounding circumstances. He 
was happy to say that he personally had contributed, 
amid a multitude of more powerful forces, to that which 
led to the development of his great powers. When Bal- 
four was a young man, a paper he had written while at 
Harrow School was sent to him for his judgment, and 
again when BaHbur was a candidate for a Fellowship at 
Trinity College, he was one of the examiners. ** Amid 
many of my feuUs and failings during a long life,” said 
Prof, Huxley, I do not reproach my^f forn^lecting to 
recognise the capacity of the friend we have lost, 
both in the paper written while at Harrow and during 
the examination for the Fellowship at Trinity.*’ He 
would draw attention to two words in the resolu- 
tion he proposed— via, research and morphology. The 
late Professor distin^ished himself in both these di- 
rections. In former days men were content with being 
learned, but now we must not only know what is 
known, but help to extend the bounds of knowledge. 
This Balfour dio. and his title as an eminent researcher 
was undoubted. With regard to morphology, it was a 
science until recently only known as a field of wide 
speculation of German philosophers. It was now a new 
learning, a great system of doctrine, established by an 
enormous mass of carefully co-ordinated facts. Three 
things were requisite to develop this new science:—!. 
Mastery of practical methods. 2. Accuracy of observa- 
tion. 3; Viviffiiess of imagination. He had never 
met any one more marvellously giffed with these three 
great qualities than Prof, Balfour. If his unshrinking 
modesty could have foretold this meeting, there would 
not be any form of memorial more entirely grateful to 
his feelings than the one proposed. A monument in 
stone or brass would be inappropriate ; but to establish 
through this fund a perennial spring of activity in the 
direction of the study he pursued would be a more last- 
ing and perfect memorial. And they might think -of him 
in the con:luding words of “ Lycidas Henceforth 
thou art the genius of the shore, In thy large recom- 
pense, and Shalt be good To all that wander in that 
perilous flood ** ^ , 

Prof. Newton proposed “That the proceeds of the 
fund be applied to cst^Ush a studentship, the holder 
of which shall devote himself to original research in 
biology, cspefciaBy knimal morffliblogy i (2) t* further^ by 
occkrional gfanU of money, original research in same 
subject.** Ho said that tiie room and the buUdii^ In 
which they were assembled reminded him that he 
enfered for the flrst time into the full meaning of the Pt^ 
Uwwtrt 0 | for the touch of 

baii4 Ai|4 theUound of o voice that is atill. With refer- 
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ence to an allusion of Mr. Sedgwick, he said he should 
aJways consider it to be one of the brightest episod^v^ 
hts career that, having round in Balfour a young ioan 
capidale of giving instruction, die had afforded him facUl- 
ties. The late Professor was not only an instructor but a 
Student, amt no one ever remained so much a student/^ 

Prof. Williamson proposed ^ That a committee be ap- 
pointed to collect subscriptions and to draw up canai- 
tions under which, with the sanction of the subscribers at a 
future meeting, the fund shall be offered to the University.’' 

Dr. Micdmel Foster proposed the following resolution 
“ That the Committee be instructed--(i) that the value 
of the studentship be not less than 200/. a year ; (2) that 
while it is desirable that the studentship should be in 
some way closely connected with this University, persons 
other than members of this University shall be eligible 
to it ; (3) that it be not given away by competitive 
examination ; (4) that in framing regulations both for the 
conduct of the student and the award of occasional 
grants, the primary object of the fund — namely, the fur- 
therance of original research, be closely adhered to.'* He 
said he thought the above instructions to the Committee 
did not need any defence. The object of the memorial 
was not to keep Prof. Balfour^s memory alive, for his 
works would do that, but to connect his name with some 
useful thing. The idea in hxing the value of the student- 
ship at 200/ was that such a sum would be just sufficient 
to attract men led by enthusiasm to turn their attention 
to research, while it would be insufficient to induce 
persons to accept it as a competency. He thought it 
right not to restrict the studentship to members of the 
University, for they desired to attract talent from all 
parts of the country, while he considered that it was a 
proper condition not to throw it open to a competitive , 
examination, for the studentship was not intended as a 
reward for past work or an acknowledgment of merit, 
but to encourage men of promise to undertake research. 

An influential committee was appointed to collect sub- 
scriptions and draw up detailed conditions under which, 
after a future meeting of subscribers, the fund may be ] 
offered to the University, Mr. J. W, Clark, M.A., 

I, Scroop Terrace, and Mr. A. Sedgwick, M,A., Trinity 
College, Cambridge, were appointed secretaries of the 
committee, the former tp act as treasurer. The fund starts 
well, with the munificent contribution of 3000/. from the 
family of the late Prof Balfour, and to looo/. which had 
been left by the deceased to Dr. Michael Foster to be 
applied according to his discretion for the promotion of 
biology; neariy 1000/. was subscribed in the room or 
shortly afterwards. 


m. TH WAITES 

pEORGE HENRY KENDRICK THWAITES, 
^ whose death was recorded in a recent number of 
Nature, was a well-known member of the older genera- 
tion of British botanists. 1 do not know the exact date 
or place of his birth, but suppose it to have been in i8n. 
In his early life he followed the profession of Notary 
Public at Bristol, and apparently had a hard struggle to 
support and educate numerous younger brothers and 
sisters. He had a natural passion for botanical studies 
which he cultivated to such good purpose as to obtain 
the appointment of Lecturer on Botany and Vegetable 
Physiology at the School of Medicine at Bristol. He 
was no less ardent as an entomologist, and throughout 
hk life collected assiduously ; some of his earliest papers 
are on entomological subjects. His princ^l puWshed 
work haff however, always been botanical Till be left 
England he was mosdy occupied with microscopicatin- 
vestigationo, and adiat be pubiisbed of these were like ail 
that he did later^xceUcut specimens of careful and 
mtelliffiiit observarion. Hh paper On the Celbmem- 
brane of plants” (1846) which eseablUdted many inter* 




Citing and at that time novel pointe^ received a gs^ deal 
of attention. Amongst other things it apparein^ gave 
the first accUftite interpretation of the mwoous inviAtniiewt 
of tibe cells of many and 

otnrnr/ lliwaitet was able to show dearly that was 
the product of the gelatlnisaiton of the eell^wdlkh UiK 
capital discove^, bowevei;(^ was riuit of Cbit^tiigation lb 'ftlb 
This he observed in 

tbe paper describing it bears the date it, iSiy/god 
was published in the Annals asid ^ 

History. It was, as Thwaiies himsen remarked, "a dbh 
covery which is valuable as proving that a relationship of 
affinity as well as of analogy exists between the Dudomrif- 
ctOF and the Dssmidem and Conjngatdiy and will heip tO 
settle the question as to whetW the former are to be' 
referred to the animal or the vegetable kingdom,’* I 
have been told ^nevertheless that when this important 
discovery was communicated to the British Asst^atlon 
at Oxford, it was received with but little attention. 

The present director of the Royal Gardens. Kew, then 
Dr. Hooker, was about this time attached to the Geologi- 
cal Survey. At the instance of Sir Henry de la B^ne 
he was engaged in the Bristol Coal Field, endeavouring 
to ascertain whether any definite relation could be traced 
between the superficial flora and the underlying rocks. 
Tt 's brought him in contact with Dr. Thwaites, who was, 
notwithstanding his professional pursuits, in the habit of 
spending the early hours of the morning in teaching 
himself the practical details of gardening in the Diird- 
ham Dovm nurseries. It was probably this circumstance 
which brought under his notice the curious instance of 
hybridity ina Fuchsia, which so much excited the interest 
of Mr. Darwin, and has often been referred to. A seed 
of F. comma fertilised by F. fnigens contained two em- 
bryos. 'flwse were extremely different in appearance 
and character, though both resembled other hybrids of 
the same parentage jproduced at the same time. What 
was still more remarkable, was that they were closely co- 
herent below the two pairs of cotyledon-leaves into a 
single cylindrical stem. 

In 1847 Thwaites was an unsuccessful candidate for a 
chair of botany in one of the newly founded Queen*a| 
Colleges in Ireland. His combined scientific and practical 
knowledge, however, indicated his fitness for a botanical 
post, and on the death of Dr. Gardner, he was appointed 
in June, iR49> Director of the Royal Botanic uardeff^ 
Peradeniya, Ceylon, on the recommendation of Sir William 
Hooker. He never returned to this country, and from the 
first threw himself into the duties of hh pst with great 
fervour ; under his management Peradeniya became per- 
haps the most beautiful tropical garden in the world. He 
continued the labours of his predecessors in inveatlgatiOg 
the very peculiar flora of tbe island with great aucoem, 
and, between the years 1858 64, issued, in parti, tbe 
“Enumeratio plantarum Zeylania;." This was at the 
time of its publication the first complete account on 
modern lines of any definitely-drcuinacribed tropical 
flora. The want of affinity which tbe flora thus worked 
out was seen to have to the general vegetation of the con- 
tiguous peninsula of Hindostan and its morkad relation- 
ship to that of the Malayan region establlsbed faas ol 
the greatest significance in the study of gec^raphical 
trihution. A passage from the preface (ifet) is wortik 
quoting, as showing that Thwaites was one of the mrhm 
English naturalists to give his adhesion to the DarwteihiA 
the^ 

** l^est forms or varieties would probably be 
by some b^ists in the light of dlsttoet, thot^ 
allied species, and they occupy, in fact, that ddhatgW 
ground the difficulties and pMl^tiOi of itfbidi 
practical naturalist alone kimtvs, and whldh k ibaapfaloil 
of many (and I may include myself amongst tbe humM#) - 
are got rid of by tbe adoplictn 

enundatod by Mr. Darwin as t^ards ^ w r 
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alllW «r specks by descent from a common 

aiices^^' 

the *^ EntimemHo/’ Thwaites puWshod subse- 
qutti^ a few papers on detaUed pomfe in Ccyloti botany* 

Hfe fennve of oflicewas associated with some of the 
MMt important developmentB of the Ceylon planting 
industry* In 1861 and stfesequent years he took an 
active part in the operations undertaken by the Govern- 
ment of Indra^ in concert with the Royal GardenSt Kew, 
for the introduotton of Cinchona into the East. From the 
firit the enterprise succeeded in Ceylon beyond enpecta- 
titm^ and in 1869 the first ton of bark grown in the island 
was sent to England for sale. In 1864 he began to urge 
the cultivation of tea, and in 1 868 a sample, manufac- 
tured in Ceylon, was sent to this countty. Cocoa was 
similarly brought forward in 1867, and it now bids fair 
to be one of the most important of Ceylon staples. 
Liberian coffee was introduced from Kew in 1873. In 
1876 the plants of Para, Ceara, and Central American 
india-rubber plants, obtained for the Indian Government, 
were sent from Kew, where they had been propagated, 
to Or, T!i Waites' charge in Ceylon, which was made the 
depdr, for theil* subsequent distribution to India. 

During the later years of his life l)r. Thwaites had 
been in w^eakly health, and lived latterly a retired and 
extremely abstemious life. But his singularly reffned and 
cultivated mind always gave him a position of distinction 
in Ceylon society, and he enjoyed the esteem and per- 
sonal friendship of successive governors. He became a 
Fellow of the Linncan Society in 1854, and of the Koyal 
Society in 1865 ; and in 187S the Crown conferred upon 
him the Companionship of St. Michael and St. George, in 
recognition of his long services. Two years afterwards he 
retired, and took up his abode near Kandy, being unable 
to persuade himself to leave the island where so much of his 
life had been continuously spent. He died on September 
II, and was followed to the grave on the following day by 
a Inrgt assemblage and the members of the Peradeniya 
Garden Staff, including the coolie labourers. 

W. T. T. D. 


heights going westward as determined by the 
baitmiiee at the several stations mentioned, are m 
folkwi 


Parra] 

Santa Barbara ... 
iht Mountain ... 
Providentia 
and Monutaln ... 
Cerro Prieta ... 
3td Mountain 
Cave 


Valley of Rio Verde 
4th Mountain ... 

5th p, 
riedra i..arga ... 

6th Mounts ... 


7th IP 

Guadalupe y Calvo 



6,490 

8,670 

6,850 

10,220 

6,720 

8 , 7 ^ 

9.»70 

9*110 

9,440 

9.350 

8,010 

9f470 

9,260 

7t5«> 


The temperature in the mountains— July 10 to 31 — 
rang^ from 58® to 85^ During five days m Guadalupe 
y Calvo—' July 20 to 35— the temperature was taken at 
6 a.m., 12 a.m., and 6 p.m., and found to range from 59"^ 
to 68®, On two days — July 21 and 22- it was 65® at tJae 
time of each observation. The rainy season begins about 
the middle of Tunc and extends lo the ist or middle of 
September. The amount of rain that falls increases 
towards the west. The mountains run generally S.S.E. 
and N.N.W., and are covered with fine timber, consisting 
mainly of yellow pine. 

Outside of the villages mentioned there are no inliabi- 
tants except a few Indians, descendants of the Alices, 
who live chiefiy in caves and cultivate small patches of 
com, beans, and pepper, ami have small herds of cattle* 
These Indians are peaceable* The Apaches once roamed 
through these mountains, but of late years their depreda- 
tions are confined to Middle and Noithern Chihuahua 
and Sonova. N. T. Lopton 

Vanderbilt University, Nashville, Tcnn., October 3 


NOTES 


ELEVATION OF THE SIERRA MADRE 
MOUNTAINS 

D uring the past .summer, in travelling across the 
Sierra Madre Mountains from PaiTal in the southern 
part of the State of Chihuahua, Mexico, to the mining 
town of Guadalupe y Caivo, on the Pacific slope about 
one hundred and fifty miles from the (iulf of California, 
some observations were taken with a small pocket aneroid 
ISuaroineter with thermometer atuchecl, which may be of 
hHerest to the readers of NaxuBE. Both bafx>meter and 
thermometer had been carefully compared with the 
standard instruments in Vanderbilt University and the 
proper corrections made* 

Starting from Parral, or Hidalgo as it is generally 
named on the maps, the road leads in a south-westwardly 
direction to the small mining town of Santa Barbara, at 
the foot of the Sierta Marne range. Ftom this point 
there is no road^ but merely a trau miming westwardly 
through the sm^l idUages of Providentia, Cerro Pricta, 
and Piedra Larga— the two former in Durango— to the 
oM mining town Guadalupe y Caivo, a distance of 
about eijj^ty Mexican leagues or two hundred English 
miles* The journey can only be made on mules^ or 
horses accustomed to mouatain travel^ as there ate no 
rtusdi, and the trail passes over several t^dpitous motm- 
taina The dBtaneeSt Mr near os could be ascertained, 
ait about as foUowt 9^ 


poersl to Santa Borhattt ... 

Saoia Barbara to Providentia 
Pmvideatk to Cem^ 

Ctrm Prfeta to Pkdm 
ns 4 raXaf|^ to CusdsTupe y Calvo 


7 


I 


I 

so 


I Mr. M. A. Lawson, M.A., F.L.S., having hern appoinled 
Su)DefiutencU&t of the Government Cinchona Plantatioos 
(Madra^)p llie Professorship of Botany at Oxford will shortly 
be vacant. 

Although they have M. Cocliery as their common president, 
the two Electrical Congresses now hitting in Baris have separate 
sittings, as wxU as separate oidji. Tlte greater number of 
Governments have appointed separate delegates for each. The 
programme for the Congress on Electric Units was already pub- 
ibhed at the end of the teasion of the Congress of Electricians, 
and adopted by them. I'he consequence is that the committees 
were established beibrehand, and that some Governments, as 
Belgium and liatyi appobted special delegates for each com- 
mittee. The total uumber of delegates is sixty-two. The 
German Empire, having the exclusive right of representing the 
central Government in foreign parts, no delegate has been 
appointed either by Bavaria or Saxony ; but amongst the five 
German delegates we find the name of Dr, Kohlrausch, Professor 
at the Bavarian University of Wurthurg. After having appoint^ 
M. Coehery as president, the Congress appointed a^tetarint 
composed of two FrOnch officials ; four others, belonging to the 
French Adminktratton, have been appointed as sicritmm 
rHaUfmrs^ Hw records of the Congress wiU be published 
under their autbority. The members of each of the several 
oommitteea haw appoinled their president or a prwident and 
seeretaiy, and mill communicate the results of their at 

genemlmaeckgs^ Itk|wobabletMtiKsMificoommitt««wiUba 

esfabMed, and that ate Congrefs will dissolve after ha^ 
appointed them, or possibly adjourn to a ftitare oceesiom Tim 
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immt routine will be followed as on the occasion of the CoAftress 
of Eleotriciaos, of whi^ thb Congress must be consideriSfd as 
the sequel. The funds for condactin^ the expenmeots have 
been voted, as we reported, by the French Houses of ParUa* 
xnent, to the extent of 90,000 francs, but practically to any 
amount. 

The Congress on Cable Protection may be uid to have 
teen established in furtherance of a deliberation taken un- 
animously by the Congress of Electricians, but this deliberation 
was not acknowledged as binding by the French Government, 
and was not proclaimed at the time. The consequence is that 
the French Foreign Office caused a special programme to be 
drawn out alter having consulted the Postal Telegraph Office 
and foreign governments. The schedule for the direction of the 
deliberation is divided into three parts: — i. The protection of 
cables. 2, The protection of shipping laying cables, 3. The 
right of property in the bottom of die sea, and rules for laying 
cross or parallel lines and repairing them. Although a certain 
number of delegates sit in both Congresses;, the majority of 
them belong to the legal or maritime profession. The two Con- 
gresses will hold general meetings this week, and at the end of 
etch the Minister of Postal Telegraphy will hold a lev^ at bis 
official residence. The names of the British delegates are the 
following Sir William Thomson, Prof, Corey Forster, Lord 
^yleigh. Prof, Fleeming jenkin, Dr. Hopldnson, F.R.S. 
Gable Protection : — Mr, Kennedy, Mr. Patley, Mr. Trevor ; Mr. 
Famall of the Foreign Office will act as the Secretary of the 
British delegation. 

In a postscript to Mr, G. B, Bennett’s letter to Sir J. H. Lefroy 
on the comet (see p. 6x3), the writer says t—** Since closing 
my letter, I have been informed that Miss North has left 
Wynberg for the interior. She is bent on depicUng the 
Welwitschia. She will have to go into the Daniara ocnintry to 
find one. 1 can scarcely believe that she has gone to 8u<^ a 
distance/’ 

A DESPATCH from Montreal, dated October 9, states that the 
Montreal City Council has been officially notified by the Secre- 
tary of State of the Dominion that the British Association will 
meet there in 1S84, and has been asked that due arrangements 
be made. 

The French Minister of Public Instruction presided on 
October 1 1 at the inaugural sitting of a new commission created 
by M. Ferry, to determine the best measures for the hygiene of 
school children. The number of members of this commission is 
forty-five, amongst whom arc eight females, cither professional 
teachers or connected with the efforts made recently for pro- 
moting female education in France. 

On October 10 the Swiss Universities celebrated the fiftieth 
anniversary of the beginning of the scientific career of Dr. 
Valentin. The five Swiss Universities and no less than twenty 
foreign ones sent him diplomas of honour and congratulations. 
The health of the eminent physiologist i-, however, so bad that 
he was confined to bed, at Geneva, 

The first provincial dinner of the Institute of Chemistry was 
held at the Great Western Hotel, Birmingham, on Friday, the 
20th inst., and was numerously attended, both by members 
residing in and around this busy centre of chemical industry and 
by members from London, In replying to the toast of the 
evening, ” Success to the Institute/' the President, Prof, Abel, 
briefiy traced its history. It was established to supply the want, 
keenly felt by rite chemical profession, of an organisation to 
protect their interests. Its fundamental objects wwre the pro* 
motion of a thorough study of chemistry and the adoption of 
vfhatever measures mi^t be necessary to advance the inters u 


of the profession. A suitable course of training bad been laid 
4own after careful oonsidention and the atUinment of lliie grade 
of Member and Associate was gradually coming to be uqgatided 
as a proof of fitness for eleorion to lexical, profesaieilptl^ or 
official appointments. On Friday and Saturday the mismWs 
viahed Earl Dudley’s Iron Works, Memrs. Qumm's AHcatt bud 
Glass Works, the Mint, Gas Works, ftc. 

Me. Thomas Coats, of Fcrguslie, PaUley, has handed over 
to the keeping of the Paisley Philos ))^eal Institute an observa- 
tory erected on Oakshaw Hill, the value of the gift beinC 
12,000/. 

A SUBSCRIPTION towards the English Darwin memoiial 
has been opened in Stockholm, The Swedish press wam|y 
supports the same, pointing out that it is not mons^ which 
England asks for, but the tribute of a cultivated nation to one of 
her greatest savai 94 s. 

A letter datei September 22 has been received by the pro- 
moter of the Danish Polar Expedition, Herr Game!, from limit, 
Hovgaard, in which he states that tl^ Dijmpkna is firosen in 
near Novaya ZembU, but he hoped to get free daring the equi- 
noctial gales and reach the JenUei. All wai well on board. 

The Captain-General of the Philippine Islands telegraphs 
from Manila, October 21, that a tremendous hurricane had almost 
entirely destroyed that town. In less than an hour from its com- 
mencement not a single native house and not a i^ingle wooden 
' house was left standing. Almost all the stone buildiugs, even 
I those having iron rafters, were unroofed and made uninhabitable. 
Comparatively few casualties had taken place among the popu- 
lation. In a later telegram the Captain -General oays thm the 
•nthorities of Balacan and the interior of the island report a 
similar destruction as caused by the hurricane, and fifieen thou- 
sand more persons are bouseleas. Singularly enough, on the 
first day after the hurricane not a single case of diolen occurred 
in Manila or the island. The tornado not only swept over the 
entire Archipelago, but was felt many hundred miles out at sea, 
especUHy to the south and west. It U believed that more lives 
have been lost by shipwreck than on land. 

An interesting experiment has been made in Paris by M, 
Mangin, n member of the Aead^mie d' Aerostation. A small 
balloon, measuring about 100 cubic feet, aud filled with piire 
hydrogen, was sent up, being held captive by a rope containli^ 
two copper wires. A Swan incandesceut l^t having been placed 
in the gas and attached to the top of the balloon, was lighted, 
and the whole aerial madiine, wUch was quite translucent, was 
splendidly illuminated. It was shown by systematic Uiierinp- 
ttons that the dots and dashes of the Morse system oonld be 
imitated for giving military signals at a grest distance. 

News from Verona states that the subterranean shocks con- 
tinue, Houses have been destroyed by earthquakes at Caeeone, 
Brescia, and Verona, and between Camplore and Forbefiee a 
landslip occurred, A severe earthquake was experienced at 
Silchar, Indio, and in other districts in a lesser degree on the 
13th inst. 

The Corporation of the town of Sheffield having res-ilved lo 
apply to Parliament, under the Electric I-ighting Act, for ex- 
tensive powers for the iUuminatilon of the borough by eleotrlsity, 
not only in the streets and public boUdingSr hut also in 
private hoitscft, Mr. Conrad W, who has becA up* 

pointed consulting engineer to riu Corp^tloii, has heeb 
strocted to prepare and report upon a scheme to be adopted hf 
the Corporation. 

Mr, T. V. Holmes, F.G.S., M«A«L| will read A puper m 
Dene-Holes,” at the meetiog of the Essex Fi^ CWbeolgi 
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keld it 3^ bt. Tcmcii Bnekhmst Hill, it «flTeQ o'clock 
Qi next, the i^th hiM, The piper end the diBcm^n 

theMOQ will have ipeclal nfeteiioe to the ChiVa projected 
eil^leridcxiB at Gr«x^, Pnrflect, end Tjlbtny. Arelueologiits 
mii others interested in these mysterious relics ere invited to 
attend the meeting: 

Tils Mm Zealand Timts of September 1 contains an 
aeooimt of the presentation ol degrees at Wellington in 
copnectioS aiih tfae^Kew Zealand University exaqiinatiotis. 
The chair was occupied by Dn Hector, Vice-Chancellor, who 
said had been decided by the Synod of the New Zosland 
University ifaat the presentation of degrees shonld in future be 
made in public. Chancellor bring unable to be present, 
the duty uf presenting the degreas had been deputed to him* 
The Kew Zealand University had been in operation since 1870, 
and there had been 155 graduates, of whom forty ^nine had taken 
degrees. This might appear a small result, but the object of 
the Univcfi ity was to raise the standard of education, and this 
had been done. The system of scholarships had been coottnued 
with the University course, and a large portion of the funds had 
been spent in this way. For some time past the examiners had 
been appointed in London, and the degrees granted bad a value, 
Tntbe eyes of the cuter world, equal to those granted by the 
London University. Owing to its charter, the New Zealand 
University could not grant degrees lor science, but there was 
every prospect that the barrier would soon be removed. Dr. 
Hector then referred to the disafhliation of Wellington College, 
which has been converted into a high school for secondary edu- 
cation. The step, he raid, was necessary in order that they 
might get a University College, 

A CURIOUS project in the way of recreation, by M. joyeux, it 
pnblUbed in La Natmrt. Suppose a large circular wooden 
chamber, lit from above, but grving no view of outer objects 
from w itbin, and rotated smoothly and rapidly on a vertical axis. 
A person standing in it wt aid have to bend his body towards tbe 
centre, by reason of centrifugal force, and the more so the 
further be might be from the centre and the higher the speed. 
M. Joyeux supposes he would be subject to tbe illusion that tbe 
floor was inclined upwards from bis position to tbe centre ; if he 
had to place himself at an angle of 45^ the floor would seem 
mcltned at this angle, and a person standing in the corresponding 
place on the JoppoUe side would seem horizontal, for he, too, 
would have to make an angle of 45^. Only at tbe centre would 
the eo>r seem borixontal ; and if a number of persons were in 
the chamber, it is only theraone would see them in their real 
poaltkmB. A person welking round the ciicumference would 
seem to be at the oatside of the base of a cone, which 
turned under him. To facilitate the position of persons, 
M. Joyeux would make the floor, Hot horisontal, but inclintng 
upwards at a certain distanoe £roin the centre. M, Tiasandier 
does not feel cettain that tbe illutioas described would actually 
ooeur, but regards the sritesM es on atlracttve curioaity. Tbe 
apparatus is named a 

1m a recent paper to the Betgiaa Academy, M. van der 
Mcmbcaggbe seeks to explaiik the admfng influence of oil on 
rough water, in aceordaAoe whh the priniolple he has laid down, 
that whenever a liquid mass In mothm acquires rapidly a flee 
•otfaoe, more or Ws, there U developed quantity of 

andrvdipiooaBj to 

ahtoys an InOrease of hlOatiO enetgy. OH lihidflrs ^ suoces- 
sWe anperpoeirkm of liqnUl hyerai and 10 , the tncreaae <4 die 
hinedc energy of die Bqnid mass. FlpOthlg Itodiwi of various 

fl hheactlon* 
twtober of liquid 

0# dwto they ohip the thrust tM Megs diamto the 


turfaoe, and so itnder^impossible tbejnerease of .kinetic energy 
corresponding ,lo loss of potential energy of a large number of 
superposed layers. 

It has been observed by M. Fredericq {BuU. Bdg. Acad,} 
that^the blood of crabs and other crustaceans at Ostend has the 
same strong and letter taste as the sea-water, and proves to have 
the same saline comttitution. Crabs in brackish water, on the 
other hand, have a less salt blood, and the crayfish of rivers 
have very little of soluble salts in their blood. An exchange of 
salts .«^eeins to take place, in these animals, l^etween the blood 
and the outer medium, producing approximate equilibrium of 
chemical composition. This [.rubably occurs through the respi- 
ratory organ, ^and is According to the simple laws of diffusion. 
On the other hand, the blood of &ea-fishes has an entirely 
different saline composition from that of the water ; it is more 
or less isolated, prtesenting herein an evident superiority over the 
Invertebrates referred to. 

A 'ussrtrL compleirent to M. Marey's recent method of 
apply ing{photogrsphy to physiological experiments (in which a 
bright body movlng^befbre a dark screen is photographed several 
times in quick succetsion) has been supplied by M. Ch. Petit in 
a process which be coils stmiN^r^itmrc ; w'hereby the photo- 
graphic picture is easily reproduced for insertion In a text. Two 
spe^ens are given in Camptes JRcndt$s of October a ; one of 
them, showing the successive attitudes of a marching at the 
parade step, the other, those of a white bene, with rider, leaping 
over an obstacle. The process is not described ; but those 
pictures present at a glance (M. Marey points out) much that is 
instructive, showing, in the former case, the position of 
difltrent parts of the body dating the step (which was executed 
in 6*ioths of a second). 

In tbe October number of Pdirmattfds MiUheUum^m are two 
papers of scientific interest : one on the Geology of the Balkan 
Peninsula, with map, by Prof. Franz Toula ; and tbe other on 
the Distribution of the Aurora Borealis in tbe United States, by 
Prof. H. Fritz. 

M. Lisch, inspector of historic monuments, has recently 
discovered a whole Gallo- Koman town in the environs of Poi- 
tiers. It includes a temple, 14 m. long, and with 70 m. of 
facade, a thermal establ lament covering 2 hectares, and still 
possessing iu piscinae, hypocaosts, pii)es flagging, &c., a 
theatre, the stage of which is 99 m. iu width ; entire streets, 
and more than 7 hectares of build ings (the excavations are not 
yet finished). “ It is," he mys, *' a small Pompeii in the centre 
of France." The sculptures ore in the best style, and thought 
to date flom tbe second century. 

Thx additioftt to the Zooliigical Society's Gardens during the 
post week include a Vervet Monkey {Ccrcopithecus tedandii 6 > 
from South Africa, presented by Mr. H. T. Hardcastle; a 
Common Marmoset {Hapede jacchus) from Brazil, presented by 
Mbs Katie Thomason ; a Common Paradoxure {Foradaxnrmi^ 
typm) from India, presented by Mr. J. Wood ; a Naked-eared 
Deer (Cariacm gpmmtis 9 } flw Ecuador, presented by Miss 
Lake ; an Oyster-oatcher {//amaiepM firitUh, pre- 

aented by Mr. W. R. Temple ; a MahoU (!bdago auidWQ 

from South Africa, deporited ; a Ruff {Mac^ctn p^fmax), a 
Redriumk (Thitowsr ro/fiflxr), British, purchased ; a Collrired 
Fruit Bat caUarit), born in the Gardens. 


ov» astronomical column 

CwiT 188a h (Finiay, SaPTOiaiui 8).^ne fcltowii* 
ephetoeib bdaduoedflrom the aanm ebmtnts as toat givmi last 
wesha-* 
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At the tiine we write a sufficient namhcr<>f observations before 
perihelion passage to allow of a reliable determination of the 
orbit prior to the close approach to the sun, is not available. 

By the way it striUes U''' It is about time that M. Crul’a name 
was disassociated frou this comet; if personal names are to 
be attached to naked -eye conieU, a practice which to say the 
least, is mconvenient, Mr. Finlay, so far as is known at present, 
has the prior claim. The sy6tem generally adopted for some 
years, of assigning letters, n, r, &c., to comets discovered in 
a }i*rticular year, until their order of perihelion passage is defi- 
nitely known, was, we think, an advantageous one, and its 
discontinuance in some quarters is a retrograrfe step. 

Comet 1882 c (Barnard, Scptcml>er !o).--From the ^u■^t 
observation at Harvard Collie on September 14, and observa- 
tions by Prof. Millascvicb, at the Collegia Romano in Rome, on 
September 22 and Octolier 7, Mr, Hind has calculated the 
following elemenU of this comet 

Perihebon passage 1S82, November I 3 X >567 G.M.T. 


Longitude of perihelion ... ... 354 47*6 

,, ascending node 249 8*9 

Inclination 83 43*1 

Logarithm of peribelion distance ... 9*97998 


Motion — retrograde. 

From these elements it appears that the cornel will Ijc olxserv- 
able in the southern hemisphere for .Home weeks after it descends 
below the Uori^.m in Euroj^e. At perihelion pa‘:»age on Novem- 
ber 13, its ri,;hl ascension will he about 199" 4, uith 66 south 
declination, which places it near tj m the c mstcllaiion Musca ; 
on December 10 it will be situate between the stars y and ij in 
Ara, with 58® declination, and an intensity of light one-lhird 
greatef than at the first Harvard observation, and on January 9 
Its p^ce will be near # Tclescopii, with one ‘half the intensity 
of light of September 14. 

Pons* Comet ok 1812.— MM. Schulhof and Bossert have 
published a cDntinuation of their extensive ephemeridcH to facili- 
tate the search for this comet horn October 28 to February 4, 
and for equal intervals of true anomaly from “97° 30' to -1-82® 
jo'. By their new and complete di cus'-iou of the observations, 
including a series by Blanpam at Marseilles, >i Inch they disco- 
vered in the original, and which they con.sider the best of all, 
•the most probable elements in 1812 were found to y>c as 
follows 

Perihelion passage, 1812, Se]>teml)cr 15*33210 Paris M.T. 

Longitude of pcrlliclion 92 19 48^2 1 Mean 

,, ascending node 253 o 437 [ Equinox, 

IncUnation 73 57 35*8 ) 1812*0 

Excentricity 0*9555842 

Logarithm of perihelion distance ... 9*8^4903 

The correaponding period is 73' 18 years, but the piobabre 
error of this period of revolution is ±4*5 years. Notwith- 
standing this large amount of uncertainty, MM. Schulhof and 
Bossert have calculated the effect of the action of the planets 
Jupiter, Sattim, Uranus, and Neptune during the actual revolu- 
tion, and find the most likely epoch of the next perihelion 
passage to be 1884, September 3*65, M.T. at i’aiis. 

The Transit of Venus.— Mr. Martb, who has charge of 
the proposed station at Montague Road, Cape Colony, left for 
Cape 'I’own in Me-srs. Currie and Co.'s mail steamship O/we^ 
on the 13th mst., and Mr. Talmage, of Mr, Ip Gurney 
Barclay’s observatory at Leyton, proceeded in'the R* M. steam- 
ship Jvjt 7 f on the 17th fat iBarbados, with Ucut, Thomson, R.A., 
as hts colleague. Mr. t, Plummer, in charge of CoL Tomline’s 
observatory at Orwell Park, Ipswich, with Lieut, Neatc, K,N,, 
have also left for New York, on their way to Bermuda. All 
Millie Bridsh expeditloos are therefore r/s nuef/. 

iBinsil iftrBl furnish f^ur soations, with iduillar instrumental 
equipment, including equatorials of 6 inches aperture. M, 


Cruls proceeds to a {Mint in the BtraRiiuf Mageilan, iMl^ Baron 
dc Jeffif, of the BraxtUan ^?avyi to Thomas. 1 ^; other 
stduom will be Pernambuco, and the Imperial Obsemftm at 
Rio Janeiro. M, Faye, who made a cottununioat^n to thABiafa 
Aotdcmy of Sciences cm the 16th lost., in the lunue the 
Emperor of Brasil, who tsike^ a Hydy iiexsonat iuleftst Itt bis 
ob.servatory, mentions that it is in contemplation to effect nc^iro- 
no metric connection of the st^ti m in the Straits of Magtm^u 
with Montevideo, an important imdartaking, as viewed with 
reterence to the telegraphic deternunation which the Board of 
l>ongitudes is about to execute across the Amerlcait continent, 
from Montevideo or Buenos Ayres, to Santiago and Lima. 


j 4 s/’jiCr/i^osco/vcsrc^/>yoFc//LOA^op//y£Z^ 

*"PHK btudy of chlorophyll has great f agination ; it aLo has its* 
^ dlEhculties. We did not ]iropo»e adding 10 the many 
elaliurate attempt> to isolate and purify this iKidy ; but the beauty 
and definite character of the spectrum which it gives induced 
us to try whether some insight into it^ character and constitution 
could not l>e obtained from the .study of the spectroscopic 
changes which it can be made to uiKlergo ; and as one of us has 
already shown that in the case of the coital t salt'<, the spectro'* 
scope enables us to follow many chaoiical changes, wc thought 
that it might l>e possible to interpret the hpcctroscopic changes 
of chlorophyll, and so gain some knon ledge of the pro{>crtleM 
and nature of ihU body. 

The extraction of the green colouring matter from leaves was 
effected in most cases by breaking Up the leaves in a mortar with 
a mixture of two parts of alcohol and o.ie of ether. The colour 
of the liquid tlms obtained is of a dark green, varying in sliade 
according to the nature of the leaves u.scd, ana the Mdution 
always has the w'ell-Unowi] red flaoresceoce. lliis liquid, when 
examined spectroscopically, gives w hat is known as the chloro- 
phyll spectrum. According to Krauss, U consists of seven 
bands ; the three at the most refrangible eml of the spectrum 
arc difficult, as Krau^8 says, to observe, and with our source of 
light, a g/iE-fiame, we could see in an ordinary chlorophyll solu- 
tion little or nothing e»f them ; but under special circumstances, 
which will be described further on, the lt*a*it refrangible of the 
three l>ecomes very visible. We have confined our observotioas 
principally to the four least refrangible bands. Other .solvents, 
such as chloroform, disulphide of carbon, benxene, &c., were 
used occa-sionalfy ; they give a similar apectnun, but in most 
case^ they do not dissolve the colouring matter so raadlly as 
alcohol and ether do. The ethereal toluUon appears always to 
give a clearer and more brilliaut S))ectru'n thsA the alcmiollc 
fuLution. P'lg. X shows the spectrum of the solution obtained as 
above descriwjd from the majority of the leaves we have exa- 
mined. 

Among common outdoor plants, the vine and the Virginiaxi 
creeper may l>e cited ns apparent exce^iuas, giving a dinereot 
spectrum. ( Fig. 2. ) 'fhe second band in this case hoa amved 
t nvards the wore rcfiangible the tpectruiu, the band from 
589 to 573 hae disappeared, aixl now there is a very marked 
hand from 545 to 532. The cause of this change in the spec- 
trum we shall explain further on. 

Fig. I then, as far as it goe.s, represents the spectrum given by 
the alcohol and ether extract of most leaves. It Is important at 
once to give a definite meaning to the term dilorophylL Rod we 
would therefore state that we mean by it the body or bodies 
capable of giving this particular spectrum, and of course we 
found our conclusion on the assumption that a parttoolar 
alisorption-spectrum is a complete identification of a so^Mnet^ 

As is well known, the exact position of these bands alttars 
with the solvent used ; in all cases, when no mention is made 
to the contrary, a mixture of alcohol and ether is tbs solvent we 
have used. Apimrently (he statement that the hi^riier the 
specific gravity of the solvent^ the nearer arc the baii& to the 
red end of the spectrum, is not in all cases true, for we find tlmt 
the cltJorophyll bands arc nearer lo the red in carbon ditulphide 
than in dMOriform. All our ol»enmt|(ms have been made with a 
Da.<iaga’s spectroscope having a single heavy glasf prism, and 
the positkm of the bands h givmi In thillsaiUha cf a meSisr, 
reduced from the Db;»em(ifms by graph^l kimrpfdatlo^ 
Capt Abney has also been kind enemg^ to tuM pho^^plH of 
the different spectra, and these agree with our dye db«0rvat^^ 
They also prove that there are ajo battds in dm 
The first potat we ymnld note with rdgmd *b % 

. » By W. J Rn»eH. n.T>„ F.R.S ,«tMl 
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iMB oor we heve now tried a 

Uri^ nuM^W of difR^rent Wvei^-^i^Haotieh ther^ Are ap^ent 
esietflmie, tbin pArticular Etubst^nc^ wo caU cblorpph^U existoin | 

AllffTMKliCAmk j 

0 U^litincr At\d thinner rtmlt, or more and more ddtite aoIo- 
ticMM ifi ^ nuue thkkuesfi be examined, the fainter bonds are 
nofn fruauAllv to fade out, and what ia of Hnportance, the 
dooo^nt bondv the last to dUapv>aarf thine out to a band from 
670 to 

over a lar|pe number of 'experirntnU on other points 
we ahtU limit our prei^ent communication m far oa powdble to an 
acetratit of the action of adds and nlltalis on this eo'oollcd 
chlorophyll. 

It is a Imdy exceedingly sensitive to the action of adds. If 
for Instance a mere trncc of hydrochloric acid gas l>e introduced 
into the air of a te^tdabt contnimng a chlorophytUsoluiion, on 
shaking the ltd»e, the 6ali Iwml will be found to have moved 
H%btly towards the Uue, and « the next band to bavebecoire 
famter. litis action of the odd, speeiaUv a ith regard to the 
6a& band, is very remarkable ; the addition of acid gradually 
causes this band to move bodily towards the blue, till it reaches 
611-^599. So constant and complete is this action, that the 
position of the band is an indication up to a certain amount of 
the quantity of acid ^arfcnt. On adding a little niorc hiydro- 
chloric acid gax 10 the nir of the test tube, and again whaling, 
thk second Iwnd will l>e found to have moved from 615 to 596, 
the 5$9 — 57^ band will have disRppcare<l, and the other band at 
545 — 53^ wiU remain unmoverl, but will have hec'nnc much 


darker. On still further increasing the amount of add, the 
second baud come* to 611— 589^ and npw a new band appear* 
from 573--- $58. and the band at S 45 “^S 3 » ha« also again in^ 
creased lu intensity. Further, the Idue end of the spectrum has 
considerably qpetm. This spectruin, Fig. 3, is permanent, for 
On adding m&i^ add, even a krge n mount of liquid ock), nn 
further aUeration lakcK place. Hie actmn of hydrochloric acid 
on chlorophyll appears then to be very definite, and is veil 
shown by the two drawings, Figs. 2 and 3, which represent two 
wcU-nmrked stages ; In the first the movement of the 628 bend 
and the disappearance of the 589 band, the other two bands re* 
maining unaltered in position ; in the second (Fig. 3) the 628 
band ha^ moved to its furthest extent, and a new band has ap- 
I peared at 573-^558, the most and leaKi refrangible of the four 
I rands remaining still unakered in position. 

We have described in detail these spectra, for they have great 
intcre«^t and importancqii, owing to the fact that these changes do 
not arise from the fonaftlon of any chlorine 'compound, bni are 
produced by . the action of the hydrochloric acid simply as an 
acid. Substitute any strong acid, Milphuric, nitric, &c.. for the 
hydrochloric acid, and exactly the same changes will occur. 
Upc a weak acid, an organic acid, ^uch as tartaric, citric, oxalic, 

, &c., and the action does not go beyond the firht stage (Fig. 2), 
j Carbonic acid is without actum on the chlorophyll. 

There is aUo another wray in whicii the same changes may be 
i brought about wilhemt the presence of acid, namely, by the 
! appUcfttioti of heat. If, for instance, the solution of chlorophyll 
* be evaporated to dryne*s on a water*batb at a temperature of So’ 



or above* then on redi^solutioIJ it will be Cmud to have changed 
and to give no lonpr the original, but the second spectrum. Let 
the evaporation take v^loce at ordinary tcmi>eraiures in a current 
of or tinder the air-pump, then, on at once redissolving the 
residue, no change will have occurred ; if, however, afler the 
evaporation, the dry mass be a short time, it will 

chan^ even at ordinary temperatures. Further, if the alcoholic 
solution be diluted with water, and then boiled, the body giving 
Spectrum No. 2 L formed ; and the addition of certain salt^ such 
as mercuric chloride, ferric chloride, &c,, caases a similar 
ebat^e. Alum precipitates the colouring matter, and if the 
precipitate be collectotb washed, and dried at ordinary teinpera- 
luw, and again dhtitolved, ii wiU give .the second spectrum. On 
the other band, bu^ic acetate of lead precipitates the chlorophyll 
unehoiiged. 

Adds, heat, metallic aolutionff, all action the chlorophyll, and 
oji rive rbc to an identical speetrhm, and therefojre, wc con- 
cjtude, to the same body* Further, k Is of intereiit to nme tlw 
Identity of thcMe processes with those used to coagriate olbumii^, 
Ohd conaequently the probability tlmf the change m both coses u 
of R simSiar cbonicter. 

^Ince these changes are produced hy peopCfSBtes and reoganU 
which so materially, We ore bmtoA to eonchid^ that the. 
clmngejb^ nKdecular, not a chemical In theut cooes the 
rcwiribte hand doea not alter, Joe. tf ihe wlntlou be 
dimed# k tTwaya thins 4owja4o a bond mom 6^(0.^; tlie 
ckbw thme bands, oh the ^tr^. all the oolMioy 

i^mg towarda tbc bln<^ tiN bm tM 

m iMmhgi lu uot# 

oltUiqjb m iMkotirik o^ this ^ io /constantly 
yhdMc hi % fiorw aolntjbn#, It Is Ihmuln amounathat 


j it should be regarded ratlicr as an accidental impurity than as a 
! necessary part of the normal spectrum, Again, the ej*fiemial 
I and characteristic distinction betw'cen the two spectra. Figs, 2 
and 3, is the presence in the latter of the band at 573 — 558. 
This tunid, as far as we know, is jjrcHiuccd sokty by the presence 
of a stroiw acid in conaideiable txce>s, tuwl all I'peciuicns of 
chlorophyll, either normal or yield it ou the addition of 
hydrochloric, nitric, or sulphuric hckU 
Therein obviously a conaiderat*!® resemblance l>ctwcen these 
three i^pcctra, but at |)reaeiit, not'^iihsta; ding the l>caiittful work 
of Abney and Festing, we can hnidiy d*:<luce from tlieoe indica- 
tions alone the nature and relation' hip Iretween thc.we bodies ; 
but from the prooestics Used for oMaining theur, there can, we 
think , be little or no doubt that they arc simply mtdecular 
hcatk^of the original ehlorofliviJ, and we ptopooe at present 
to derdgnate them as a and ^'chior nphyli. 

With rt^ard to tbedificrenr purifying proccsKCS that bavehooii 
UFed for obtaining dilorophyll trom leavea, d:c., in ftotne cases 
the normal (dilorophyll has been extracted ; in others the leaves 
have hnu beeudned at .‘iteom—hcat, or the alcoholic fioUttion 
has been bpiled. and it is the a-chlorophyli that has been ob- 
tamed. We haye tried several of thc>e proccssefi, and, efbcooious 
os they undoabtedly are, in removing many, if uut oU, of the 
numeroui^ bodks existiug In more or less intunate conneciion 
the ebktfwphylB# still they appear to produce really no 
chuc^ ia thc sp^tcum. With rqjar4,^ getJcml absorption, no 
dbh^ t^y 4o Reduce morke^i ^rffeist's ftiicciaJly at the blue epd 
of the «p^nuia; tWa fe w ell scan in the n.ethods of puridootkin 
recqpaiKMtodsMl %y Coniad, . He obtained, -as he believed^, a eepa- 
rothm of chlorophyll into a green aiwl a ycUi^w body by means 
of betMue;. Obvemtibujhowti, however, that the bott^vlng 
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body, the ebtorophyll, remaitis quite anchen^ by itke beoieii^ 
but thtt cecitin bodies whkb abtorb in the blue are iusolubl^ iti 
tbifl memtroam : hence the change In colour, 

Hyii*<»chloric acid has a^arewy coagiderabU power of de> 
atfoyiar certain of these bme'^abs orbing bodka, for on adding 
and to an ordinary chloi^hyll aotutioh, blue n^s come 
throuihj where before the addition it wa? quite darht This fact 
has also this appUcitiont by means of it chloropbyli can be 
obtainsd more from blve-absorbing matter than in any otho* 
way we are acquainted with. If to ai mcohoUc chlorophyll aolu* 
tlon dilute hydrochloric acid be addedi a pr^pitate is obtained, 
and if this m washed, dried, arid diisolved in ether or in a mix* 
tore of alcohol and ether, it gives a solution whhdt &h>wi, not 
only the bindi of the e-mf^idcation, but also a band at the Hue 
end of the spectrom, which Was before alluded to, quite dark 
and distinct nrom 513 to 499. In all probabiliry thts band is 
present in other oases, but is masked by geuml absorption. 

The action of alkalis on chi irophyll U quite as marked and as 
characteristic as the action of acids. On aiding either an ilco^ 
holic or an a (ueous sotution of p )Ush or soda to a chlorophyll 
solution, two eflTiCts a'‘e produced t one is the fading cat of all 
except the least refrangible, the d>miiiant band, ana the other is 
the spread of this band towards the blue, extending from 674 
to 62%. The action of alkali does not, however, stop here, for if 
a ons^erable excess be present, another, and an exce^ingly 
interestin; change sets in the dominant banl now from 674 to 
6aS dividing into twadistinx bands ^ one from 674 to 660, and 
the other from 646 to 632 ; then if sufficient alkali bs present, 
the 674 to 628 band gradoally becomes fainter and ^fainter, 
and ultimately the one from 674 to 628 alone remains, 
l^e same changes can be brought about with the «- and 
/3-chloropbyll, but with far more difficulty. To change these 
varieties the pota h or soda must be stroiq^er, and the con* 
tact longer. With ammmia we believe we have broken this 
hand up, but in almost all cases ammonia is without action 
on these modffi^ chlorophylls, and it is quite clear that, as 
regards the action of alkalis, the «• and d*cnlorophylls are far 
.more stable than normal chlorophyll. There are other and more 
convenient methods for preparing this one-banded modiheation 
of chlorophyll. One is to evaporate an alcoholic solution of 
chlorophyll to drvness over a water-buli ; then treat the residue 
with water, which wasboi out a solnble ydlow kubs ance, varying 
very much in amount with diflferent tramples of chlorophyll ; and 
then evaporate the residue several times to dryness with a 
mixture of eoual parts of ammonia and water. Another method 
is to act on tne chl>rophyU with a solution of copper sulphate ; 
the precipitate formed is washed with water until all the copper 
U removed, then dried, and dissolved in alcohol and ether. 
It gives a spectrum identity] with that obtained by the 
ammonia process, and like it the band is capable of being 
split up into two bands. In the filtrate from the above 
preclpita'e there is always mu di chlorophy 1 1 remaining, 
but this, curioudy enough, has also been modified, and 
now gives only the one*bana spectra n. When we first ob^ned 
this one-banded'substance, the portion of this band appeared so 
nearly to correspond with that of the dominant band in a strong 
soluiioo, that we were inclined to believe that we bad really 
separated the bodies dving the more refranrible bands, from 
those which give the mss refrangible ; but evidently this is not 
the case ; neither does it now seem at all probable that such a 
separation would be possible. 

We have u^ed the term one-banded modification of the 
chlorophyll, and are aware of the possible ambiguity that this 
band can be split into two ; but this change is really brought 
about only by the continued action of alkalis, for on shnply 
dilutiug the solodon down even to the vanishing point of the 
band, there is no indication of two bands being present. 

The soluttonof this one-banded tubstanceis still of a beandful 
green colour, and is very remarkable for its subility ; neither a 
trace nor an excess of acid of any kind produces any change in 
its spectrum, aUd It may even be dissolved in strong sulphuric 
aUld and repreoipitated by water without alteratioit. 

If the action of eansde potash or soda be pushed to an extreme, 
f<tf iaktance if dilmnophyil be heated with solid'potasb, then is 
appsroitiy completely degeanposed, the dominant band dlsap- 
ne^hg, and two bands dtfftrent in position iVom any of the 
former ones being produced ; these are shown in Fig. 6. 

To return now to the fact of different leaves giviqg different 

^ ■ pisatard, •• t>nc an m rBjf. mentlom thh; h« naturally coadadcs 
Shai It is file efiipeal nnnlaeai hand splh up (Ctm/i rtmd , laxvf. 570). 


I spectra; for instance, when vine«leavea are treated kvith aMbol 
and ether, the lianM gives grongly the «* not the fioithM spec* 
tram. As is well knowti^ me juices of the vine-leaf m very 
acid : consequent^ during the extraction of the coltaurbig^ 

I matter, the add has time and opportunity for action, and hence 
the cau ie of what appears at first to be an anomaly. In the leaf 
itself the chloroph/u is in the normal eonditioa, for if to tiie 
bruised leaf precipitated calidam carbonate or carbonate of eeda 
be added, together with the alcohol and ether, the filtered liquM 
thfin gives, not the w but the normal ipectrum ; and even whh' 
out the addition of the calcium carbonate, on rapHly exttautiilg 
the colouring-matter from the leaf and examining it Immedial^y, 

' the spectrum is normal. It is therefore evident ttot although 
both chlorophyll and add are present Uk the leaf, the? are not 
under such conditiom that they can act on one another ; but 
bring them into solution, ana the dtitoge commences imme- 
diately. 

Vi^inia creeper, Bigonia^ and other leaves, act exactly like 
the vine. The acid in the Bigonia can be entirely removed by 
water, and If the colouring-matter be then extracted, it gives the 
normal spectrum. 

The way we now generally adopt in extracting the chlorophyll 
from leaves is to add with the alcohol and ether nredpttam 
calcinm carbonate ; then, whether the juice of the leaf be very 
acid or not, is a matter of indiffierence. We have already stated 
that id all the different leaves which we have examined, the 
chlorophyll has been found to lie in the normal condition. This 
applies H conrie^ly to freshly-gathered leaves ; the chlorophyll 
in gathered leaves gradually changes, and passes over the a- 
modificatlon, the tine required for this change varying with the 
leaf and with external circumstances ; whether the Leaf Vte ex- 
posed to light, or kept in the dark, does not apjxar to affet^ the 
result. Pear leaver^, after being gathered for ihre^ weeks and 
ke(A in a dry room, yielded both normal and a-chloropkytl ; the 
chsnge apparently had just begun, llie chlorophyll in some 
vine leaves that had been gatherra less than ten day.<^ had com- 
pletely passed over to the a modification ; but similar leaves, 
gathered at the same time and kept in w ater, gave only normal 
chlorophyll. Remembering h^w ea-ily the solid normal chloro- 
phyll passes over to the «-modification, It \i evidenily not 
necessfl^ to suppose that the acid in the leaf is the cause of tbU 
change. 

The chlorophyll having passed over to the a-modificatlon, 
remains with wonderful pertinacity in the dead leaf. Dead pear 
leaves whljh bad fallen from the tree seven months ago still gave 
a brilliant spcctruni of a-cHorophyn, and even an alooholtc and 
ether extract of tobacco gives this spectrum. 

Ilie solutions of chlorophyll obtained by the direct treatment 
of leaves with alcohol and ether, contain a large number of 
substances, end the chlorophyll, as well as the other bodies, 
undergoes change on keeping. The length of time during which 
these solutions retain tneir green colour varies very much ; 
expose them to light, and the rapicUiy of the change Is enor- 
mously increased. If acid be present in tlie solution, the chloro- 
phyll quickly posses over lo the WfBodIfication, and even If the 
extract has been made with calciuica carbonate present, the same 
change occurs, only more slowly. These changes take place 
even in the dark. Besides this change of the chlorophyll, other 
and more complicated changes occur. Solutions from some 
leaves can be kept in the dark apparently without chaitte for 
months, whereas others rapidly alter, and the chlorophyB dU* 
appears from them» The extract from rhubarls for instance, 
ve^ soon changes, the solution becoming of a t<derab|y bright 
red colour, and the chlorophyU binds disappearing. Thb r- d 
substance and the other prodndx of deoam^sUion from thehr 
solutions do not give visible spectra^ and the same remaric 
applies to at least the majority of the colouring inatteri in 
flowers. If these green sohitimis be exposed to they are, 
without exception, rapidly decomposed, and lose entirely their 
green eolour, becoming eithv red, ytllow, or of seme inters 
mediate shade. Brilliant soiMhliie in an hour or two will com* 
pfetely deeoknpose all the chloro)diyU iii a dark green sohition, 
not even a vestige of the dominaiit band remainliiig. If a mAu- 
tion of the a-mtiorophyll, dissolved in alcohol and ether, be 
exposed to Ujfht, it is far more difficult of deoomposItiotL end 
will withstand its action fOr a few^days. Hut this siahithly M 
not due to the absence of ^eestitiu sebstanees in tiie afiMIhn of 
the a-oodifiettion, is shonm by dissolving some of thk nUMifisd 
chlorophyll In a nonmd and i^liydeeom|k^He seMsfe # 1 toh 
it win oe found that, filthougb there wlU be a ifiih&le of eoUr 
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in tuch A atilutiotti stUl 

^ ophyll wft^ long rewni*^ 

_ q 4 r^ nf hydrochloric iicSd Added to Urio greco 
Altboiyh H once changes the bright green to a dorker and 
brownd^gre^ enables the eolutiob to resist this action of light 
to a iamk greater extent thaiiL U could have done if no acid had 
been added, 

In the otte^banded modlAoation of ^lorofdiyll we appear ik 
have a body oti uhl^ Hght has no action ; solutions of tbis vi 
body have pewn^ f or the )a^ thm months, exposed contiouousjfy 
to all the light and stmihifke we could gel, and they are un> 
chaitged in colour end constitution ; anotto proof Of the really 
wonderful stability of tVds subt tance* AgUin, as a confirmation 
of the properties and foimalion of this form of ohlorophyUt a 
sirgle drop of i-ulphate of copper added to an ordinary 
chlorophyll extract renders the ^en colour of the solution 
permanent. ^ 

The very striking change of lint which ooours when a ^rong 
cbloraphyU Solution is ^i|!efy considerably diluted, whereupon it 
chants from a dark tpoA yellowish green, forcibly suggests 
to us the probability that fhe difiereoce in shade of old leaves as 
compaird with young onei^, is due to Ihc sanie cause, namely, 
the greater or mailer amount of chlorophyll in a given area. 


ON A METHOD OF INVESTIGATING EX^ 
PERIMENTALLY THE ABSOEETION OF 
RADIANT HEAT BV GASES * 

'T'HERK are grave objections, which have been only partially 
^ overcome, to almost all the procesfies hitherto employed for 
testing the diathermancy of vapours. Tltese arise chtefiy from 
condcmation on some part of the apparatus. Thus when rock- 
rail i^ used, an absornent turfacedayer may be formed ; and, 
when the pile is used without a plate of salt, the effect of radiant 
beat may be to cool it (the pile) by the evaporation of such a 
surface film. The use of intermittent radiation is liable to the 
same objection. 

Some time ago it occurred to me that part of the difficulty 

might be got rid of by dispensing with the jHle, and measuring 
the smount of absorption 1^ its contlnaed effects on the volume 
and pretsnre of the gas or vapour itself. 

Only preliminary trials have, as yet, been made. They were 
carried out for , me by Prof. Mac*Gregor and Mr. Lindsay. 



Their object wss ^st to Ihi4 method woidd work 

well, rafusNf <whM this whs taflsfecjmc% firovvd) to ffud the best 
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fouling of do. by radiation, 
ft II contact. 

bud (s) only are present in a perfectly diathermancus gas)^' 
n a p^fectly adiathennanous gas or vapour. 

All five are presenFin a partially disUiermonous gas or vapod^; 

The i^imiam experiments show that the manometer effect 
is owy pfry rH 0 tfy iets for dry olefiant gas than for dry oJr, 
while moist airMmows a markedly mailer cfifecl than either oi 
the others. 

tion of low radiant heat by 


t the absorption is so fmall 


This is conclusive as to the ab 
equeous valour, but it shoes also tfe 
Ah to take place throughout the whole column. 

Even with the yrei-ent rude apparatus 1 hope soon to get a 
very accurate determinstion of the absorbirg power of n queens 
, l>y finding in what proportions olefiant 


gas miut be 
equivalent to 


vaponr, 

mixed with air foive an 'absrbrbing medium 
saturated air at different 'lemperatnres. 

1 have to acknowledge valuable hints from Prof. Stokes, who, 
before 1 told him the results 1 had obtained (thus knowing merely 
the fM(ur€ of the experiments) made something much higher than 
a ^ef^s) though somewhat short of a prediction, of the truth. 

In these preliminary trials no precaution was taken to exclude 
ifmf* Tl)e results, therefore, are still liable to a eeitain amount 
of doulu, as Mr. Aitken^s beautiful ek^crimenU) have show^n. 

The of the method is that there can be no question of 
surface layers. 

[Since the above was written, Messrs. Mac-Grrgor and Lindsay 
have made an extended series of experiments wiih dry and moist 
air, and with mixtures of dry air and olefiant gas in different 
proportions. The cylinder tm} loyed was 9 inches in radius. 
Tlie results will soon be communicated to the Koyal Society cf 
Edinburgh.— P. G. T.] 




UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford.— In addition to the courfes in Natural Science de- 
scribed in last week’s Natukk, the following will be given 
during the prcreni Michaelmas term Prof, Pritchard will 

f ive a course of six lectures <n the Theory of the Tratuit 
nsirument, Equatorial, and Sextant, to be followed by six 
lectures on theA Lunar ^ llieory. There will be eight lectfites 
on iDStrumentsl Practice, and eight ‘‘Evenings with the Tclc- 
scc^,*‘ the latter being of a popular and antecbnical character. 

Prof. I aw son has announced the followdng cemrses cf lectures 
for the ensuing year at the Botanical Gardens >— 

Course L Ve^uble Histology ; Michaelmas Term, 1882. 
Course II. Special Morpholep; Lent Term, 1883, and 
Trinity Term, 1^3 (continued). 

Course III. Descriptive Botany ; every Saturday in Lent and 
Trinity Term#, 188a. 

Prof, Prrstwlch gives a course on Theoretical Geology at the 
University Museum, and Prof. Westw oed on Certain Groups of 
Anthropc^a. 

The Regius Professor of Medicine gives notice that an 
examination for certificates in Preventive Medicine and Public 
Health will be held this term, and recondly that Bachelors of 
Medicine may proceed to the degree of Doctor in any term, on 
due notice being given, > 

Natural Science Sobolamhips are offered this , term at Palliol 
and at Christ Churdi, 

The notice bsnrd \y BaUicl College states there will be an 
election to a sholarrfiip on the foundation of Mlsa Hannah 
Brackenbury, “for the encouragement of the study of Natural 
Science,” worth 80/. a year (55/* and tuition free), tenable 
during residence for four yMrs ; open to all such candidates a« 
shall not have exceeded eight terms from Matricnlatl^. This 
examinatfon begin on Thursday, November t6i at ten 
o^doel^ following suhjectsi— (») 

Meobanical Ailjbsoii^ and Physics ; (a) Chemistry; {3) ^olqgy* 
candidates wUl uot be expect to offer themselves in moral 
than Wo of diore. Tbeee wul be a practical examination in one 
or miibidnf Uie abWe inlets, if tlie ext miner* think it expedient 
There wdll' also be an opAional paper iii,|^atheinatlc$ ; and the 
liteviuT qaalifiaAtkons of the candidates will be tested by an 
EngBrtk eamy, or by a paper of ganeraJ quertmns. , 

AttMst Uxfi one sUholST will be 

lul Sclei^ tapers m be set-to Bjolotm Cbemkrtn^, ^ 
thyriSTEut no caadldota be idlowed to offer 
of WiuliMi. AttopdonalpapetVmbesetinEkw 
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Candices wUl be tested in aaVire- been timvell, but jKioaiiieftn compleCe netnotr^bn f enb^ 

.onired to show suffici^ knpiviedge to pssa ]tc9|x>a3ionC The ;^ort\y.-^Brfa|Uian nuwiiiiU for observation of the tthnsit of 
8pf* animally. The esaminetiion b^insonNoiem- T«iw«i by M.^Cfols. These are fiaur in oumbet, and leill act at 
W Candidates nttsd not haveeKceedfi the of nincteea* St. Ibow&i Magelhm, Fernambnco^ and Uio de Jimeieo, the 
iSeotiaii in the fint place is for two ybibs. Tne tmre will 'vnepective heads being Capt. Jeffii, M* Cnds M. I.««ailie, and 
te^yeiMtwed for another two years if the CtdlMttis satisfied with Capt. Jat^ues. Snchstation will have a d-in. c^uateriab Adi-in, 
dM progress and gohd ocmdnct of the scholar, ^hr special ^stronomicst'telescopc, & meridian instrument with coUh^OTi an 

the scheftarship n>ay ^ prokm^ for a fifth fhbr. i|ncelleAt compenti^ fihduluiu» electric <diraiiompb, -Ac. A 

Ihe fonnanm^ the new Boards of Faculties will not be ^ i^ehrononoelric junction of Magellan with M<Mieeyidcx» wilt be un* 
pfooseded whh lids term ; it is proposed to defer the elections i dhstaken. — On the eosoet ifiia (Fonslandits «|iihroecbliicfetnni, 
tUl adt^ not later than Februmy 3, ififia. The appointment qf , by MM. Sehulbof and Botwert. — On die ihetric and kmematlc 
examiners will tberedore rest this term witb the Vice-ChanceUiir » properties of a sort of conju^ted triaiigles, by M. Stephanos. — 
and Proctofs as before* Onlinary and ejctraordiaary indices ofigfraotJon of Icdand spar 

Prof, hfox MiUier has been elected a permanent Delegate of for rays of difierent wave length a^lar es extreme nltn-violet, 
e Clareodoii ‘ by M. Sacosin. The mca^remeuUj|blh(Mi to the principal lines 

CAM>H«flG*.-Mr. J««es W»rd isiqipainted UctUKr on the ^ “T '“'V ■"'* ™diTO^ (iddnetion 

lienee S Eduction at Ctobridce orewnt vear : Mr. P":'*)- M Soret s fluomeent 


the Clareodon Presf^. 

CAMnMRllKsa.»Mr. Jantes ^ard ia i||kpoiitted lecturer on the 
Science of Bducation at Cambridge ^r the present year ; Mr. 
W; N. Shaw, of Emmarmel College, is approved as a teacher of 
Physics, and Mr, J. N. Langley, of Trinity College, as a teacher 
of Physiology for the purpose of Medical Studies. 

SCJEJyr/F/C SERIALS 

ydmmtU of the Prd^m Institute, October. — Mohr^s geo- 
graphical theofy of earth-pressure, by G. F. Swain.— The 
ptatinuni-water pyrometer, by J. C. Holley. peri ments on 

the fatigue of small spruce bcAms, by F. E. Kidder, — 'ITieory of 
the sitereo.scope, by W, Leconte Stevens.— Keiiort on Enroi)ean 
sawemgc systems, &c. (continutd), by R, Heriug — Tlic manu- 
facture of j;otash alum from febpar, by H, Pern ber ton, jun, — 
Report of the committee on the Fou ler cloth-cutting machine. 

Revtte inittnathmU des Sciences for l^eptember, 1882, con- 
tains : On the psychology and writings of llroca, by M. Zab- 
rowski.— On the structure and on the movements of the proto- 
plasm in the vegetable cell, by H. Frommann. — On orientation 
and its organs in man and animals, by M. Viguicr. 


SOCIETIES AND ACADEMIES 

Sydney 

Xhaivean Society of New South Wales, August 30. — The 
jaresident, Dr, James C. Cox, F,L.S., Ac., in the chair. — Tlw 
foUciwiog papers were read s — By the Kev, J. E. Tenison- 
Woods F.G.S., Ac., Botanical notes ou Queendand, No. 4. 
This paper contained the author's otjcervaiions on some of the 
Quewlaud jMcies of Myrtacea, chiefly of the Eucatypti. — By 
the Rev. J. £. Tenison- Woods, F.L.S., Ac., Ac., on a coal 
plant from Queensland. This is an account of a fossil species 
of EquUetum found in the Ipswich coal beds, and provisionally 
named E. rotiferum, from the wheeMike shape of the dia- 
phragm. No Equisetum had previously been found in the 
Australian coal beds. — By William Macicay, t'.L.S., Ac., Ob- 
servations on an insect injuriou.s to the vine. 

Paris 

Acudemy of Sciences, October 16.— M, Jamin in the 
chair. — The following papers were read On Ute shock of two 
balls placed on a billiard table, M. Resal. — On the catalogue 
of six hundred tornadoes observed in the United States in the 
course of this ofenttiry^ by M. Faye. This relates to a rcjx>rt by 
Sergeapt Fiul^, of the U.S. meteorological service. The 
rapw of tornadoes recorded shows the rapidity with ; 

which popttlation has increased. Trombes and totnadoes arc 
short epiphenomena of cyclones. Inter a/ia, the mean velocity 
of gyratipn jb a tornado is about, 174 metres per second; the 
usual dj^meter is about 300 m. to 400 m. ^ the mean velocity of 
transUtioii 17 m. per second. Most go from S.W. to N.E. 
They traverse about ii leagues on an average,, and last three- 
^rters of an hour. Several tornadoes may occur in one cyclone, 
^ey arc formed exclusively in the dangerous semicircle of 4^, 
Cyclone, and nwly always a little in advance. They show^ a 
marked predomintance in April, June, and July, and from ^.m. 
to d p. m.— On the fuagtions of seven letters, by M. BdoBchi.*- 
lUfi^jual conception or the nature and propagation of electricity 
deduced (i) from consideration of the pciential energy of ethereal 
mattssr assoda^ with ponderable matter ; {2) from the mode of 
pitfl^ktctkin and .transmission of work arising from variations of 
tUi’^neripy, M,J>dieu.--On the processes employed for the 
constmobon; and plan of the metric standards, by M, Tresca, He 


ocular a as used fbr the uUm' violet lines. The columns for the 
two prisms u^ed show sati^fnetory ,M|mment, as do nls»o the 
aulhor'K values for the ordinary indekl^, p and F with those of 
M. Mascait and M. Corntk — The foiths^of induct! (>n w'hich the 
sun devdopf^ iu l>odies by its rotation vary, all other thing^t 
equal, in inverse ratio of the squares of the dls>tBnces, by M. 
Qwt. — On M. Ilebnhohif’s theory of double electric layers ; 
calculation of the magnitude of a molecular interval, by M. 
Lippmantu^ Tbe interval • he calcubteii to la- i-35,Oix>,ooomi«., 
which it IS ini^ipfiting to coin)nirc with the number, nearly the 
same (r 30,06ft, dco) .strived at by Sir William Thomson by quite 
another way, for the minimum distance separating copper from 
zinc. — On the electrolysis of hydr^Khloric acid, by M. jommasi. 
He examines the two cases of concentrated and dilute acid, 
platinum electrodes being used.^ — On the reductit)n of nitrates 
in arable land, by MM. I.>eht^rain and Maqueunc. Nitrates, in 
being rednccHl in arable land, lilwrnte wmler certain conditions 
twrotuxide of nitre^en. 7 bc reduction ocenm only in amble land 
containing much organic matter, nud has been observed only 
w'hen the atmt^sphere of the ground w'as aWlutely free from 
oxygen.— On the industrial richness of crude nhimte, in powder, 
by M. Guyot. The pumortton of the base varies considerably 
1 17*5 to 32 per 01^.).— -Oil ebronie p<flsQiMnr by antimony, l)y 
MM. dc Boncy and Livon. A cat weighing 867 gr. at first was 
made to absorb, in a regular progreasive way, 0*628 jgr. of white 
oxide of antimony hetw'een April a6 awl AugnR 13. The 
animal did not pass through n j^od of embonpoint (as with 
arsenic), but it gradually fell into disease, look diarriicea and 
dietl. All the tissues were pale and colourless, and nearly all 
the organs showed fatty degeneration. — Two maps of pirt of 
the New fouml land eottst, by Admiral Clone, were presented. 
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